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DSC 16 IZTHE N7 KkIE IMSBC = — FHIESR (Amndt 02-13) (28D AR S 78t
4.3.3 HOKHEIZEES HRICE DY o 7 /VEE KGR E R K& UK 53 8 B O T )IE
ERR R OERBIZRET 204 R A4 V% (E&T17/2: 77 v R) ORitB™fThiz, 7
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Mo, REVNEES TORMKMEZ BHIF L. BRSEIHS LREISGICERZRZET S &
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.1 Introduction

.2 Development of sampling procedure

.3 Development of testing procedures
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4 Development of procedures for controlling moisture content
.5 Approval of the procedures by the competent authority
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KO ERE LR E OB NN EZETH Y | FFRAICITZ IMDG = — R 13 FZICHLE
SNTWD L) BREEVRENAZBEATRETHLLEE LT,
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D Enb, MHERERAZRODPTOIGE R ERIIAT O oo, BRAHD
e, BRAE LG O MW TP £ T H KO EBEBEIZOWTORERNAH -7, IMDG
Code £f 36 [EIIENZ DFT IE

Q) I OEAREOMEFENERIEE AT 5 EY (MHB) D4y 3ikuE

7 Vv—713% MHB OHELRELEICET 2 Bat 2170, RO LBV EE LT,
EEERER~ = = 7L KON GHS #h85 ICBUE S 73R & OCHIE FE 2 R 5,
B~ == 7V Y GHS #)% % IMSBC =2— R 1 Hilc @& T 5,
HEFRAEIT IMSBC 22— RO 9 HilZBLET 5,
HWREBDHMBIA T P 2 — VORI S % E 2 EH 4 5,
FrBe DEER N 72 WER Y BIAT 2 — RIZFLHK S 40T 2 B9 04 E FE T HE o 7 FEREAl
TR,

MHB & 3 fEBRYICHEE LW D THh o TROWTINIIHEE T Db D50 5 (BEE) .

Combustible Solids
EERR~ =2 7L 3321431 ICHE SN2 AT U —=2 7 FERAZITV 200 mm D P4
BERERIN 2 47 (BB ARLIAN) XL 20 50 (BEHER) LTFDOH 0,

Self-heating Solids
FEHEER~ = = 7L 33.3.1.6.1 IZHUE SN 7B &2 170, —32 100 mm O AIRIZ L
72ilBF 2 100°C O MERAE I 24 RefEfRER L7258 1SRRI IR EE S 10°CRL | B 5-
L7t D,

@ ® 0 0

Solids that evolve flammable gas when wet
EEARER~ = = 77 /L 33.4.1 [CHUE SAVTZRBRZ ATV 1 RE[EI LT 48 [T D 7 238
EEAIE L, | RFFE 720 O BIET ZFE AR 2 b 0,
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Solids that evolve toxic gas when wet
EREFRER~ = = 7 /L 33.4.1 [ZHUE SN 7o illiR & R ORBR AT 1 IReRE 12 48 IRefH]
(ZUED HARAERAZRE L, 1 FEEYS 720 OBtET ARAEEDNEMNT 5 b0, #tEd
ZOHERHET GHS BtERtEX Y 4 L OB A AT 200 L35 (LC50 <20,000
ppmV/4h (gas) XI% 20 ml/l/4h (vapour))

Toxic solids

- NI XD GHS BMEFMEIX 4y 4 (0.5 <LCso < 1-5 mg/l/4h) 1Z7%4 45 & & h &34
THHD,

- AT X 5 GHS BRI R ERE Rl mE X 5 1 (S 1mg/l) XUk GHS A8

EAE g aRmE X4y 1 (<0.02 mg/l/6h/d) DX A N ZFEAETHEH D,
- BEPIC X B GHS AlEF X4y 4 (200 <LDs < 1,000-2,000 mg/kg) (Zi%49 5 6D,
- RRBIZ K % GHS Hi[EIG R Fr e it silisias s X 70 1 (<1,000 mg/kg) X GHS A&
Wk 2 R A RO AR TR ME X 5y 1 (€20 mg/kg/d) 1SR4 T 5 B D,
- GHS X47 1A KOV BTN T 8K Uk, BRFEMEIAMHFEEEZ AT DHH O,
Corrosive solids
- GHS X5 1 IT%S T D FFREREEE A AT 5 & SN d b o,
- GHS X493 2 123823 % BRI B CRLBEAFZ & 7 13 IE D S 2 27 73 2.3
UE4LIT) 23R4 bo,
- GHS X5 2A 123429 2 S R IR G/ AR AREE (AR & 5 O ITACE 2R O
27PN 1Lk, ETEAERREIR S D VITERREIEO A a7 RN 2 LE) 2R
H D,
- EHERBR =27V 37 ICHESNTZRBREZITWV, E 237 =0 Ao
R ICxT 5 1V EROBREE 4mm PLE 625 mm L FOH 0O,
3) < AEFPOEYOIEE
7 v —713DSC 16 12 TR S 4172 WG 23 i L 72 < AZRICEI 9% IMSBC =1 — FHUIESE
(3.6.1 L 113.6.2) IZAE LT,

(4)  IMSBC Code 02-13 e IEZEDERK
@© BT IMSBC == — ROWIE
7 =0 A RO T &= LEEHCEH & 2 BLE O ARELIZET 5
IACS $2% (B&T 17/5/2) Ot i, IMDG =2— RESHIC L [k & TE
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EEBEASORBEEZRETT OMNENH D T & DR ST,
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L 72 IRRE CHERE SN2 B AL T 28N A S 25 & 0 5 IRIEWE O E I
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AANOREBINT-FHED
v RS X 7 27 (DSC 1614132)
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MSDS %7 — % Ot 2 ff> THran s Z L Ll o7z,
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Z DD 12 44 (DSC 16/4/24, DSC 16/4/25, DSC 16/4/27, DSC 16/4/29, DSC 16/4/36,

DSC 16/4/37, DSC 16/4/42, DSC 16/4/45, DSC 16/4/50, DSC 16/4/51, DSC 16/4/58 %
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= I

7T UALY BEFORBRFIEICL > T TML 2JET 50 TiER<, EAEEZUE
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WERETIEELS . NZESIE, EESLI T, (paragraphs 6.58 and 6.59 and annex 3)

.10 DSC 16 TAE &M= IMSBC Code S IERITAR D VNV —TF DIRED TiK, (paragraph 7.1 and
annex 2)

A1 FHHEMICRIEHICOVTIE, SHIERFTT AR LD IV —TOEIEDTIK,

(paragraphs 8.1 to 8.5 and annex 4)

12 MARPOL WIEMEE VIZEDZWED Y A N7 v 728D A VIREICHT 5 7V —T Dk
>/ — 1k, (paragraph 8.7)

13 MARPOL S EFfHEE V O ZEHIZ-DU T IMSBC Code (CHi 7= 2 i 2R T H & L D7 L—
TORMED ) — MR OEBERET H I &, (paragraphs 8.7 to 8.11)

.14 BCSN OFIFRICEE T % 2 2 > F Ofaf (paragraph 8.12)
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17/4/3
(HA)

ERE DL S FE A
EICET %G
TI—T DOWE

Related documents:
DSC 16/15, E&T 17/2/2, E&T 17/J/4, DSC 17/4/2 and DSC 17/INF.2
[(#2RDOFA v ]
(1) ZhE : 20 t4E 7 B/
(2) &Rl : Group A (IKILEW)) &35 LICEAWIZERE LT,
Q) EBIA Y ¥ 2 — V5%
(i) EX4F (BCSN)
“IRON ORE FINES” (£%473%#F) , “IRON ORE WITH A PROPORTION OF FINES” and
“IRON ORE WHICH MAY LIQUEFY” 73273/ 584K,
(i) 58 DR H U
a—F ¢ F— PR Lz T D10 2% 1 mm A F 7213 90R8% D50 235 10 mm A %
PRI LT D) L ORES—RITHEL, D50<10mm (222 T, 635mm 2L R4 42 %LL -
T DEORBERHY, v, 77 VME, a—T 4 x—2F% THHEDIO 2® 1 mm K
Tt oYk D50 28 10 mm KTl 2 8k0K 1 LRAMEL . B L CWe, £, DR
RENDHRPUIE SN TEYZ Group CIZHK D) L OME (77 VER) IZOW T,
R OH S THR TS R To B2 WA
(iii) DESCRIPTION
UTFTDOLaN—A LT ORADEFENTND
“Iron ore varies in colour from dark grey to rusty red and varies in iron content from haematite
(high grade ore) to ironstone of the lower commercial ranges. Iron ore with a proportion of fines
tested as possessing Group A properties should be transported in accordance with this schedule.
[The individual schedule for IRON ORE (Group C) may apply to iron ore cargo containing neither
10 % of fine particles less than 1 mm nor 50 % of particles less than 10 mm by dry weight.]”
(iv) CHARACTERISTICS
KIBEDORHLISMNIEE Lz,
(v) HAZARD
UTFDOLaN—A LT ORADBEFENL TN D,
“This cargo may liquefy if shipped at moisture content in excess of its transportable moisture limit
(TML). See section 7 of this Code. This cargo may affect magnetic compasses. This cargo is
non-combustible or has low fire-risks.”
(vi)HOLD CLEANLINESS
ICHCA LIFMZE. “no special requirements” & 35 R IZAE,
(vi)) WEATHER PRECAUTIONS
E&T 17 THE LIBRLEMIZBET 2 8 (= Z/VBROMEBIAR 7 ¥ 2 —VRER) %
N—R LT LHMANEF SN TVD, WHREORRNIZEET 2R HENATWD
(viii) LOADING
i bz, —fRRES S0 AL, EBWERICESS &350 KL RIS, B3
PP 32 2 L R FERTDIDERAB G, SHIZT T V0T, KBTS
BN TRETENL LTWD, 2072 DSC 17 1F, fiffft ) BEIFIZ OV TG & 2
STV D
EEEEWCET 2EMY (LA OEEL) 2D AND ZEITEEIN,
BRI T 2 EE O AN OV TN ERG STV D,

SENER O Pl

VARV (W
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(ix) PRECAUTIONS
REHRB EOEBEFEOLIMIC OV TR ZEF SN TV 5,
(x) CARRIAGE
Keld, BV T oV ORRSEN I L B OREBERIR D B E AND 2 L TAE LI,
TITIOME, BRI T AL LT, MY LTV RWEA, Tl Lz B HAKIZ
X DB T ME R T, TOFFEEN KD OB S ERREERELT
W5,
(xi) AR L7 HIH
STOWAGE & SEGREGATION, VENTILATION, DISCHARGE and CLEAN-UP DitikiE. CG
ICBWTAERENT,
(4) BRKEHE & DX
FEOL & DAL, IRAFITROA D A TRONEDLDEGMIC /R 27,
(5) BRILADIABIA 7Y 2 — /L DYTE
SRIEY DT FEIEIZ BT B FEML IS S &, B85 (Group C) DEBIA T ¥ 2 — L b
TWETH2MENFE#MIN, ROWERENTRINTWND,
(6) BAEDIEREFFEAKSE (TML) YREEDZ M
R O AT LV . FEITFFRFE DSC 17 IZHEHT 5 Z it oT,
FRBRIRF D FAE D i KRR
MBEADRER SN DI EY . RIS OWTISEH X 2o o7z,
(8) FEHRBUC I T B HRE
CG |28\ T ICHCA A EHH L3RI OMEIX, £0FFE CG oWmBFIcE®» b, DSC 17
ICRFAREFF SN TV D,
9) SEMPRESEDER A 47 ¥ 22—y MR D38| DY IE
FLMEILOBBIA &7 ¥ 2 — LD BCSN @ 5 5, “IRON CONCENTRATE (pellet feed)” M OY
“IRON CONCENTRATE (sinter feed)” ZHIRICOWTHRFNEFH SN TWD, /-, fRHETE
MO OUWIEIZ OV TR BN EFE ST 5,

(7

~

INF.2 SREEKY DX S | Related documents: XFF J—h&Eni=
(BA) LT B5@(E | DSC 16/15, paragraph 4.45; E&T 17/2/2; DSC 17/4/2 and DSC 17/4/3
I—Flesits | BREORA ]
T ALk WIEITN—THE3 T U RCBTsKEDa A M
17/4/4 IMSBC ==— K&K IF | Related documents: i BT AL aEIhi-,
(FH=) ORI ENI R D MSC 90/28, paragraphs 12.24 to 12.26 and MSC.1/Circ.1441
MSC 90 i 5 (ERDOBA > 1]
MSC 90 /%, PEIRZRICHE-SE, £7-. INTERCARGO ¥R MIKDOIREAEE LT, DSC 16 TH
BLERRMEEDOEBRIZEL BNEAO B EREZ R TV —F 27 —2HTZLICEELE
(MSC.1/Circ.1441) , /NEERIT, ZOHREMGTT 2 2 2 EHINL TV D,
17/4/5 MSBC =— R|Z% | Related documents: 6 B AL BRI

(ma—T—F
)

WO NEY — [
X BEAEDIC
B9~ 2 BN
T 5 LRGSR

DSC 16/4/1; DSC 17/4/2 and DSC 17/INF.3
[$REDORA > H]
TEFREMIZ SOV T, DSC 16/4/1 128H BB A 7Y 22—/ (Group C) DIETEMATINREN TN 5,

(\\’F
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INF.3 IMSBC ==— R|Z&C | Related documents: 3 R AL EEINENo
(ma—Y—F | #HanTuninE DSC 16/4/1; DSC 17/4/2 and DSC 17/4/5 7
R) iz o Ratgmic | [REORA R
B2 BN i FRL B OVERITAR 2@, T FHILL T O Y
F 2 RGBT o LA, BRMERBRIC LD bOTIEAYY,  (Annex 5 3 i)
o FMP 1% 10.3%, TML 12 9.27%& Ot 5, (Annex 5 6 i) #RERVE (BINIEHE) 13
17/4/6 BoReEEk (GPI) @ | Related documents: 3 B AL AEEINR)ho
(Z2—U—F v | ITOEAREE DSC 16/4/69 and DSC 17/4/2, paragraph 6.24 7
) [#ERDOFRA v M)
DSC 16 |2 INDEX ~O &M DOBMAZRE L=, E&T 17 T, HHENA 7 ¥ 2 — it & F
SEE SN, AR BFHEENA S Y 2 —VRBEER LD, BT GroupC & &N THY, H
%‘IJX’f/l%/VKTzi\ FEEEMITRD B, BOWERRIRLIER, EATOIN—IZBT
BB LAN T IE,
17/4/7 Y JfE— B v 7 | Related documents: S BRHL EEINo
(A =—5 | A (MCP) DI DSC 16/4/70 and DSC 17/4/2, paragraph 6.25 7=
>) i TR [$REDORA > H]
DSC 16 |Z INDEX ~DOEM4 OBMAEIRZE L2, E&T 17 T, FER A ¥ 2 —icd &g
BEIN, AR FHEBARA 7Y 2 —VEZERE LSO, MCP X, BimoffE L THWLI,
KOTENE 2%LA Ty MHBIA 7Y 2 — VR TiE, BEIRICIR D EE FEUA OB T,
17/4/8 ¥ & F8 # Grain | Related documents: T8 ‘B 6 AL EEEN=,
(HF %) Screening Pellets ~ | DSC 16/15 and DSC 17/4/2
DY 2F o | BEREORA ]
i M REMOEBIA 7Y 2= VPMREESNTWD, BR»S L0 IMMefaiiEiaeE . %
7o ALFRIERIE S B SR SN TWD, EHREEEMTHD , FribAIT 20 ERETHDLZ
L7535, Grain Code HiEMAT 5L LTW5 (LOADING) , £7-. %72 SEED CAKE 123424 L7
WEOFEEAZER L TH Y (PRECAUTIONS) . EM iz a F o~ WHmMEEZEEL T2,
17/4/9 @ 1E MARPOL [ff | Related documents: 1 Bk AL AEINT,
(%) BEVE L IMSBC DSC17/4/2 and resolution MEPC.219(63)
a—fr~ofFEo | BREOFRA ]
Bn 2 1E MARPOL Annex V OFZH (2013 451 4 1 H) £ TIZiE, £ < OEIZISUT EHS O reception
facilities NEEfF SNARWEZIER L. /2. EHS ® VU X N & {Epk$ 2@ % (DSC 17/INF.4 Z[) 23
HOLRERMLIEZET, UTOZHBZEFE L TWD,
.1 IFE MARPOL ANNEX V ODEiD X A LAY 2 — L& E e, IMSBC Code DI ER % /ERT
Lk,
2 EHS O¥|ElE. self-classification & T A2HEEZRKITDHZ &,
17/4/10 IMSBC ==— FIiZ :J;s Related documents: i BT AL BEINENo
(BIMCO) o EW T —T DSC 17/4/2 7‘:
DY Ak [#REDHRA M)

Appendix 5 & LC, IMSBC Code (Z (i875 BC Code |
DYRNEBIMNTHZEERDTND,

ZHo7T2k 9 72) Group 45 (A&B, A, B & C)
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17/4/11 IMSBC =2— F~® | Related documents: T B e AL EE I o
(74U ) WEik R fERI % 4 | DSC 17/INF.13 and DSC 17/INF.14 ~
Ca—nmy Ah | [REORA ]
mEEM % Group C & LT IMSBC Code ~DEBIA Y ¥ 2 —/VOIY ANEEHTHH0, EWD
P & FEEOFRIARH Y . Annex (BN A ¥ 2 —VERH D, KOEIZ4%FETE LTS, i
BIAF Y 20— /VETIE, BEIRIR D EEFENS OB T,
INF.13 IMSBC ==— K|Z% | Related documents: S B AEEEINEEN-
(740 EY) VF B BERESREE O B DSC 17/4/11 and DSC 17/INF.14 7
HER A 7 ¥ 2 — lﬁ%@ﬂ*’%wl
Y INOY B DOWIRACFFEC OV TR E TV D, RS DT, IR LRV EIFFZROMN, 15
HAL AT REME O 214 %0)7J< MEDBER DA THEFIE IR | HIRIEOZBAUTEN B2 M S 41, KO EE 4%k
SOTHIUL FEBIA 7Y 2 — /LD DESCRIPTION IZ/K/ME 4% E T OB H 5, ) HIk(L
ORI LR SN TWD, o, ZORELET, BYWO Group [ZIXE & LTV,
INF.14 IMSBC ==— K|Z% | Related documents: T8 ‘B e AL EE I
(740 EY) VF B BERESRSE O BT DSC 17/4/11 and DSC 17/INF.14 7
BUE R & o — | [RBRORA ]
T INOY TRLEW O MSDS Th V) | BRI T 2R LS. FrBROALERIERIEI R S h T,
PRAG FTREM: O FEAR
17/4/12 27U Hh 7 v = | Related documents: FF AEINE»-o
(HA) () OfEM = | DSC 16/4/24; DSC 17/4/2, annex 2; DSC 17/4/13 and DSC 17/INF.7 t
P a—)L [fERDRA ]
IV HT va (§R) - Clinker ash, dry : AR ITBEHFTNOLHELH SN D ARIK T, HA T D
fh L(miot%@f&b 0, K (BISEVWSDOR6RISENED L H D) THODOEWNO L 5
715, FER
17/4/13 7 U7 v = | Related documents: FF AE I,
(HA) 2= OfEB] A A DSC 16/4/29; DSC 17/4/2, DSC 17/4/12 and DSC 17/INF.7
P a—b [fERDOKRA ]
72U A7 v (@) Clinker ash, wet, iRl : A&B
17/4/14 > 2= # | Related documents: XFF AEINT,
(AA) (}tﬂ% DG LN DSC 16/4/27, DSC 16/4/82; DSC 1/7/1, DSC 1/7/3; DSC 17/4/2, annex 2 and DSC 17/INF.7
8 BR%LL Tt | [FEEORA ]
0) Y o R = A v awr By (BEEOEHEEN 1ISEE%LL T DL D) -Silicomanganese (with silicon content of 18%
Dy orless): vV ary <~ Hru2FERGETDH, z?ﬁfPE%%@iib‘ LR B OB S TRK (i
High) OE4, F& LU TEIRGERREEHCER SN D, fER -
17/4/15 (b2 8 OfE B A | Related documents: 3k BRI
(AA) o a— ) DSC 16/4/36, DSC 16/4/37; DSC 17/4/2, annex 2 and DSC 17/INF.7 7

[BREDRA 2 F]

{LZ= A - Chemical gypsum : BERETR. HERRICE, ¥V — X IR XIIAR VT VI =0 A0ET R
TRIFEEW & U CTAERSNDHRE I V> 7 LKFM, ERM@xaER— R, A FARE R E,
R A
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17/4/16 Bl — &k {E R | Related documents: XFF AEINL) o
(AA) A a—) DSC 16/4/42; DSC 17/4/2 and DSC 17/INF. 7
[#-EDORA > H]
LS5 8% - Ferric oxide : #R1GA TEV DN A, FERI : A
17/4/17 SR 2 A — L D& | Related documents: X EEINRNo
(AA) BIA Y a—)v DSC 16/4/50; DSC 17/4/2 and DSC 17/INF.7 7=
[$REDORA > 1]
#kEM A /- — 1 « Scale generated from iron and steel making process : #k8f TF2 CHRAET DI LEkE £ <
EETAREEMTHY, L LTEERE LTHAHAINS, MR A
17/4/18 FE§E 2 5 7 D% | Related documents: HFr BEINENo
(AA) R a— )b DSC 16/4/59; DSC 17/4/2, annex 2 and DSC 17/INF.7 7
[REDORA 1]
HEFRAT 7 $HAT J - WighAZ 7)) - Non ferrous metal slag : FESKEIGH TFE M S PEH S D 7%
T, BAERE L, BEAFEIIREEORIKS L ISSkowE, R C
17/4/19 21— L% — )Lt | Related documents: Hf AEINnT,
(AA) F O @ B A A DSC 16/4/25; DSC 17/4/2, annex 2 and DSC 17/INF.7
Ta— [#2RDRA 2 F]
a— )L ¥ —)L¥ T -« Coal tar pitch : 2 —27 A= RIERHIE SN D 23— N X — )V EKE LT-REDR
Bk, BREEL a— 7 RFREREREM GV A, R B
17/4/20 BREM A 5 7 K V% | Related documents: HFF BEINEIo
(AA) DAY OIER = | DSC 16/4/51; DSC 17/4/2 and DSC 17/INF.7 -
3 a—) [tREDHRA ]
BRI A T 7 RO OIRAM - Iron and steel slag and its mixture : $k80 % 533 2 B384 5 Sk A
77, BROBIAZ ZICgEar 7 ) — b ARIK, BELV U, SRS TR TRAET L4 A b,
BEMt W) & 7o 13RI FR & B E 72 13RS LT b O, B, 27 U — NEM, HEdk
BH., TOMOEARTHAMEL A AR, ERERREE L TERSND, fH A
17/4/21 FEFEY A kDML, | Related documents: XFF aEINT,
(AA) FIGAF I DSC 16/4/58; DSC 17/4/2 and DSC 17/INF.7
B LT o | [REORA 1]
(EBRBE DR B 2 A BEFEMH RO, 7T AF v 7 i ExIFEEFE T 2 EBALEEEL - Solidified fuels recycled from wastes
Ya—b comprising papers and plastics : BEEEMH KO, I A F v o e P& XRENE LT, EfEkE. M
HARIE 72 812 & o CREJBAL L7k kL, FERll - B
INF.7 HADH B L 21 | Related documents: = BE I
(AA) ¥ MSDS DSC 17/4/12, DSC 17/4/13, DSC 17/4/14, DSC 17/4/15, DSC 17/4/16, DSC 17/4/17, DSC 17/4/20, 7=
DSC 17/4/21, DSC 17/4/18 and DSC 17/4/19
[REDORA > 1]
H AR OAFEEYM D MSDS
17/4/22 %O} Corr.1 | IMSBC = — K235 | Related documents: T E AL ko0 25 76 & 7 o

(FZ7vn)

B SR D FTH
fERIA Y 22—

DSC 17/4/23, DSC 17/4/24, DSC 17/INF.9 and DSC 17/INF.10
| CRESRY T EVAN
ARKIXLOBEIILL FD@EY

72, (CG#&i&E)




_ZV_

A2 BSR4 DSC 17/INF.9 (254, (5 4 i)
FFFEIC DN TIE, BEHR LRI L7223, AFTE oo dD T, 7T VIIVEDHA DI %%
Gtz b, (6

o FDOLT, 7T IVNFEOHAIZONTIIHM (conclusive) Z2ftimnfE oL TRy, SHR5H
IO A~DBEHOLTH B E LTS, (5576

o BT U UTITONTIL, 7T VNOETOREAH LI, 1S03082 I#§A—H 7Y 7
LV T IARRTIE] ZBAL WA, (5 8 i)
T 7T OAGERUE. 2003 SRR FTREMEDN B> D, BHTIRIT 2009 FERR

o IMSBC Code Appendix 2 DIEEFFA KA EEIL, DSC17/INFI0 IR LIz K S, 7T
PEOFLANTDOWTIEZ Y TidZevy, (55 10 1)

o ETOIMEEENMIZGroup A £ TDHZ EELFFL, X651, AN LEOEETARIZEL
D REEED LR RO DD T 0 b a L OFEEE XFTS,  (F 12 &)

o TITUNEOETOHAIL, GroupC & L THETEZ AN, WENWLITS X, Group A &7T°5
ZrEROD, (GFHI13E)

o PR Y 2—/V%E% Annex |29, (5B 14 i)

TERIA Y Y 2 — VEOBEIILL T OEY .

o Group: A

o hiflX. Diyp<1mm H-> Dg < 10 mm,

(CG DEHE RIE, Dyp<1mm £7-1% Dsy< 10 mm)

o HAZARD (21, [Zo0EWIE, TML 28X D KME TR SN D2, £i2id, Z OB
7Y 2 —/L® Appendix IR SAVIZFEA LEO FEFITHRO LR T 1 a2 S0
LBEE BRMET 28N n e 5, | EHD, AIH, ZoEwiE. TML X WKWK SETH - T
%, Appendix (Z& SBREEEL Rz S RWIEE RO R3S D LEtw D5, (KHE: #F
EHFEVORREERH D, )

o WEATHER PRECAUTIONS %, Kif§ (heavy precipitation) DFEEDOFEAFHLELEEIL L, KD M
#E (precipitation criteria) [EDKRGRIRFIC L 0 AN HER S5 Z & (shall be validated) &
LTW5b,

o LOADING Ti&. [KAGEIZEDTROBHRH D) & L BT THEAEE T E 7213 MuE+
W2, BGIZ5h % (appreciable) FROKPZBHT 2 LEFZ 2 b5 EWIE. FHIZTMHEHED L TX
BV L LTWD,

o LOADING (ZiZ, TAppendix (Z& 2ERIEN 2T — RO 433 HiOMEICESEHAH LED
FEFICEIVRDONTWAEAIE., o — FOF 8 BIZH H5riE CEETAKSEIELE)
ICEZT, ANWDZ LR TES] EORERD D,

o Appendix T, BIHEZE (DSC 17/4/23 }x (X DSC 17/4/24) £ L LT\ 5,

17/4/23
(77 vn)

(EEY =X 7S IN 7S
43 % A IR
ELTOMEL =
fEABR AL HE (CTC)

Related documents:
DSC 17/4/22, DSC 17/INF.9 and DSC 17/INF.10
[(J2RDORA 2 1]
Cyclic Triaxial Criteria (CTC) Assessment and Testing Protocol D#E%E, FEAME DR IZLL T D@D,
o Step 1: LATOMBREFEMT 2 : Index test (BHEARH]) | R EHAL LLEFHH CELHEE
OB EHESND) o F0 =8B, FKMERER, A0 I L =8k (PekRne)

ke & 7 o
77o  (CGRRiE)
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o Step 2 : HNIEMITI AR TR SNIZ EE L, BHOKRNEICRCTERESND, 8
BOEIZFMT 5, ZDHIciE, ZIRTCAHREFRE (FEM) Z2ZHWHZ &N TE 5, HR
SMEIL, BMDO S N O ETAERRIL. BALRWERE L, EA1LLKIIBHT LD LT
5, AKm (fafifgo LmoOEKEEZEZHND) T, KEEFEFEETS,

o Step 3 : MIDOHIENEBE L. EHOLER ENHOBRIMBAKTELEZRD D720, “KTE
I =R OGN T 2 HIREREZ L+ 5, BIENRICELI DO A NVOIEE O
ES &, MMoEmSON, BYOREE, b, BeIGESLTE 2FAOREIZRD, 22
T, KEOLE CREAFEsy) O&EPE, Wb L2 L 28R E LT 5D,

o Pl : FEMEHIETIX. EHOSRA NVOENRESETHMEL, —EREEY D A ANEL 2D
X o ThniE, fame At MBFHMEE TR, FBRAKED L7%2ZE LG o6 kS
<) THAIVIENT 2 RhiE L, BRRZEE 1.1 258 T2,

o T I VNDIAITONTIX, AT DS THNT L7z« fafnfE 63%., MIBE 0.7, FHARERENA S
B, RMERRAUEM (8 U720 10 B, # Y LEl%k 2000 [A],

o 25 FEDRFEIL 200 BI T, BWDE 08 10%LL EEDIUX, B E BT,

o TIVNOHAIZET BN CF¥S 2000 [m]) &, 25 B 200 [Bl0BAGR AR,

INF.9 L AELE S DFE | Related documents: 1 kAL fkfor e it & 72 o
(77 vn) fiicEl+s75o | 7L 7z.  (CG %i®)
LEEIE B | [IRBORA V1]
W75 Ao | FEREOHRE, Annex IR STV CTC OFEAIL, DSC 17/4/23, Annex (Z[F U,
DAL
INF.10 75 DVBERLEEE | Related documents: T R W im & e o
(77Vn) DIEEFFA A ME | DSC17/INF.9 72, (CG3E)
wEiEIcfR o BT | [REORA ]
IMSBC = — RDOR T I UONOHA 13 FIEICOWT, T—T =Tk (A=A 70 7)) [ BAE (HA) KO
) X Proctor/Fagerberg % (%) % £l Uiz, TOME, EEFERKDEIT, Sl TR -~ 7-E%
RLTz, FOLET, 70— =T /WELBNECZL D ELNDEIT, BEOEEFELHETN
X, T UNANDOEEAITONTEHRENTIEEY (KTX52%) L LTn5,
Proctor/Fagerberg 52 517 2 fif[E 11 E & (compaction effort) (2B DHFFEDORNREIN TV D,
X, FEMCHIEOIREBZIEL, ZhiZdbE s Lo, MEOFIEEZRD D& Lo T
D,
INF.15 75 DV BERLEEE | Related documents: 10 B AL i & 72 o
(FTZ7on) DR DSC 16/INF .4 7. (CG )
[#RERDORA ]
7T DNV A DEEE RO ERE R LT BT, WA FEERWNORS E LT, 7.5 mmh £7203
02 mm/2 min 2% TV 5, B 1LH) Fo, BRHAKOBIICERL, 29 LEKIZEALPICH
ETHELTWD, (514 )
17/4/24 135 R 888y o | Related documents: 10 B AL i & 72 o
(FTZ70) YEE TR K E D DSC 17/4/22, DSC 17/INF.9, DSC 17/INF.10 and DSC 17/INF.15 7~ (CG3H®E)
Al FE — 5w | [FEROBA B
Proctor/Fagerberg 7T PIVEEDEIKNIZIL, Proctor/Fagerberg IEDFEE DM 2 EZ THWD Z EE2IBEL TV D,

e

M0 U ZdiskBR ORI, fRIE 80% THIUL, HEICHY T oo x ¥ —2 52 Th, KikL
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L7 o 7= B %R, Proctor/Fagerberg {EDFAFIE 70%ITHlcZa&flTH D & Lz LT, EE
Proctor/Fagerberg 75 (Corrected Proctor/Fagerberg method) # 2% L T\ 5, 7o, ZOHEEA, &
PR ORI R ¥ 2 — VT AND Z L 2 REL TV D,

Corrected Proctor/Fagerberg method (22U Tk, DSC 17/INF.15 &/,

17/4/25 RIGMEWE %850 | Related documents: T B AL AR INn,
(A 2V7) L7KETHHY DSC 16/4/80, DSC 16/4/93; and DSC 17/4/2, paragraphs 6.26 and 6.27
ki Gt Tput | [HEEORA S H]
out] (73 | DSC16/4/79 T ARGALUM & U THEE L2 EMITAR DA A 7 ¥ 2 — /L O %, BCSN I35 30H
DRIER ) DMWY . Class 4.3 ([TIFFEY LARVA, HANRFEAET 720, MHB Th Y | IRILEMTH D
ELTW3, HoEpamE s ZsRk L Tn5,
17/4/26 fE Tl 4 | Related documents: T8 R AL EEINRMo
CkED a—7 None -,
[BEDRA 2 F]
PERy b a— 27 E  MHB TIEEWE LTWD, 2O LT BEHFEDOR Yy ha—27 OfEJA 7Y 2 —
V% Group C B D b DIZHIET S (Option 1) , F72i, ##iZ PETROLEUM COKE (calcined)
DOEBIA 7Y 2 — L& EfT 52 L (Option2) ZIEL T3,
17/4/27 B — k 2% )L 7 ~2 | Related documents: 8 BT AL P
(BA) v k (BPP) DSC 16/4/14; DSC 16/15 (paragraph 4.29) and DSC 17/4/2 B e
[BREDOKRA ]
TR RIS & E&T 17 TAE L7z SEED CAKE Type (b) UN 1386 ® DESCRIPTION (231 %
i F B4+ B O SEED CAKE (non-hazardous) i FIZ#% 2 Ef: (DSC 17/4/2, Annex 2 ZR) D 5 5|
Beet Pulp Pellets (2f% A 50k % TH%) © 0.7 %—2.8%., M0 K OUKSY © 11.5%—15%] ([TIEET S Z
LERETLLD,
17/4/28 MHB (Z B89 % £ | Related documents: SRS g un P
CKE., BIMCO& | 5D 7DV % DSC 16/4/13, DSC 16/5 (paragraph 4.17) and DSC 17/4/2 ER=) o
INTERCARGO) F 4T HE [BEOFRA > F]
MHB (Z2W T, ED XD ZRMEIRIZIESE MHB & SNTZONRBITHND EHICT 272005
FEHEDIRR, BN, MHBZ 27 9474 ) TICESE 6 EIZHIEL, A a—1o
Class DI AT ~N& L DR, £7-, E&T 17 T, MKRIZTMHB 7 54 7 U 7IZ& D7
WZ EREEINZ LB, WOOD PRODUCTS (IE L < (%, WOOD PRODUCTS — GENERAL)
Z, MHB T3 92 & (GroupC) & LTW5,
17/4/29 IMSBC =— K ™3| | Related documents: 3 B AL FAGE SN,
CKE & IBTA) S MSC 70/23/Add.1; STCW/CONF.2/DC/3; DSC 16/INE.7; DSC 17/4/2, paragraphs 3.5 and 3.6
[#ERDRA > B
IMSBC Code ~DFNFHFEHEDEL Y AN EZIRE L TV 5, STCW B Code IZE M L. 4 Tid"should"
ERWAE, BEEAATIEHIENE S ThHD,
17/4/30 DSC 17/INF.12 Related documents: 3 BT AL AEINT,
(AA) DSC 17/INF.12

[ERDORA > 1]
Torrefied Wood (50 ARS) OIEBIA &Y 22—V O Y AN EHRE L T\ 5, BVBIEH 21~27 Mi/kg




_97_

Loz L,

INF.12

Torrefied Wood @

Related documents:

AL

CkED MSDS DSC 17/4/30 BREIN,
[BREDOKRA ]
DSC 17/4/30 TEBA &7 ¥ 22— /L OELD ANAHEEE STV 5 Torrefied Wood @ MSDS Th 5,
17/4/31 > a5 | Related documents: Y Hf P
(=2 FF VU | WA 2— DSC 16/4/27, DSC 16/4/82; DSC 1/7/1, DSC 1/7/3, DSC 17/4/2, annex 2, DSC 17/INF.7, annex 2 e <o
7) (MSDSs) and DSC 17/4/14
[#BREDOKRA L F]
SILICOMANGANESE |ZB3 2L Th U . HALRZE DSC 17/4/14 ([ZBRT 5, HAEREIZ, Y
a VB 18%~25% @ SILICOMANGANESE (2%, BIOMEBIA 7 ¥ a— AV RN0ETHDH Z L&
RELTWSE LTS, DSC17/4/14 128 DA ¥ 2 — /L% | SILICOMANGANESE (low
carbon content) & LT, ¥V 2 U EHFOMHIRME LIZERY ANLDZ L EREELTND,
17/4/32 = &7 VgL {ER] | Related documents: T R AL EEINENo
(A=A TV | 2/ va—1%p | DSC16/4/10,DSC 16/15, DSC 16/WP.3; DSC 17/4/2 and E&T 17/5/1 .
7) IEfRR [$REDORA > H]
Cyclic Triaxial Criteria (CTC) Assessment and Testing Protocol DR, FHIEOHEEIILL T OmE Y
o MHmEERDD @ L EREFF AR E D BEFN D35 Bﬁém:ér (77 v APHER LT- VIPB
test W2 GA . BEYMOEETFR KNG D> Em\@f ZO X RGEX. WP REIX
**JJ:TA% )
o BEWOIEEHRMNKEIT, LTHET X,
17/4/33 FER A OFERRIEN Related documents: 10 Bk AL EHIAE SN,
(F—2 TV | s ns880m | MSC90/12; DSC 16/4/9, DSC 16/4/81, DSC 16/4/86, DSC 16/4/88, DSC 16/15 (paragraph 4.45), (CG )
7) o W & 8y % 4 | E&T 17/2/2, DSC 17/4/3 and DSC 17/INF.2
Sy [(#2RDORA v ]
IMSBC Code {45 2 OIELFFA AR MBI EEIL, SRIIITHE S 2V ATREMER H B Z & 300> T
ér TNWHIEEEMLCND, 20 LT SR OMEBIA 7Y 2 — WIZEERINZ. Group A B &
TAETNE L LT, 8K WG OREOMRFTEZEH LT 5,
17/4/34 WARACSE R % A Related documents: J08 ‘B kAL FHIGE S,
(A=A MT7 VU | + 28812452 DSC 16/15, paragraph 4.45; DSC 17/4/3 and DSC 17/INF.2 (CG i)
7) F—2r5 7o | BEORA ]
e CG TR DOHLA TRFTCE Ripole, BB 2 =0 o@E
o AMIRA International Project P1097 : BI#EZEfE 1,
o BHP Billiton: BI/E ', IERETF AR EREEOERIITES X R H L REHERHL TV 5,
MERRIZ & DK EF- O EEE R L,
o Rio Tinto : BAEEEH, EEE (BEEE) OREELEMEH D Z & 2. it\ TERFTA
A, BRI 2REO TEDL D 2 L 2iER, METIE. N 2%EWAFEED b
(ARNTHEEO EH L HEIND) o Pilbira 520> H O BV PHEHIT W,
17/4/35 S@E 7 V—7OF | Related documents: T8 B R AL FHIEE SN,
(A=A TV | 2m MSC 90/12; DSC 16/4/9, DSC 16/4/81, DSC 16/4/86, DSC 16/4/88, DSC 16/15 (paragraph 4.45), (CG EXL)

E&T 17/2/2, DSC 17/4/3, DSC 17/INF.2; DSC 17/4/33 and DSC 17/4/34
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[#BRDORA v F]

DSC 16 Ti¥iE L7z CG Tid, KRR L+t cE leho B4 i L, DSC 17 Tk
ERNZBEBIA 7 ¥ 2 — MG E L LT, SRICAREZ B L, EETFAKSEREE O A
PHEREL, BEIAT Y 2= VEEERT 57200 CG DRBEEREL TWD,

17/4/36 = 7 O EE | Related documents: 0 B e AL BEINEIo
(75 R) A 2 — L ED E&T 17/5/1; DSC 17/4/2 and DSC 16/15 +
s 3 [REROBEA > ]
E&T 17 CEAIGE LTm= v 7 ABEOEM A 7 ¥ 2 — VEDIEIEIARHRE, RO - S&REL
T35,
o VTPB test & W\ DO EF/WIZHET 2B DOEE, Zaffm e LT, REED 2%DK5y &
Mz 5 Lotz BAMOTETNED DIZEE,
o RERIFFONEE % 2G rms 7> 5 2G peak to peak [ZIETE,
17/4/37 IMSBC =— K% 7 | Related documents: T 6 AL BRIN,
(FE) =D&V O A e Resolution MSC.268(85)
Ve ot [#ERDRA ]
IMSBC Code 25 7 H=OWIRALICBIT 271X, AR RS L E L LT, 7221 HiED
7223 fHiOHIBREER L T 5,
17/4/38 FESR AT O A DX | Related documents: 3 TR HEINT,
(ICHCA) B 2R — fiAs | DSC 17/INF.2, paragraph 2.1, DSC 17/4/3, DSC 17/4/2 and E&T 17/2/1

FR O PPILBL T
BT 5 FEHREUC
B4 9 5 IMSBC
a— FOKEICFR
L8

[IBEOFRA 1]
ICHCA [FERHEK) CG IZF W\ T H MR O R 2 fi5 i L C& 72, Z ORI Z321F T, IMSBC Code
D4 EDOWIEEIEE L TV D, E&T 17 THE LI XENLOUIER (55 i) 13, LT,
4.4.6 Throughout the sampling procedures, utmost care shall be taken to prevent changes in
quality and characteristics. Samples for moisture testing shall be immediately placed in suitable
sealed airtight, non-absorbent containers with a minimum of free air space to minimize any change
in moisture content, swhieh-are such containers being properly marked.

4.4.7 Unless expressly provided otherwise, sampling for the test required by this Code shall
follow an internationally or nationally accepted standard procedure.
4438 For unprocessed mineral ores (e.g. Iron Ore Fines, etc.) the sampling of stationary

stockpiles shall be carried out only when access to the full depth of the stockpile is available and
samples from the full depth of the stockpile can be extracted.
4.6.3 A plan of the stockpile is drawn and divided into areas, each of which contains
approximately 125 t, 250 t or 500 t depending on the amount of concentrate to be shipped. Such a plan
will indicate the number of sub-samples required and where each is to be taken. Each sub sample
taken is drawn from approximately 50 cm below the surface of the designated area. These procedures
are based on the premise that moisture distribution throughout a stockpile is uniform. If that is
not the case then samples shall be taken that are representative of the whole depth of the stockpile.
4.7 Examples of standardized sampling procedures, for information
1SO 3082:19982002 - Iron ores — Sampling and sample preparation procedures
(Note: Under this Standard the in situ sampling of ships and stockpiles
is not permitted)

Iron Ores — Sampling & Sample Preparation — Manual Method

1S1405:2010 -
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(Note: This Standard covers the in situ sampling of stockpiles up to a
height of 3 metres)

Hard coal — Sampling

Standard Practice for Collection of a Gross Sample of Coal

ISO 1988: 1975 -
ASTMD 2234-99 -
Australian Standards

)

17/4/39
CIET B % B 2 ok

2)

i 22 Jo OVhY 22 I}
\Z#%% E&T 17 @
WEICET A
NN

Related documents:
E&T 17/5/2 and DSC 17/4/2
[BROKRA > ]
E&T 17 TH43 15835 T X e o il - REEEHRIC R 258 @A RO D H D,

)

AE I,

17/4/40

( INTERCARGO,
ICS, BIMCO &
P&I Clubs)

IMSBC = — FiZ$
1T % BRGSO BT
fEBIA A 2 — v

Related documents:
DSC 17/4/22, DSC 17/4/23, DSC 17/4/24 and DSC 17/4/3
[#REORA ]
UTFTOBEIZEY, 77 V0N00—#HDO$#EE (DSC 17/4/22, DSC 17/4/23 & DSC 17/4/24) 2% LT
W5, £OLET, CGHREIHESE, AT Y a—NEFRTRELELTND,
o MEIFMMATRRE L TVWDHDOT, FaMiEOIR Y AU TE v, R R,
o DSC 17/4/22 ® Weather Precautions {Z{3, "light", "moderate" 2 (\"heavy" & DI/ SENH 5,
B 433 a5 ~N&,
o Loading DEM:IE, WH ORH Y Bk L 13X ET D L,
BHT G EHDN. TR TIEHMEIZHE CE 20,

MEM DR IR TE DO KN

MR & o
72 (CGHRE)

17/4/41
(P&I Clubs,

INTERCARGO,
ICS & BIMCO)

E&T 7 V—7 D
HICET a2
]\

Related documents:
DSC 17/4/2 and E&T 17/5/1
[BROKRA > ]
E&T 17/5/1 THRE S 7= VTPB test DHL D AFUITIE, SRERIEOH O AU & - TAE U D FE R I
W2 E T, R&+2, BEANEOFIREZER T HRMB A +45E LTS,

)

AE ST,

INF.8
(AA)

fitif b 4 J R 91 0D 5
EITHR D Fil

Related documents:
L
[#REDORA > H]
2009 4 6 H . BiALSARESE OB W% D 7o DI BV ISR/ i O 15 9ff SINGAPORE GRACE
EMANT, /E¥EER 3 APBERZODHCT HELNLZ o7z, FROFHMIL, ELeE
BRI vEESh, MIasEREmEEL L TEEdoNTWA, ERLEZARIT, MRS
EoPRT, ZOBEMOFORAOERMEE LT, MBS R B2 BT 2B NS
NDLFFEERPANCER L, TORBICE O RAE LT ANRBIESICHE L, ER & OEME Y
FiloZ &2 L2 BT BiALSRSEEIC 28 L2 in®iANe L o Tk, AFRTARRAEL,
Flo, EREIVBEBVWENLOTANEMRICHE L, BREOBWREZ T DERENRS D720,
FIERGLA O A BB 2EEFHEZ IMO 20 LTRSS AMT 22 2 EHE L TN D, AREE
XEIL, ZOBEFEEZIT T, SEWREIE L O B AL RS BRI 4L T 2 iR IERIL A O RO fafR ik
ERNTHLOTH S,

FE

J— k&,

17/5
(FHR)

BRI H X~ D A
K OB o )ik A&
BHEILT D200

Related documents:
BLG 16/16, paragraphs 10.4 to 10.6; STW 43/14, paragraph 13.14 }2 T} MSC 90/28, paragraphs 12.17 to
12.20

J—haNi,




SOLAS £/ Dk
=

[#RRDORA > ]

o DSC 17 I TR FIE ST 2 BB KIEA~DIEA K OB DRIz ZHAL T 5720 D
SOLAS II/19 $HRI D BIE K& UV XI-1 HEOWIEIZEI S %5, BLG16, STW43 X T MSC90 T DR
FERICOWTOBRITH 2,

o BLG 1623\ T, ICS LYV RD LY 3.2Bis WIERNPRE S, ICS X DSC 17 ICHREEAT 9
XoEF N,

“Crew members with enclosed space entry or rescue responsibilities shall participate in an enclosed
space entry and rescue drill, to be held aboard the ship, at least once every two months.”

o BLG 16 2T, BEFRIRERIER DO AT B ORET O F1 TRIER O ARRIZ OV THRED
ETHD LN DY . IMEFETIAMICBET 28R % DSC 17 I+ 5 & 5 ZiE énfm
%o
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17/5/1 i 32 2 BE 2125 o> | Related documents: aEIhi-,
(ITF K E}Lﬁéﬁ@é@ﬂa’ﬁﬂg BLG 16/16, section 10 2 T DSC 16/15, section 11
IFSMA) [(IREDORA 2 1]
SmASﬁﬁGWMHWLméﬂéif@ﬂﬁ (2 BRI FE FHAI R O Bl & 4 R%EHIIE
FERNCRET DA DO G T D4, 5 XI-1 FIZKRO &Y #7212 Regulation 6 #BMT 252 & 75’
B’ET D,
“Regulation 6
1 Every ship to which chapter 1 applies shall carry an appropriate instrument for measuring the oxygen
content of the air.
2 Every ship to which chapter 1 applies shall ensure that crew members are properly trained in the use of
such instruments.”
17/5/2 MODU Code. DSC | Related documents: aEIhi-,
(3N=) Code K U8 HSC DSC 15/17, DSC 16/WP.4; DSC 16/15; MSC 90/12/1; MSC 90/28; DSC 17/5, resolutions A.1050(27);
Code DUE A.1023(26); A.373(X); A.414(XI); A.649(16); MSC.36(63) % Ut MSC.97(73)
[2RDRA 2 F]
DSC16 12 &V #ff X7z SOLAS FAIDKIEIZAE, MODU Code (1979: A.414(XI), 1989:
A.649(16), 2009: A.1023(26)), HSC Code (1994: MSC.36(63), 2000: MSC.97(73)) K " DSC Code %
WETHRETH D,
17/5/3 MODU Code @tk | Related documents: BEIN,
(IADC) ns MSC 90/12/1; MSC 90/28; resolutions A.414(XI); A.649(16); A.1023(26) KT A.891(21)
[BREDRA 1]
FABH X I~ DA K OSB OFIHIZEI L, 1979 MODU Code, 1989 MODU Code J U* 2009 MODU
Code @ 3 D Version WIET HILETH 5,
17/6 LEnko = | Related documents: J—hrEniz,
(FSR) OWEEF O IE DSC 16/15, section 7

[BREDRA 2 F]

EYlET =y N ONHFRESOEICBE T 2 EIAR 7 L — 7 O RS TH D,

MSC 89 TILfERY) O w4 L OE BB T 2 88t 2 JEosf = — R~5] & LiF 5 ILOEN AR S
7-#E a3, DSCICH=72a— FofEkEfar Lz,
IECMTiﬁﬁﬁﬁmU:—%W%%HMtLTEO&UUMEE$%E&®iH¢%%ﬁ
BF 7 — 70 K B HERRIRIUERE Akt L TIT 5 X 9 Rz,
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HZ I N—T OE—RIEAEN 2011 F 10 H 6 AL T BIC, E_RESAA 201244 A 19 A K
W20 BHIZZENLH UNECE A TY = 32— 2B W TR &, ZHIZi% UNECE, ILO & U IMO
DFFEER L. SEBUF R OBTEEROREBE NI LI,
R 7N — 7RO FICHIET B2/ E L, CTU 2— FOEEEZ U L T 5,
FHFEZHOWT
CTU Dk kigIc >\ T
CTU DR, EWEERFOBEAMERL DN = FIZDN T
HIFR 2B OFBIZ oW T

SV TFFOZANE T A= ST RS

BallfH
FHRINEERICHEMRIN—TIC L 5EBE2RET D TETHH,DSC 17 O#% EMF I L—
713 CTU 22— FOHERER A 2012 4F 10 HOESATICKRADZENTFESINTEBY ., £7-. DSC 18
T 2014 42 MSC 93 TOKGRIZMIT CTRlZ— FOEZRERPKRFT SN D TE TH S, UNECE & ILO
HEIFRIC 2014 FEICR 22— RBEARB SN D EREEND,

O O O O O ©

17/7
(Frv~—0, %
v H KHE,
BIMCO, IAPH,
ICS. ITF K O
WSC)

v T T EHEODRE
B

Related documents:

MSC 89/25, MSC 89/22/11, MSC 89/22/17; DSC 16/2/1, DSC 16/14 X% U} DSC 16/15

[2REDRA 1]

MSC 89 X T'DSC 16 THFIEN/z, =7 THEHEOHRRPEOMEICE L, BHPImEniz=
TFOERBEBEDOIFHICOVWTIERRETHHDOTH 5,

SOLAS I VI2 Ta v T FHEMORTEY AT v 7 T OME R Z MM EIC X - TIE IRt
THILEERDTED, &6ICEYWOIIESNE 2T T OREENSIEEAMEICHK 2D T
HOHFEERIEL 2T NIER G, L LTWaN, EEOEHITRD LTV, £, M
BRI 2 T F DI SOLAS R TiHskD 51TV,

EMONEN STz a7 F O % IXEE TR ~OWATNCE RIS L TR B J° . M-CBkE i
IETFRED AN DOREICHED LW, HEEE L EEEOE S ZHEIMMOEY, MoFM
B LBl oOEEE e L ER LoMELEC SE 5, (FHH] : INF Paper) F7-. [ Ll
BERZBW T G EI B EEBEIC L 2 2eEH LoMEE b= 51,

KEBO T HMTEEZFNTES 7 L—r 22 TELT, avy T MiEPSsEIn-ERE
DR B3 TFHEDTH> THIELEDZ2E220,

SOLAS &9 V12 OB X 0 Efg7e 2 7 T HEZRMIT 2 EFIIMNEY AOATHD, L L
BB, 2L OarTTREENESTZ LD THIFIECORBRENRDDL L ZIATH D,
SOLAS OLIEIZ L B a7 FHEEDFEFEIT OV T, ZRIICE OIFHAISCHE] ) & K S &b b
BIR#FIE,. o v F FEEOERNRHE, —EHIca L FFoBmeHN, 227 FOMBEAICE

xRS WEER DS TH D,

INEDOFENDL, BV S =2 T T OEREROFEN 25K D 5 SOLAS S5 DBIE 2 R D1
VR D,

o Annex 1 Chapter VI, Part A, Regulation 2 DZIEHREZE

Chapter VI, Part A, Regulation 2 |2, /37 7 7 7 4 THEXIIZEORBAK RS — I FAREKRH
DEPNC X VFEH SN a2 T TEEEZFo> TWRWEE, BURIUHI e 27 T & ik
HLTHAR LR, 200 DG E AR BRI T 77 VIl 5%, Il LR

SENER Pl

R e )
7-o  (CG &)
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2l

ZHIS > TAFARETRITIUT AR LRV, | ZH7ITBMNT 2,

Annex2 ST FHEHBOFEIEICETAINA RT7 A4 L HE

1

2

MEXIIZEORBAN & Z — I T AREBEVDRBEAINCEE SN2 o T FTEEEZ R0
Yiarid, SOLAS &0 FRIC Y ik = o 7 2 FEAIA A TIE R B0,

SE SN EEE L ITEYRINHINT- T FORERSLE L, BEEEF. HEE, El
JARSER U EEENRE T AMOEBELZEA L TATFEIND DO TH- T, EEGEHE
Wi sboxWH, EEGEAFIIETFEXTHLRY,

EE, FHEA. ERAESE LS IIERENRETE 2hoEE - BEFFHE IO
RBRRARANCHES Lz b O TRIFTIER B2V,

YT IAF == DHLPLGIMIBNTEZEmDRBEEZRKET AL, Nvr=7
% EarTFoEREINTbRERIC, EONCEREREZEFETI2ENRbBE LY A I

TThHrEEZBND,
EEIFAEIL, WEBMREE LT, 3T T OEHAHE O ROBBRYFEEICFEINA
272570,

N7 w7 BKEXIE SOLAS F5M D % 52 1 72 WA & - THEEBHEsR IZHit S b
BAICBWT, BEEHENFET L0 THIVUE, LS EEITMAERREE & s
figx DOMREH IR S 2T E7R e, IR & #E kIR 1L, SOLAS Ao T2 E
RAEAFEZEE L TR LA, (RICEBFEE M USSR = 7 T 0 A
SR, IR & EERER N AN BRI E A AT T ALERH B, I
THHEAOWMY PN ONTIE, YFEFHTEE SR T TR B0,

- SOLAS ZAEAMIZ LV, o> SOLAS G505 A ~ DR 2 D %12 =2 v 7 03 i i
AT SN DGV TIE, SOLAS 549 VIR IZ KV | WIBHEsR £ Tk 3 2 i
M~OFEHIABANC 2 T T ORBBOFRARD END, ZOHE, BARLHOW
BHRIZBWCEE LHINEAETH D, B £ Tt DA, BA%x
DB RER I U BN Sl x Do T FOBEEZMLERITIER S0,
R Z DD OINE R OB T, ZOERBEAEELTELE X2, BITOM
& B O S AT AL, PE¥E LOBRE L OGEICIY, I b EREMLOBIHE
HALTH RV,

AR O TOERME A2 T FEERIT, 227 F % SOLAS 4058 AMICIEAAT S &

LT, EEBERDPERNRBANT 7T A SN S BHIT, i K& ORI i a2 (%

LCHRSICHTS > THHTE S X2 I LTl 6220, AT 7T v OE R UG

MFAEEEDO AFRREHEIZOWTIL, MOFEEOKRE S, FEOMETFIE, -

BRYHEEMOABEIHE > REDOERIC L 5,

REERE LI SNIZEEENRR L5681, IS ERERAHBHTLZ L, BN

1Z1%, “Code of Safe Practice for Cargo Stowage and Security”(ZfEVY, #hEILZE2ITHE TX

L LB L2 b DICOWT DA, My LI AR T HIEZR 5720,

SOLAS £+ Regulation V/5 ([ZHEVY, =227 713 CSC (T L D R AA&GRIUTR SNz KieE

#& (Maximum Gross Weight) #8272\ K 5 MBI S 2T UE 72 H 720, FREEDN

RRKRERZBZ 22T T IMAICRER L Cidie s ian,

Yy v—bHica T FoEENFHNESNDEEIE. BRI EICEHE S D EEITEH




FERPD VY —OHEEBNH L NI H O TRITILR B0,

10 REXIZZEORIAN & — I FARKREIL, AT T T =0 7 EEHIABNEEN G
SIBHEITESW b D L o8k, FHEEOTERGEL LFE2HEEICT 4. T
AbERTFNERLR, BITOEK Y AT AT, YFEEFOSEICLY, S -E
BOREEAOZHIZHEHLTH B,

11 Z2a 7 FIZ 20Tk, ISO A ¥ > % — R container marking and identification”(ISO 6364)iZ
1€ o 7 Tare Weight ZHRHED X 5 Ic L2 ETHMA L AT TR 540,

INF.5
(Frv~—0, %
v H KHE,
BIMCO, IAPH,
ICS. ITF K O
WSC)

a7 FEEDRE

i

Related documents:

DSC 17/7, MSC 89/25, MSC 89/22/11, MSC 89/22/17; DSC 16/2/1, DSC 16/14 X DSC 16/15
[$REDORA > H]

DSC17/7 /37 7 7 19T RENTcary T T HEDBRBEICLVIER I Shi-EHITH 5,

MEFERE L 2o
72o  (CGRRE)

_l_g_

17/7/1
(kA7)

SOLAS Chapter VI

DYWIE

Related documents:
MSC 89/25, DSC 16/2/1, DSC 16/14, DSC 16/15 & T} DSC17/7
[$REDORA > H]
1 SOLAS Chapter VI, Regulation 2, Paragraph 3 % XKD V) iE7T 5,
“aTFORENL, WEAEEICER SN ZEEPTEH SN EREEIIE ST EOTHLZ &
R LRTERLR, a7 FOFEHERIIROWTNANDOHECLIVELNTZ LD T
RITHUTR B0,
1 L2 ToBEMOERIC, ALy b, FUrR—VXIMUOEEEMERLZMNA, &6
WZaryrFoaEEINAZ, AR5 X,
2 BN SNy T FOERE TS,

2 F7-. SOLAS Chapter VI, Regulation 5, Paragraph 2 (2, ¥k ® Paragraph 3 %37 L < BT 5,
R SN EED T SNSRI, MEXIEOMRIEADOKRDITIG U, MfEH T T DU
IR SN D%, +aIChi b - TRIE SR TIZ R B, 2 OFEHIL EDP XL EDI Of5iE
HiFEHFERALTHLRY, b LEOXL I RBENAFTTEARAWVWEES, Yo 7 2HmE L Uk d
AN

3 BIED Paragraph 3~6 DFFE LTI 5,

Mkfe s i & 72 o
2o (CGFHE)

17/7/2
(FONASBA)

oy EEOH
bl

Related documents:
DSC17/7 }. O} DSC17/INF.5
[BEDRA 1]
DSC17/7 s (XDSC17/INF.5 (2 &5, 27 FHEOFPIZOWTORE L RRIZFFT 5,

ke & 72 o
77o  (CGRRE)

17/7/3
(ICHCA
International)

oy EEOH
Wil

Related documents:
MSC 89/25, MSC 89/22/11, MSC 89/22/17; DSC 16/2/1, DSC 16/14, DSC 16/15 }2 (X DSC 17/7
[#BRDORA v F]
DSC17/7 .y O DSC17/INF.5 12k %, a7 EEOFHEIZOWTCORE 2 2 E IR
T 5,

HEFERE L 2o
7=. (CG &)

17/8
CKIE)

ACEP WA X A
KEIZBT 58l

Related documents:
DSC 16/14/2, DSC 16/15(paragraph 14.7 and 14.8) &2 TX MSC 89/22/3

FAAGE SN,
GCEXS S
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[#REDORA > H]

DSC 16 |2 CaR B S 7z ACEP A ¥ U AREICEHT HBEEHZORETHY . WA X RAEE
FZIREE LT D, HA XU ARDIREDEZIZONWTUIEE T 5 Z L3 k7243, ACEP HIF5IC
BELEHT 2 BB ONFEEDONW OO FEICEH L UIAE TE T, NEERICTERLBHN
VT D,
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(1) KA >7ix, CSC.1/Circ.138 D—HRELIELR Tdh 5 DSC 16/10/4 (IZOW\ T, &b <& &
EEL,
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BaMrLERT L EICAE L,
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ZOEYIZOWTIL, $#H L7 MSDS (DSC 17/INF.7, Annex 6) ﬁx%cif@rﬁﬁ%&ﬂfuﬁzén
L, BtRd 5845y % "Health hazard: Classification not possible” (ZEIET 5 & & ik 7223,
FZ7 2, BIES NI MSDS % PR DBE T 2 BN & 5720, B R TIRHIE T
RWEDEREZR~, D7, BARITIRIENZ MSDS ZH LIETE, 5L, SbI
UTDOERND ST,

F—RA NS ) T 1%, DSC 17/4/17 OBEHA 77— L F LD TITE 9 &R~y
RA 0%, RIS AR DWW TR & L oFE L2 R~

SRIE, BT ITEBR R 22 TR D MSDS 4235 & & bio, fEFEgkEICRET
HMHB 7 747 U7 LOBFREWMEICL T, HFERETETHD k%z%ﬂé

(10) DSC 17/4/21 : BEFEMIH K OKK, 77 AT v 7 72 E &k T2 ERALEREL (Group B)

AN EE SN, REDEIEZITo 2%, A7 Y 2 — VENMER S 7=, BCSN
IZ. SOLIDIFIED FUELS RECYCLED FROM PAPERS AND PLASTICS & 72 v | BB+
B RCHHIFR S T,

(11) DSC 17/4/INF.7, Annex 10 : ~ > TV REKEB AT 7

DSC 17/4/2 (E&T 17 #%) Annex2 O~ v H v R gk &4 25 27 (MANGANESE
COMPONENT FERROALLOY SLAG) DfEBIA 7Y 2 —/L 4T, Class & Group 23 RE TH
ST Z TR, ZDEYMD MSDS (DSC 17/4/INF.7, Annex 10) L A&bHTHF#ELIZLE Z
A, Group ZHIET HITIFEHRAE E DB AN KL EDT-, £z, HAIZ DSC 18 ~
@ﬁﬁﬂjﬁx% i, i,cio BHEIZOWTL, ERRHDITT EOEARH -T2, Fiz,

B DO BELEOBINZOWTRETT 5 & 9 B Sz,

_86_



2.2 ZTOMOFHERA 7Y 2 — )V R OBATREBIA 7 2 — L Ol Ok IE
(1) DSC17/4/5& DSC 17/INF.3 : F% Uikl (=2 —Y—F 2 F)

Group C EWICEHAMIC X 23 E R 2R T D D3 Y TlEEWE OFE AN S, XS
Niz, 72 KBRS A NS, Group C &5 Z LICEREEN RSN, BB SN2 - 7=, DSC 18
~OREDEFFI N,

£E®¢%$’$W§ﬁ%f BE, #nll, TOBE, =a—Y—J 2 ROEME
1L, Group A T 5L ZICAE L, 0%, HINHEEHICOWTERZRZH L, 5%IX
M%kﬁ%kbfﬁé&iﬁﬁ&%@dbfw RETHAHI ZENAFEEINT, FE
A ESY NPT

R AR 2 ISR &,

ZZTE Y HEAMIZ, ERMEOHBIERE TR Z AT DM TIER Y,

S (Specially Constructed Ship) (X, HEE O FETAVEET 55D Th 5,

BAMIZOWTIE, bo EERMIIBEZDMLERD D,

7 4 U B B H Magnetite Iron Sand Ore & LT, RO EMAHAT STV 5,

AL R EFEERIC, HHTRTIC ﬁﬁ%%< @%ﬁ#%%&@fﬁ@w#

%mﬁ#mmﬁﬂmmﬁm MEZAM DI, R L ZdilElBh, F720%. KEREZ

LZZBAENMEZ 200 LW E 73%5?%%2&7‘@

74 VD OEUOEY TRAE LIZFERIZOWT, FRALETH D,

G EREERZET) ICET 236 R0 EHRZEALETH D,

=a—U—=J R, OB LT,

BHARMEZ LD . TML 2SRETE 2R,

NE. kD7D T 4V EZ—ZlEZ T D

Fi ki Afmé%@m\ﬁ . R33N ThH D,

IR SENMEL TH, EYWOETIZAFIREZ > TV D
HAZA CHEE L TWV5D,

DSC 17/4/5 \Z3-3% | @E ORI EY (KWK SECESRT 2E8Y) & L TOfERA
Y a— VIZOWTHREDABB SN0, BARIE, BIRFAT, 29 LEfEBIAT ¥ 2 —
WEAERRT D 2 LT énfwﬁmk®%z%L~ INEZFC=a—Y—7 NiZ
DSC 18 ICHERRE LW EZ I~ Z Z Tl AT ¥ 2 — VL OREHIIThRNWZ &1
o ie,

(2) DSC 17/4/8 : Grain Screening Pellets (%} %)

B — N L IMSBC =1 — FORIRDEmIC /R Y | #1bMIZ K- T, W2 W~ &%
DERbERbNT, iU LTHARIL, 2— FOBEMIL, BEOERLERL T, &
JEINE N THET T ~E TH Y, #ib/A T2~ TI3EWE 25 L7,

AFZNE, FERD O — R —FDEJIA 7V 2— L THEETEDLLDEXERL
e, BRI, = R =3 EEMTH Y | MRIRSPEMAENE R D50 T, BilE, @5
AV 2= VEERTNE LORRZEN, GRS,

ERIA Y 2 —VRiF, BIEEITo 2%, &R 3Nz,
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(3) DSC 17/4/11 & DSC 17/INF.13 & DSC 17/INF.14 : Bef&#kn (7 4V &°2)
BRI DA D DITFENIRAL G & XM C& 9, F72, KOMEMEW 2 S 13RIk L E
ETHEMIIE RS RVWENER S, AE ST, DSC18 ~DIENEFE SN, &5
WCMHB 7 945U 7 L OBURIZHOWT L AREICT A L 5 EFE I,

(4) DSC17/4/6 : KLiR#ESR (X7 =—F )

PRRICR DD ARfETH Y . o, RN &b, GroupC &5 2 &1
BEENREN, BB &7z, DSC18 ~DIENEFHE SNTZ, ZOEWICIET D%
DBz, WIRILEY L IERIRMEEM D7 74TV T HRAHTH D B0 RIS, 5% O
BMThDHZ ENnilisniz,

(5) DSCL7/4I7 : W A AN DL (AT =—F )

MHB TH A 95 L DIEfRH Y . £z, IIRLBEWTH A 5 L ORI L H Y . Group C &
T5HZEICBRENTIIN., BEESNR) o7, DSC18 ~DIENEFE I NI,

(6) DSC 17/4/25 : RIEMEME Z BN L=k & Tk VKIEE =&t Tputout] (71 2 kEEED
B4R (A2 VU7T)

Group A&B & L TIER S, —HEED k., HBIA 7 ¥ a — VENMER SN, ERE
ERIZLLT D@D,

BCSN (%, ALUMINUM SMELTING/REMELTING BY-PRODUCTS, PROCESSED & L 7=,
K SERRMEDIRNEY) & OFLR ZHIFR LT,

F—ANZ U TIE, ATRET A DFAITHE A, PR AT _R&E LRE LT, 14
U T, Je420%LL EDOKZDAST-ETH Y KOBEIMNTEIREORETH Y | 4
AREOMBEITENEZHHA L, @RI, PO N TL, R EEY O Zff %
BHT D EEMBLIEN, A=A T U TIIRPm&EOELEEZF =FEL, A XV 7T
H, ZORBITK LD oTo, ZORER, PRI L o7,

Z DIz, UN 3170 DEBIA 7Y 22— v b4 < OELEZED ATz,

(7) DSC 17/4/26 : falg Ci3E Al =a—27 2 CKE)
H A4S DSC 16/4/80 & fft T S iz,

KENE, MSDS Z g L7223, BEMHEEORKICE T 2 B 25 E 3 X, GroupC TH
HZENHMTCERVWENMER I N, o, KRESAPARHTH-T-, 512, #ABRIZ
ZODEHI W T L3 i STV RV A M5 S vz,

MZ T, BUTMEBIA 7Y o2 — v OIREICRE T 5tk O RED B S, S IREA Tl
BRI A Y 2 — VRICE BT, DSC 18 ~DIRENEIE I NI,
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(8) DSC17/4/127 : B — kLT XLy |~ CKEH)

DO — Ror—x%%, E— L7 XLy MZbEH LW E OKERZ L, 3
RI|_EOWY EE SN,

(9) DSC 17/4/30 & DSC 17/4/INF.12 : Torrefied Wood (K [E)
FEEOBY GroupBEW L LT, —HMEIED £, AEINT,

2.3 fHRBIA Y 2 — LSO IMSBC =1 — RO IE
(1) DSC 17/4/37 : {MRALICFR D ReaR O YOE  (Se[H)

WERRERICES X, Hr22Ho0kN i ESh-, T, E— FhEXDEBIAT Y 2
—LHWMIEETREHIENHALVIER SN, AE SN,

2.4 IMSBC =t — R EL DR

IMSBC =1 — R IER % #ER L. editorial 72fEIEZ21T > 72, TEZEOH T, E/KIIRAL EY)ER
AW AEICHRTE 2EEZHL DT ALERND S ENERM I,

2.5 MSC.1/Circ.1395 DK ik

DSC 17 THE LIZBIEIC A, Fr#l Group B B0 9 B KESERIEDIRNEEZ HND
bz, THEEXT AMKEGZRRTE 28O 2 b (Table 1 %5 2.2 ffi) (2B 52

LIZBEE LT,

TO— )L H— )L FIZOWNWTUI A=A N T U T KKERNH 5 B Z2F6H L7=23. A AL,
ZOBEWEI 0 KREREDRE W E Yy TF TV ALE ZORICEEFNLTWDL I EAEML, 2—1 %
— NV FEEDDH I ENEEINT,

(BB RDOM, 7T AF v 77 EZ R T D EIALBRE X, ZORIZTED LR

7,

2.6 DSC 17/4/10 & DSC 17/4/28 DiEt

Group fE DM DS ZVERT % & o DSC 17/4/10 (BIMCO) %%, +DOAZMWEILEE
HEDERPHSTZHOD, FERROMEE L H Y | A7 Y 2 — Il FZE DI 55D kL
NEMIICIZEEND EOERN, DSC18IZiEbD Z &Il oT-,

MHB DFE# M 2 k9 & & D DSC 17/4/28 CKELE) DIRZRIZHOWTIL, FEAMIC KR &
. FBREMIZOWTIE, 29 LEFEMARSEHZENT20088Y THA D & DT RN,
DSC18IZiEbNDH Z &iZoTo, Fio, BBRIZHS < MHB ¥R FEmIZ e~ 7,
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2.7 MSC.1/Circ.1441 DK IE

TRIRAEEM AR D BEDO W IER . F ORI > THEMTH Z & 2T —F =27 —I1TD
WL, KFitEE2 MSC92 THEARTFETHDHZ L ZHET LoD, FOED HDH| W%
MSCOLIZFENRD Z ENEE SN,

* % %
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f18% 1.5 BLG/MNERLH 18 [E ESPH EXRBPEBTZME

ESH O

(1) FRE24410 A 22 H~26 H (2> R IMO AHD)

(2  InEIHES
TAEF o, "X — T4 TFU R, TTUA, HrET, R4V, AR, U
V7, ~—Vx Vg, A7 %, T A= 0T, AT =— YUAR—N, BT
TV, AL AT =—T . AA A, JH| KE ICS. IAPH, IACS. CEFIC,
OCIMF, INTERTANKO, DGAC X T} IPTA

(3 ER%H

w R Mr. David MacRae (J<[EH)

HANSOHEE - B0 HE KK LEKRT)

(PRI ) AR BE— () B A b TERS)
B B ((BR)BREEEHEATFERT)
VEH mE () B AR ERERS)

B VR
(1)  CHEWE O
7T WEOFHIRENH Y | TR R OMEIEEAT - 720 bk B KR S 7z,

Z OFERIIAAE 12 A 12T S LD MEPC.2/Circ.18 D List LIZHE#i s b Z & L7 b,

Grape Seed Oil : fEIEME S S2E01EE I1L72,

Bis(2-ethylhexyl) terephthalate : GESAMP HP (253 & | {HYL BN “X" 1 HUY IC A H
iz,

Aluminium hydroxide, sodium hydroxide, sodium carbonate solution (40% or less) : AT
LT EDD, T (BK) OBEAENRA, C'LNO"ICEE iz, £7o. “40%LL
T, BEAETOEKOEGFHREAR T Z L E2PMEICT 5720, s T D solution”
DI "B S iz,

tert-Amy| ethyl ether (TAEE) : fi >0 D 541272 BV, BEEE“TAEE" 23R S 417,

Camelina Oil : EEHE ZEDAE I N,

Acrylic acid/ethenesulfonic acid copolymer with phosphonate groups, sodium salt (aqueous

solution) : IBC ==— R%5 21.45.1 T rule 12 |[ZR-SE A 3 2N H S D 2 & A3 ERE

AU AT B & LT Oas BRI/ E S V7, F 7o KB IR O Y56 121X “solution”

ZAEHT 5 & LIZBENCHE, fndh OFEINE & 17> b “aqueous” 23 HIBR S 4u7-,

Maleic _anhydride-sodium _allylsulfonate copolymer (aqueous solution) : “Acrylic
acid/ethenesulfonic acidk ~” & [Alkk, &4 OFEINE Z H17)> & “aqueous” A3 HIlFR S iL7z,

() XAl
R AT A7 4 25 W D3N KGR S 4, MEPC.2/Circ.18 @ ANNEX 10 (2Bl &b
Zklirotz, Fiz. MEPC.2/Circ.17 \ZF#H S AL TV 2R D 2 OREAFHEEAI O P bt 44
INETE ST 2 &R &4, MEPC.2/Circ.18 70 B Z U B UEEAI O [H il 4 23 HIlBR S
FrinianBinsnsg & bihol,
“Accell Clean” — “Accell Marine Clean”
“Accell Clean Plus” — *“Accell Marine Clean Plus”
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@)

(4)

MEPC.2/Circ ® FLi& L
List1 :

« MEPC.2/Circ.18 |23 =[FHM&EWE T A, 2007 FEUIELREICEE éhtz@ﬁﬁ%
B KO 2007 FEHEICE EN T D NN LAEREEMFE OB ERGE SNIZWE
BENDTETHD Z EBHRINT,

« MEPC 64 O#7E IZHEV “Formic acid (over 85%)”72MBII S5 & 412, A2 AT
% Z & )5 “Formic acid (85% or less) @ n #ll (FEHE#) 2 “No” 2> 5 “Yes™|ZZ8 8
HZEERoT,

List 2 :

o FRHIC IS X | BUFE List 2 [ZF0fk < 4L TV % “Lubrizol 16005773 List 3 IZF8) S

HT kLol
List 3 :
o HERE DA TIZ OV TO GESAMP HP MEH SN TV o722 ENBHY T
7“‘ enf:“AMlNE DCT” }e (M“Epoxy Resin XZ 92742” (H:(ZKERZER) &R,
(ZHEH S 4L72 11 OB G O BT, £ 6B OEEEENEE
ﬂf:o B4 R OV 25 B2 413, “all countries” & U“no expiry date” o & (2
MEPC.2/Circ.18 IZiBMENAH Z & & e b,
List5 :

o KED LA OB - 7=“Dipropylene glycol dibenzoate™ I QNI 4 [BIREAR A3 T4 41 72 B
W E & H 9 5 “L-Aspartic acid, homopolymer, sodium salt (aqueous solution)” X O
“Acrylic acid/dimethyldiallylammonium chloride copolymer, partial sodium salt (MWt
1500-4000 aqueous solution)” 23BN S b Z & e o7,

ANNEX 11 :
. 774’ RT A N> To A AREHE S M OE 2 B ENAT O 720, 7 4 T v iz
%2 (ESPH 18/4/8) 125> % “tert-Amly ethyl ether”, “Renewable Aviation Fue”l } T}
“Renewable Naphtha” % /S A A BRELD U A2 MBI 5 Z EDNHEE I,

GESAMP/EHS DAEERE R
5 49 [5] GESAMP/EHS 1EEEE S DFFERNHME S 4L, IRD 9 OFHME OFHAm 23T
AU GHP NRE S Z &R &,
« Aluminium hydroxide, sodium hydroxide, sodium carbonate mixture
« Grape seed oil
« Camelina Qil
« Polyoxyalkylene polyol blend
« Sodium methoxide
« Bis(triethoxysilyl) propylamine
« 3-Aminopropyltriethoxysilane
« 2-Butoxyethanol/Hyperbranched polyesteramide mixture
« Pentylol
T, INODHFHWEITIN A, ERED S OFEFEIZHE Sulphuric acid, Nitric acid,
Methacrylonitrile % % & ¢ 36 DWEIC SO WTHEHEATTHI., GHP DIEENTTHhIL
ZEDBRES ST,
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(®)

(6)

()

(8)

FP 55 | CHekd S i il
ME OV I B 21— OB IEIZBE 9% FP 55 TORHEM R4 Kt L7- IBC =
— FZiEZ (ESPH18/6 : / V7 =—) OREtA{Thiv, =2— R 1, 8, 9, 11, 15
F O 17 BESOER D E S e, foH ¢, /v D = —J 0 | SOLAS 549 11-2/16.3.3.2
A ER DG T WA OB ~DA F—TFT 4 T HFER L THDHDOTHILL,
BRNA T =T 4 T HAT IO ORMEMFZHET D2HLERND D L ORRMAEIT D
&I, 1-2/16.3.3.2 BAIKIERDEERZ LN IBC 27— R QIERZIRE LT, b
[E OARR DR EAF OB 2 SR LTeAy dER OFEMR BT 217 5 R~ <. 4
BOMPOIORIRZIIMEESZOREEALICETEND Z L LT,
AEINTEHERODERLDOROELY TH D,
« 5 1% : purging M (" gas freeing % €39 5.,
o %8 : purging FIEK G AMET R REZHET D,
o H1lE  WHAZBE L 1111 A 455 ~D5| &2 HIRT 5,
o 515 % : EARGILANCBIE ST S HE 15.13.5 M GRAEM & Hi) (e Ticy
JTHET 5,

WA FED HFREA

IACS DH2%E (ESPH 18/8) |ZA-D X G RAEDO IR IZEAT 2 BIEIZ DWW T ORET
T, EPIZFER SN BLG16 THfF SN/ 5 DA 7 a L, £< D
RFEN, WIE IBC 22— FOFEL KN MEPC.2 —F = 7 —OFRITICHFE T, THE
(25 Caddendum” Z2 56174 54 7 a v 2 2K L2, HAHREIT, GAEEOHIER
HIXQIEIBC 2 — FORDBICHEDL AT a U ERLEELVDOTIEEDERTH -
Too MARTORER, BBEOFTEN L BT 220y, 72, “Certificate”, “Supplement”
o OAddenda” DB S BRE T2\ & D Z &0 BFSIICIEE &, /E¥XEa 3. R
FIZR L, BEORFRED BB L 21T WA %O TEHI BT 28 E2/TH) L H &
FETHZEE LT,

P AR E CR T o 01 KT A
RO REZEO L MPEHEERERE OB AAEE TS oA KT A O RE LA
Thiv, WETA R4 % Q012 T4 FT74 ) BMERShT,
o HHEEWEIZEIT 2 B OHIER
o SUHLTOW SRS | OBHIRE S OEIE
o A FREHE GBI 2 ZEDEA

IBC =1— R 17 H TN 18 B HE L
IBC = — R 17 LN 18 O RE LIZBI L, #2%E3CE (ESPH 18/10) 2oV Tk
TREPR AR OB TOR, ko LtBV 5E Sz, 728, IBC 2— Kb
PR UT- B FE OBEAF I E Tk U MER 23 H U 7= 55 A Ok BRE RsfE i S, Of
T THRE SN,
o TLREMEWE K QUKW E ORI, Z VB 1,050 kg/m3@20°C f Ui
50% %25 bDET 5,
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e KOEKVBTITHASE, X7 2 AT ROWAEILIEEEIIRO LBV &5,

i 125 T4 AME AEENE
5 ‘/ 7 — N N =Sl N}
Iy ARt GHPC3 L —7 ¢ v 7 R UMafZASKI=E (SVC)
1G 1 4 7> SVC/LCs,=1000
1 4 7> 1000>SVC/LCg=20
2G 2 3 XiT4 (V1 OFEICHEY LW D) 73D SVC/ILCso=2
3 1~4 (1 3 2 OFREEITEY L D) 2D SVC/ILCs=0.2
SVC : 20Ciz&1T HfE (ml/l), LCso : 4 IFfEIIGEZEE  (mg/l)
i 25 LA TEREM: R OUKISTEME D & v 7 B A 7 W ONT LY ok £L %
A . I
- ARt GHPC3 L —7 ¢ v 7 R UMafZASI=E (SVC)
1G 1 —
1 I
2G 2 SVC/LC5=20 Db D EFREMA 3 L9 5,
3 -

RSB ERY Y L L TR BITTRENT-EELZFIH L SVC/ILCs 1% 02 £ 45,
T A MEE LTS X v 2 A 7 ORI SR FL v |k O w2 R 4 5
WBEX 720 RS (2B (R 0 e OSRRE g ME 2 R 3 2 S EEIC SV TRETD &

HTH D,

Ltk REIAEMZHE~D SVC ORI 2 it 2 LERNH 5,

WRI O FEAfFEUE K QG BR H 1RO W T ORI LETH D,

A EE ERNCE R ST RER 2 LB E Ok B o RE L & flkfe L 1T
W, ZOFREREZED D 2 BLG 17 IZB W THIZHRFTZ21T 9,

9 ot
IPTA RE LV, BEKETFICL D X HEVREOREIZOWTRO LBV EHM1H
D, TONEN— i,

MARPOL S/ B 11 25 13.4 BLHIIZ, &M= AEOGEORK, X HEMRE#R Y
7 DAY O bR L OVl S 2 580 TV 5,

% < OEITHENTOERZ R TV 72 BEE T A% Bk £ T O+ 1 i

THZE LD,

[AZF 16.6 B1HIIX, SeBRICEE L. Z AEMNFEE L7 MARPOL H—_7 — RN g0 i%
I A EITHIZEEHELTWAR, =T —DIKENRETH 5,
BB A R WnGAE, WEICTARRREE L Z R H D,
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@)
)

@)

2
2.1

1.6 %17 EBLGNERRBEMERS
(il 3 B : L4 00 2 4 OB eI A 2 ORI 00 i)

EH O
PRk 2542 H4H~8 H (7Y K : IMOAHR)
ZNE X3RS
TNz VT, ToraAT7, ToT 47T «R"T—=F TLESF U, 5 TEALL Dy
V.o SX— TIUN BT FU FE, a7, Jy iR, =
—, ¥ 7a R, AeHifE, To~—72, RI=A, ZA =T, T4 TR, AL TR,
H—F, Xy, F7T7~TF7, AVFXVT . AT, TALVT R, A%V 7, BHAR,
Tg=T7, X IAZX T RET, IR VEY, VRN =T, vL—3T7, =Yy b
i, AXva, AT H, ma—V—F K, FAV=IT, AT —, NFw N
I ma—X=T, 74V A—F K 8@E L—~v=7, 6 vav7, huTT e
T VAR —= N, BT TV H, AL, AT zz—F 2 YUT . ha, oL T
7 TA4F, KEH, KE, ULTT A, XXTY, FHk, EC. MOWCA, ICS, ISO. IEC,
IAPH, BIMCO. IACS. CEFIC., OCIMF, IMPA. IADC. ICOMIA, IFSMA, CESA.
INTERTANKO, IUCM, SIGTTO, DGAC. CLIA, INTERCARGO, EUROMOT, IPIECA,
IMarEST. InterManager, IPTA, IMCA. IHMA, INTERFERRY,. IBIA, ITF, IPPIC, WSC,
NACE INTERNATIONAL. NI % T* CSC
#% £ : Mr.S. Oftedal (/7 =—)
Bli&R : Mr.R. Zhang (+[#)

AL
G 3 B © (LSS B S P A e O TE D i

(1) 7vF U —TO%Hi#k

20124F10 A (2B S 7= 55 18[HIESPH WG O S EN MG Sz, /NEERIE, TitO&D)

Q@ZEREWCOHE H 2K L. WGITH LA E IR S NI ESCEORR 21T 9 &t
CYEERHEIC IR » Col S E MAER 21T 9 L O R L7e,

O HPEHEARLEE (ODME) ICET 204 FI 4~

HHITA RTA L ERET DO TITRLSBATHA RI7A L OWEZMET 5 Z &3 Y
ThoHELT, BREIX WG IZKHLTHA RTAOHELY XA NEERT DL 2R LT,
@ HAFEE

IACS (%, BLG 17/3® 8.1 X1 8.2 (2P L T, IE IBC = — RDOIEGNMHKAE 6 AT -
TWNWDZ EMNBLAREAIZTHEATEE (Chemical Certificates) D FF48FNE % BfEIZT S
T2ODHTA RTA VEAERT DMERNH D LML, @E, v— Y v Vi, /vy =—,
KA, AL U ONCEFIC A I NEKFF LTz, SBREIIWGIZX LTHA RIA4 Vv EEE
T 5D LR L,
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(2) WG T D ik
Mr. David MacRae (3:[H) %k & T HOWECHRE I, NEERDLOMFEFRBICESE
FHNMTON, FEEROMEIRO LB Thd, Mk, KHEHEIITOMEPC.2/Circ.19
TlE, 20 IS\ T ZEHE @O MIRA IS Z L2 5720, BREFIIHIGHLETH
LE. BERIVBHARS T2,

O W8 OFHf
« Tall oil soap, crude (BLG 17/3/3:Finland) : #2%i# ¥ /K78 S 7=,
« Alkanes (C10-C26), linear and branched (flashpoint<60C) (BLG 17/3/4:k[E) : #&4m@ Y /&
I,
o 2B, ER2HEBIZOVWTOREEIZ—FEI9REICEENRNI L LoT,

@ Frf & o7 P oG
BNRFEEDOLINS D 7N —FI2 L0 29 FEEOFHEER O THIL., 24 O
PR N &R E T,

@ MEPC2H%—F =27 —DHEL
(7) List 3 DIEIE
o FRL2BSDRSGHBIRD LB VIEEI LT,

- EC1602A : Benzyl-(C12-C16 linear alkyl)-dimethyl-ammonium chloride

- OLOA 49888 : Alkyl (C18-C28) toluenesulfonic acid, calcium salts, high overbase, Calcium
long-chain alkyl phenate sulphide (C8-C40) and mineral oil

o FREBEAF 3O EMEEZ RO LBV PRE L,  Tall countries] U Ino expiry date] D5

HEmEHTZ & L,

- Surfom CS 5015 (BLG 17/3/1 : 75 /L) : 42418 0 Mk Bk AN /&R S iz,

- Methoxypolyglycol Basic (BLG 17/3/5 : K[E) : #fh4 25 TMPG Basicl 12, 40

[Poly(2-8) alkylene glycol monoalkyl(C1-C6) ether and sodium methylate] (2228 <415
LT T GHEAHD 1T TCy 2BINES ALz, £7o. HYSEN Y] ThHZ L
25, offl (RERIZEME) 1 115.19.6) 2NMBMME N7z,

- MP Cresol 45 (BLG 17/3/6 : Fd 7 7 U 77) : MsRUBEEA T1) 12, Z v 7 AN T1G)
AT IND &4z, o M (BFERlE:) 1 [15.18) NBEME 7z, F£7z, company
name 2% [Merisol | (2 W ST,

(1) AL b Dk A fERR D 72 > DEESLEFE D5 (BLG 17/3/7 - )

PR S N7 BE = O —EFRKIIMEPC.1/Circ.512 L HE L2l D3 H 5 H DD fifgss
FIEZEZHIZT D5 ETHEMTHD L LT, thoBEXFELZBML7Z ECTHRELAZIMOY =
7Y A b O ZEHEEGEFIEICEE Lz _— 2B 5 & 32, MEPC.2/Circ.\Z & Al F
EHIHTAZ EREE SN,

@ WhPEHEEHIZEE (ODME) ([ZB3 5014 K74~

T LT U =5 OFERICHEV, MR ZEE (ODME) IZBHT 5254 K74 Dtk
EZRY A b %% LT,
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® FEEFRRARZEA 2 0B L T D bR
LEFOREDRD ST ENORBEOHBFHIITON T, 4% DM O 70 BRI
WZIE R TR S -, 7288, AREEIZBAL. CEFIC 226 ¥k[A] ESPH I XY 72T — X %
EHTHIEMTHOLIEORENH T,

® IBC =1— R 17 KON 18 EDO W IEIZ A 9 WA FEE DO HIGE
IACS OB SN LEZILIT, FEFAZMA LBIEa— FOFEYHNER D551
AT HRELAERET 22 HME Lo, SEEOHREGREHICET ITA ¥ A%
(MSC-MEPC % —F = 7 =)0 i Si7c, FIRDORA v MIKD LBV THD -
o AEEOFFRGIELIISED TS A 25T EORIR AN GG T 2 2 L kS,
o HRESNTAEFEOABIRITIAFEE LA &5,
o FRAAREEILSUETS B LA Zh & 70 B

@ IBC = — R 21 D WLE L
FEZCE BLG 17/3/2 K OY BLG 17/INF.12 % J& (2 as Eh R ER O RN 2 b
A, 2— R 17 KON 18 O RE LIZET 7 —ARZT 4 — 54T 9 T2 O DIEHER N,
Bhko LBy AEINT:
o VL 13) % [safety hazard : S i fEEHEICINZ 5,
o PRI EHHIEE E O LA [C3>2) &Y TC3<2 /7D SVC/LC5<0.2] &3 5,
o ML T2) WHEEED 5 6, fREHEMEE TLCs>50 - <2001 & § 5,
o UK T1G) MHEED S b, FEE ML TLCs<50] &35
« WRI |2 3] ZiBIIL, ZDOEFREZ K& IWEIZ(extremely) 5 L, KREO A,
HELIIEENEEFE T2 HTAIIREOZT v/ Ve ETHIFN] ET5,
o AL T1) wEAELMEIC TWRI=3) ZBINT %,
o UMK T1G) WMHEED S b, KEIGMEZ TWRI=3) &35,
o XM T1G) E MM THRMZEE 28T 5,
cHIMAE TEAEE LI tb MMk & LY 1,050 kg/m® 2 GESAMP @ JL ¥ I & bt
1,025 kg/m* &3 %,
« AE THATLIENAEZ KM L7 E S 21 R %2 %R L C. ESPH KEISAIZTH &kt
TR EIT I,

® WIEISETE
ESPH 19 2 A4 10 A 21~25 HIZBE T 5 Z EmEaE ST,

() 7LV —Tnki#E
WGOHEEDFEZBNITON, FHEROEHERIAEINT,
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R 2 KR M OB 4R

f18%2.1 E41 1B BEVEZFEFARDERIXEIRERE HERUHER)

XEEE FE BEAR *Fhts H% - R
1211 ARV U — X 8(b) | NEEEOH 39 [HISAIC T 8(O)ANE ¥ v 7iBRICET 5% 185.1.1 D0 CRMER A & | 3FF BEIED AR
(IME) ANE ¢ > TRURK | 302 ooty 28 0 o 7 308012 BT 5 SABR L 00 IO TN 2 ORIRIEIC U T OREEE (T -

QLT N TR 1 BB BE SRR =~ TEUS O B BN S By L
BHT, BB EDOAFENRETH D = &N OIEEOEENLETH D, INEESIT, kK
BEETSICBOD T INGEEMNEE SN2 £ &5, IME 12 LIESREA1T 9 &
I B LTz, [FEREEA5) 1(b). 2(b). 7(0) %N 8(b)F v v 7ABRICEI+ A E AR R T 5,
12/13 KRIGAOH, A— | fRAEHE B (UN 0331 : X453 1.5D) KUY E (UN 0332 : X4y 1.5D) 13 TL R—4 714 | EH PEN
(AEISG) FTNALTA LA ) CORBERROBENTND, Z I A VA NT Y 2 a ATHOWTHE LTz 42521 RO
h77var 42522 [IK—5 T L5 2 ) DIFFADEIU DT TS, 52/ A VAR5
v a Y T1-T22 2O L DIITKFE~OBHANHEE I Ty, LoT, #v 7 AA b
77/5/Trm2££%% i (X531 OXEEBMNT 52 EaRET D,
12114 JHEHEB K OVE O | B3 B (UN0331) ., 3K E (UN0332) ROWMNEET v = AT~/ =3 (UN3375: | i EED R
(AEISG) (2 & Dk X4y 5.1) 1% TP32 DESHCAET 5 = & & LM TL H—Z T B v 7 TOWERED Hh
fv% TP32 (3¥ » V7 WiEOMEMEA MR T D Z L2 ER L TRBY, £0HEE LT 8(d)
TR O EN G 2 HETE L TV D, X L1 IS NAIEEITREDOEWKEIEE T 5
H&V@g%ﬁ% Sy o T TS T D Z ENRO LN TEY , JEEDIKNOIXSy 1.5 Dk
i%&/7fﬁéﬁét _LMﬁ%%ﬁﬁz%i@wo&mﬁ%#%méhéuwﬁ%_
N SIEE DR KEIEIIZRITHE SN TWD, Lo T, 1BEE B (UN0331) M OB
E@N%%)%5/71%%?5%9®*##6&@ﬁ%®%m§#%ﬁ@?é%%ﬁ 7
%,
12/15 LT VE=U LT | T o E= 7 AT/l g (UN3375) (M S A 8RHELE 309 13, YMigk—o b — | H — AR
(AEISG) ~T =R | s b e o TRBRS Y — X 8 OFER L O AR A TR LTS, R — X8

iE 309

@725 (d)D 4 FEORERD B> TV D28, 8(d)ikBRIL & o 7 Bk ~Dii A& MRl 4 5 72

DOLDTHY, ZLo I AV AT a3y TLICHEMAESNTWD TP32 12 CERERESEIT A

N=SNTWD, Fio, —MICEREEER O SRR R TSN BRI O 7 KERE R X 38 77K

BEERINTE LT, KEIHIZEZ Y5 UN033L KON UN 0332 T H%EIC Y 72> T E

¢r%%%£ﬁémrw&m X o T, FRRIELE 309 DELEN S 8(d)akER D i M O T T
VR 2B A HIbRT 5 Z & 2R D,




12/16
(AEISG)

AV =ty ==
<V ar, AR
Vg XV
(UN 3375) Difigiki

EH SN IBC Kaa

e o '=y A</ a s (UN3375) ([ZiZ Ny x4 AT ay P099 KR
IBCO9 MITE SN TEY , FETRRE L ClI/NVURSS K OV IBC BedbicEH 35 2 & 23
Kip, L= 7 EETIE L— U T N D EFEEAO YA Ol 3IHAL OfFE 23R
HTEY, FAYEEFTH 1IHL, 11HAL, 31HAL X ON IH2 W ONT 222 FpfT & 11A KON 31A
OFERZRHTND, Flo, A=A M Z UV TENTHLEAIZE- T 3IHAL Zf#i [ L7 %%
S DINTEIN TOLEREIREEDGT BTN D, —J5, OB UN 0082 (X745 1.1D)
UN 0241 (X4 1.1D). UN 0331 2, TNUN 0332 (213 Sy F v /A v A RT3 a2 P116 KX
IBC100 28H7E 41 CW %, UN 3375 @ P99 K N IBCO9 ZIHET 5 = LIZBBITHY . 1
512V P116 KT IBCL00 A HUET 5 = & 212 RT 5,

=
iy

{ETED IR

12117
(AEISG)

R T =1 h—

2388

IBC Haw

AT > E=7 . (UN1942 : X453 5.1) (I3 Xy F VA A RT3 9 IBCOS KUNA
IHE B3 N HEESN TS, UN0241, UNO0331L ZTNUNO0332 IZiZ iy F o7 A v AT
2733 2 IBCL100 28E S TH Y . UN 0082 |2 & BN E B & 4L IBCL100 2381E ST
W3, ZNHDZ LD, FEOSRMEO T, 7 - E=7 A (UN0222: X455 1.1D) @ IBC
BRI L DWMELIRDO D Z ERHkD EEZ DN, Y N IRy T A VAR
2732 > IBC100 I ONTIBNIIAE B3 L ONBY ZHi7-ICHET D 2 & 2% 5,

- 00l -

12/18
(AEISG)

R T v = AT
v b Y ——EREE
306

T =2 (UN1942 : X435 5.1) ROMHEET =7 LR (UN 2067 : X4 5.1)
Wi XA EFRFRE 306 1%, HiZmy F Y —~DEBIZHTm-> GRS U — X 1L KO 2 %
Tl L7z AR E B LI 2B LTREL TV A R~ == 7 VE 13 (X
102, HIER v 7 A 6) IMBRMEOAEITABRT V- X 212K - TCHIETD EHEL TV,
%%ﬁﬁmm@ﬁﬁﬁﬁﬁv)~fl@%@ﬁ%%&@#?%%f%w\ﬁﬁvu~f1ﬁ
ARETHDHZ L 2WRICT D DICFAAEESRIET 5 Z L 2RET 5,

R

12/20
(AEISG)

WEET v = 5D
Gkt

BIfE, ) A MIZIZUN 1942 & UN0222 @D 2 OfSliR 7 o E=7 Ly b U —0NFEEL

TWb, REGHED 02% B2\ DThoo TERMEEZAH LAWIEET = A%

UN 1942 |Z/3EE 4, IO EICDO LT IRBEGHEDN 0.2% % B2 HHiE7T &=

LIXUNO222 I SND 2 & LD, IRFEEHEN 0.2% %72 D Th o TIERME
EHTHMEET =T AWPMEET D AEEENH V| YW E \EH T 5= b Y — S
Thbd, LoT, YEIET o E= T AICITUN0222 #4562 & & L, #0EE2ERM
< Fhls UNLFTEDNTZLE) ICEHDLI, XiE, TOEEHE LT-#T- 7o 2
WERETDHZ L E2RET D,

”
iy

{EIED FHHR

12121
(AEISG)

B U — X 8(b)
ANE ¥ ¥ » 75 &
RZEDMF v v 75
BRoO B

8(b) v » VBRI S 2 BRI R OBEEHAROZHIZRET 25 IME 248 (2012/1) %3¢
FFoom, Rdize, E7mEORMETHERT R E Th 5 & O KSFAIEEIT S OREHERIC
I ZITRRT = — 7 OIEEER  (185.1.2.1(c) : #ME 95.0+7.0 mm, #JE 9.75+2.75 mm, PNEE
73.0£7.0mm, X 280mm) (XL V@KL D2 ERHKD EEZOND, Lo TRIEED
AR (B WNER 66 mm, Fe/MEIE 7 mm, £ X 280 mm) #4851 5,

12/1 B8
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12/22 ERVEZ AT 2B [ NEBAOFE 38 HARICT, L AT 2B TNOHLMED AL Y —=2 7B D | ETED FER
(FA NOHSMEDAT | s plizys: “Adiabatic calorimetry” ZBRAT% = & 2 MR & L OREE(ToT=, 5
KOICCA) | g T PIROE 59 i i Ol S U KRS CRAA DI B DS b BEE ik
% DSC IZOABET DI LITHETH S L Ofshi b b o7y, REFIEEWIR LI SCEMN
5 “Adiabatic calorimetry” DOS(E Z#HIBRT 5 Z LR EGE SN, REEE%T, ik~
=27 /120333 DEIEEZRD LBV IRET 5,
“20.3.3.3 Thermal stability and-exethermic-decompesition-energy may be estimated using a suitable
calorimetric technique such as differential scanning calorimetry or adiabatic calorimetry. For
estimating exothermic decomposition energy, a suitable calorimetric technique such as differential
scanning calorimetry may be used. In using....”
12/28 HAa L O 2 9IS | Bl AIc BT, INERE SR GHS /NEB SITHE K O Y BF 2 31T DS LIRIED | Hkfor s
(IcCA) o PIUMERRD | SYILSIIE A B 5 = LIS OTE L, A EHMERIC LIV SO LAEO MR
D ot | % AR5 & 5 Bk L7, SUBUBIRIERI 2L, SUERSY 3 RUTRSY 4.1
m ST DU LIBIEDOFHm A1 TV SARRAISEBRIEIZ FE- DN R 2 T E AT /ERR
L7, EOEMRMITZIGICE S b O Tho7- (2009/11), KA Y Tk, T 2 ETofs
BRI ZIRES D 2 L2 BRIC, HITAEE S L TRIESNTZ b DLANAD E D TH - TR
FMEZA T DWEITKR L 6(c)IMI A SGABR B U7 EseiR (5% 2) 217> THRY,
RERFE R 2 RN OWEIL 4 OIFE I NV— TSNS Z L LD, BAMIZE - T
ITONIZK) 200 FO = b /Lo — AR ORERGE R (k1) (12T, 2 ToRE 4
FEOWT DR V— TS, KEFIT SN b DITED 72, R = F e
Bm—28EEWE (WONIPA) 1 KA Y THEIESN T DHEREE TEM=tatrn
— 2B O IR ERER (6(e)?) & L CTHEERER~ =27 /WY Ahd &3,
GHS B5IC L¥EA= F ek m —RICBT 2B EHTICHET 2 2 L2 RET D,
12/30 77 AV k?_j{‘/ 5% 37 MUNEESITHHRIR SO AL TdH D HSL PGB RBRORERERER | B A 2 £ | BEED EEIR
CKIH) (LIS HERDOEL | [DDT PCAiRagR) %, £7-. 5 30 [EVNEERICIHIETE DDT POGHAMMER %22 | (INF42)
RERPVVEHBII | | 7. | 2eaic COfiES - KSRIRIESEHAIT, DDT MBUNEEERASILEE 572 = & | 518
KL D ZEOREIZFIAT 2 Z L0 b | 87 R CTh 0 YR 7L DR E % it
WHRETHDHERE LN, @O TRERT =2 —7 O A X E T 5 2B
RO Fo, BB A XK ORLE ORBRFER A~ O EFEIZ OV TR H o7, Lo
T, INBERMEZBED L, E%)E L 7= DDT Bt kBrik a5 L3, X
MRk % E7% L7- 2.1.35.5 O Note DWIEAHRET D,
12/51 PUYERH AR S OF | 55 37 | RO 39 [V ERR TORREICHESE | KELLRESNIEE DDT PO | B A 12 & | 12/30 Z#
() RED SRR SV | o b HSL POICALBRIIBRIROD B IR A AT ~ 7, TORERD D, KERZSE LIH | (INF42)
%i o1 @%ﬁﬁf‘z DDT BIMCAHEARERY: (ANNEX 1) % [EiliBe = = 7 LA 8 & L CHAT S 2 L %142 | B3R
YOG Rk | BT 5 LIS, PO OEROYE & RET 5,

(2R 2B N i
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12/41
(B %)

WNy® 74 A
Z 7 v a v Pl16.
P131 M TrP137

WRyFUTA AT /a/P116 P131 K OY P37 (T AREK HYVWET HHENH
%, UNO0331, UN 0084 (JERHD : 1.1) % J@%mémt/\ /%/7‘4’ VANT TV E
v P116 [IAMER R & L THE = XA‘ v (BHL) ROXT T AF w7 7 4 )V Ny 7 (BH4)
DFER %GR T D DAL OBKMRIE 2 7 A8y 7 (BH2 LTV 5H3) O HIERE
OTWRW, F2, TS EEE S &%éhﬂ\éﬁbu%ﬁm PP64 (% 5H2 M (N 5H3 o fdi A
BRI R /e > TV D, UN0029 (T3EFER : X4 1.1B)., UN0440 (ERIZIBEE : X5
1.1D) %\ CHIE STV 5 P131 M TR P137 (3404 ﬁ%%é: LR EOME THERTZFH L YR T
LDOFEMZEFBOTNDD, 7T AF v 7 B OFEHITERD TR, Lo TROBIEE SR
T5

« P116 DAREZRERT BH2 K TNBH3 A8 014 5,
« P131 TR P137 OANERSRZ AH2 (B 5 AF w 7) #3185,

Xy

ENZEN

12/57
CKIE)

B U — X 6(c) 4t
KSR O L

AN K SKGRBR BT 25k~ = = 7 VES 5 [RISERR 16.6.1.4.4 1385 A X ) 1.3 120§ % 2
HEZRE L TWDD, FEBEEOEHW N T 74 7 —R— VIO = v bk DOFHIELE
ISIARETIEZR Y, HEfi 9~ & RBREE L OB 2 BUE L7 16.6.1.2(h)I3RCE M D A T 2 %
RKLUTWD2, RBRFIAFEIIIN A ZITEATLEZER OHES L TW RN, Fiz,
16.6.1.4.4()ITHUE SN2 X5y 1.3 OHEEYET 4m 22 DEE ST M~D T 7 A 7 —R—/L
KO v MAROTRENNZ DN T OFFRBIIFEIC ST TH7R, i’t%ﬁ"?%:LT/I/ﬂ% 2 [RIE
JRITHRAEDHERHE N 2 3m ZBZ TV = v MRRBRATZEGAITERS L3 IS
HEHELTND (166 144(b)) FHIaNZHbo 57 4m zﬁ:iﬁzzf7 747 N O e
Y MRRBATEGEITIEXI L3I RETH Y | ROYEZRET S -

- 16.6.1.3.5 D&l u/ﬁwﬂfﬁhﬂ& B %

“Video cameras should be set up so as to observe effects toward all witness screens and in all

directions from the grate.”
« 16.6.1.44@Q@Q)Z KD LBV KETD ;

“(a) a fireball or jet of flame which extends beyend-any-of-the-witness-sereens more than 4 m in any
direction from the edge of the packages or unpackaged articles.”
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12/4
(DGAC)

PR S LB e Bl
BE

% 40 MV/NEERICB W TEREAEWE (EHS) OFHMlAEAED T Y AFUZEE S FlIE 135
DYIERRENE R ST, THUTEhE UM E BRI REARRIBUE & AR CYOE D LB 2 R
ZEDNIEON)GRET D X9 DGAC 1Txf LEGE LTz, FHEDRER, Madh LB Rl X
WD EFEY THDH :SP32, SP37, SP38, SP39, SP45, SP47, SP59, SP62, SP65, SP66. SP138.
SP169, SP177. SP208. SP226. SP241, SP242. SP249. SP252. SP271. SP305 K& TN SP332,
ZIVSFRRIBUEICBIR SN E DY EHS (T3S T D08 5 Z L EEL WD, R
7E 2 “provided the substance does not meet the criteria” > LS Z BN 5 Z L W@ THDH L&
2%, £, THHHEBRE JJDZYK@%EE IOWVWTHRIPLETH D EEZ D,

« SP223 : EHS JEWENN 7 T ATy DIEHEL F 220 E D0 KX

« SP276 : UN 3334 2 TF UN 3335 9: EHS 2 EH L RBHLEIND DD,

i H

12/5
(DGAC)

PR

o R R T 7L R =7 A0 X 9 RRIED B D S EWE O A ET D - OO E
SRR TH D, £1o. TH ORI IR ORAR, BEOBR, FHARNE., JEREEma s
IS SN TW D, MBS —RENCH ] ShTE 72 3He B ADREN S, 2009 4ELAREAER
e LTBRDMEH SND K212 o Tz, EEAMG THAIC LMD LT, MEINT
WRWDBOFET ANEAINTND Z ENBEE LD T 7oA L TV D, MilET
KEREETH Y . BIFE 250,000 ZHB 25 BF; 28 LTS R b O ST 5 05 i
P H ARIE R = U7 i3 S TRV, BF; 25 AT 5 1 Hge Ok K OV
RBUIRDE Y Ta%é
o HAFAEINTZIFERZIE (105kPa) TH D,
o TAE AR :M"ﬁ/)\%f% ., KOHLOTY 559 FETH S,
o MRHEHTIER ICB RS TH Y . IEEIE 7)1 1800 kPa TH 5,
. HEAZRIL 1.8 m @{%Tﬁ%ﬁ Mtz 956D THY ., FEPUIIT ANR LIZHAIC D
IR LT A %58 %ﬁﬂlﬁ”é%@%ﬁﬂﬂﬁﬂﬁi?ﬁiﬁéhfwéo
~V U LNEE %ﬁﬁ 55 RER (1x10-10cc/sec) # AT HHDTH D,
*”tlj%% I BRIZEIY 4T %zmz UN 1008 OFEIZFS & FIERE SN TN DN, K43 2.3 12
SHEEND Z EDORAIPIME bEEA SRR STV A, F2, ICAOTI BIEES NS
#% UN 1008 DFk AN A RE & 72 5 FETEN. 26 < DIIZEEAEN XSy 2.3 Dk & 72 zsbﬂ \m \
720, WZSEEIINEECH D & TREND, fERMENIER Jﬁ%b\ L BT X5y 23125
HEND DEICTEDNNEE & 72> TWAREN D . M 25 12“DANGEROUS GOODS IN
APPARATUS (UN 3363)"t> kU —% 45 Z & ﬁiFn?%%ﬁﬁﬁ%?“é~O@ji?£T%é &
B2, L, YeZEEE S CHE SRR E 301 (%, UN3363 13V &t LT
ﬁ@ﬂéf% LI NS 5 b ODORIHEAT 5 EHE LTI Y, UN 1008 ZEHA L=
TEATE RN, Ko T, WY i%f%atlj%%&:ﬁﬁo T UN 3363 % f C& 2 B ORHIHIE
zﬁ:f/ﬁﬁka“é EERRERT D, FRRERICIIMRHEROMBERER ORR B L 5D 5,

ERZSIN
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12/8 e & LTS | 2~ 3, ATHIRS O SN FEBRMSE A S 7 BB i 259~ % B e e
(Ao ) DA REENLI | et & R AKCEICTH 40 [/ ZER2ICRE LTz, “DANGEROUS GOODS IN
2%@%%%%?% APPARATUS (UN 3363)" I3l & U A KFBIRAE 301 1, Mi%EiE 54 M T X a4
FIEN S Wk oo [ | D RSER) & LT T E DA OAIRE L TBY | Xy 2.2 PIAAO AT AR EdE
R ORI B T & R0, BUSHEIE UN 3363 0 %) & Tt S mA A Lo b o THh D
M, BN SN fERY OFEEE RN 72 D 2 &b TR () S0 ShTunan,
L2cL, Gisisasidmmnt, AP, vESAE LD 80X ) IR T CO LRz iR 57
DI 7 THEHAEE LR D HEIZ ST HEEI N TWD, Lo T, Ykssc@EM 2
iz 7R EER A RO L BVIRET D,

@ @ G | @ | 6 |6 | 7 @) @ 9 | 1 | (1)

3xxx | Dangerous goods 9 1 3xx P07 PPxx
in heat pipe

HBHRFRIBUE 3xx Z2RD LBV IRET D,

“UN3XXX may include any class 2 gases, subject to the following conditions

(@) Gas quantity: 1.0 net kilos per heat pipe and a total net 15.0 kilos per shipment;

(b) Manufacturing: the heat pipe shall be manufactured in such a way as to prevent the pressure
receptacle from leakages of the working fluid under any circumstance;

(c) Testing: the heat pipe shall be leak proof tested during the manufacturing process and after the
final assembly;

(d) Packaging: even when the heat pipe is acting as the primary container, it shall be packed in outer
packagings constructed of suitable materials and adequate strength and design in relation to the
packaging capacity and its intended use.

The provisions of Chapter 5.2 do not apply to the transport of UN 3XXX”

BIRFRIHE PPxx IR D & B V25T %,

“For Division 2.3 gases, the transport is only allowed when the cylinder or receptacle is acting as
authorized primary container and marked as UN 3XXX Dangerous goods in heat pipe.”

USEIFE7ES
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12/10 SRR — U | SRR I I L7220 ERUE L QOB A%, i~ OB BERIBUE DT | FERR
(DGAC) VIESER FRIABMATT 5 2 LS HK D & LT, HUERIRIECIT L Y &2 TWEICHEA T 5 HE 2
ANTDHZEELTENDLTHD, T /VHRAI~OEALIFI G ESERILE 2D AT
% ICAO TI LK EHR A I B ERRE DM~ 2 HHE L TR Y | Wik 2 EGRY
DTSRI D224 EORUIHER TE 22\, fREHEPNIC TIREMERT 5 2 & 37 S
NTWARELE Y — R U v ICEERYRELZET T2 2 LIES Th s 525, R
EHEM A — F U > (UN3473~UN 3479) (ZiifH SN D HBIIAE 328 IXMANEEIRIEIC BT
% 1.2m O TRERICMT 2 HREEZER LT\ 5, EEHRWINEH TE 2FEDY A XD
PREVE T — R Y D, BN TOM A b E O BN EEMERT 5 Z &2 Bl S h
7~bDTHD, ICAOTI X, IECHEREZSIH L, BEFEM D — F Y v ICET VBRI OB
LV LB (% Tk, AR, SUE AR, IRERAER R ORIE 2R 23R LT
Do LLEDZ D, BREVEM Y — b U v DICHMESERRYIE 2 895 72 OUIEZ R D




LBVIRETD
« UN 3473, UN 3476, UN 3477, UN 3478 Jx Y UN 3479 |23 F S I D I falRpile (fal
WY A K Tofil) Z“E0"HHE2CAET D,

s BT MY —ITHEH S D FHRRIFLE 2B 5
“XXX Fuel cell cartridges transported separately from equipment that meet the applicable special
provisions of this Chapter and the requirements in Part8, Table 8-1 of the ICAO Technical
Instructions for the Safe Transport of Dangerous Goods by Air may be transported as excepted
quantities of dangerous goods. For fuel cell cartridges, the limits in 3.5.1.2 for inner and outer
packagings should be taken as the limiting quantity of fuel per fuel cell cartridge and per outer
packaging, respectively.”

« 3511 ZWETS
“3.5.1.1 Excepted quantities of dangerous goods of certain classes, etherthan including articles
specifically provided for in the Dangerous Goods List, meeting the provisions of this Chapter are
not subject to any other provisions of these Regulations except for; ...... 7
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12/11 UN 3089 ~® IBC /¥ | PG Il ®» METAL POWDER (UN 3089 : X%y 4.1) (Zi3/ 8w &> 7o /x N5 2735 IBCO8 | JiEH. IR
(K1) YXTA 22 NI S ST S8 PG I OZ U I IBCOB 438 S 41 TUN 5, IBCOB 1% 7 7 A /SHALIBC,
7vay OFE | mBC RO LF LT IBC BBOMRERDTOAR, L 0 ERIERT S OICEH
% IBCO6 1ZZ41 5 IBC BgaDfli 278D TUvLy, K- T, UN3089 PG Il (125 &b
RyF o7 A A NT 73 %&4IBC06”HHXIBCO8”IZHIET A S HHIZ PG HIZ B IRE S L
TWAIBIHEB2 M OBA" 2 HHET S Z & #RET 5,
12/12 UN 3316 D& &5k | CHEMICAL KIT 3% FIRST AID KIT (UN 3316) OZZ855#ki%, BRI E 251 ORI, | B EIED FER

(K1) W SN DGR DR GFERRIIESERESIND, L1L, 2L OFIMEHRY Y A b ORE
ERRAR G5 M) (THIED 2N O B2 SRR E D B 258 L Cuvieny, IS, [ R
~obEfEkRil (GF 7afill - 0) R OMSESERIN (55 Tb Ml : E0) OBLUEN B/ BfERY)
K O ES G HEDSERIZ 72 BN ERR SN DA R H, K> T, UN3316 D= |
U—% RO ERBY 2I1ZHET5Z L 2RET5

@) @ G| @ |6 |6 | 7 | (7 @ | © | 10| ay
3316 | CHEMICAL | 9 [ See | See | POl

KIT or FIRST SP251 | SP340

AIDKIT
3316 | CHEMICAL | 9 I See | See | P9OL

KIT or FIRST SP251 | SP340

AIDKIT
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12/19
(AEISG)

AV =ty NN\
Rk

fE U A MIIFIRD 2 DT o E=U L M) —RMFELTEY | Z6ITERGL4
M FOR SAUREIC K0 KRS D,

Class or

UN No Name and Description L
division

1942 | AMMONIUM NITRATE, with not more than 0.2% total combustible material, 51
including any organic substance, calculated as carbon to the exclusion of any other
added substance

0222 | AMMONIUM NITRATE with more than 0.2% combustible substances, including any 11D
organic substance calculated as carbon, to the exclusion of any other added substance

S A RN 2T DO b Y —2 XI5 EETH DI H IO ST, Wid IR Sz
SRR O D o~ ONLE DRI D IO RIS RIBIC TR S A B AHE T L L e
STLEI, LoT s ordkGikEd T OHECH 35 Z L 2RET D,

R

12124
(ICAO)

B 25 A
B RS

JEGEE & G L QDD RN B D EERR DB R an B 2 e/ NRIZ 95 723D 2.6.3.2.3.7 (2
BRI DNE A S LT3, BRIVEE O % 52 1 DR O E R K Ol FFES S HUE S
TRV, Ko T YBRMRE OB 2 AR T 2720 DR 2R ET D Z L 2T T 5,
F7-. 2.6.3.2.3.3 D Note Dit#kIE 2.6.323.7 DES: L FELTEY , /INEESITH LAIRIC
B3 BMat 2179 X 5 Eifd 5,

XFf

ERR

12/25
(ICAO)

ALY

ICAO Tl THREHEIZ L DEENEEIE SN TV DI H 200 b ST VRAIOMESERIAE
D5EH SNAER D B 5, IMEEHRBIEEADOKRFHIFREREZE (2006/45 K T8 29/INF.3)
ZIIAThh, [FZRIE ICAO TI I THREHE TORREN A RE/fERiy D —& 2 for+ 5 & 4t
2, ENDER E R EERYHLE DB HR R L 55 2 L 2R L TV 5, IREHKIC K Dl
EREEIE SN TV D ERIICET VRANZES < MESGRMRE 2 W& Tlael . £
DEOWEEITH L ORET D,

12126
(ICCA)

WNyHX A4 A B
F 73y Pe02 @
e

%5 39 B/NEBRIT CTHIBNAZR O 2380 2 8HE 41152 BERENT, LoT, Ry
FUTALARNT I a L PE02 DHUEICEEDSE, FREM THE O 2 L 2RI T A8t %
WEERGNUOMBI A & L CTHERT 5 Z L3 HIK D, P602(2)ITNERMRDOTF AN % 5
Uy PVEBIELTWDN, WIERIRIIN S LD T T ABIROE I IREEM THE 72505
Uy IR THZEE720 IUHTE 2RV OB HE SNTFFAIGHE (5L X
90%) ZREL FHILHZELLERD, LoT, WOBERERET D,

%1 P602QQ)ZRDLERBVKIET S :

“Combination packagings consisting of metal or plastics inner packagings individually packed with
absorbent material sufficient to absorb the contents and inert cushioning material in 1A1, 1A2, 1B1,
1B2, IN1, 1IN2, 1H1, 1H2, 1D, 1G, 4A, 4B, 4N, 4C1, 4C2, 4D, 4F, 4G or 4H2 outer packagings with
a maximum gross mass of 75 kg. Inner packagings shall not be filled to more than 90% of their
capacity. The closure of each inner packaging shall be physically held in place by any means capable
of preventing back-off or loosening of the closure by impact or vibration during transport. Inner
packagings shall not exceed 5 litres in capacity.

ARERIR
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An inner packaging may exceed 5 litres in capacity provided that

« Areceptacle inside the required inner packaging is used as a supplementary packaging according to
41152,

« The capacity of the supplementary packaging does not exceed 5 litres in capacity, and

« The supplementary packaging is not filled to more than 90% of its capacity.”

%2 411522 ROLEBVKET D :

“4.1.1.5.2. Use of supplementary packagings within an outer packaging (e.g. an intermediate

packaging or a receptacle inside a required inner packaging) additional to what is required by the

packing instructions is authorized provided all relevant requirements are met, including 4.1.1.3, and, if

appropriate, adequate cushioning is provided to protect against movement within the packaging. For

supplementary packagings that are used inside required inner packagings, volume or filling limits

otherwise applicable to the required inner packagings, shall be applicable to the supplementary

packagings. Therefore the maximum capacity of the required inner packaging may be exceeded to

accommodate the supplementary packaging and cushioning material.”

12127
(ICCA)

RFRIAE 335: D
BRECAT EIVE DFRIL

5540 [e/NEESIT, 7 VRO RSN HLE L7 UN 3077 12 S5 ResllE 335

O 2 FEARTZ T T e <IRIRIC L IER T 18R 21T o 7o, FHERITBAOHEMZE N H DK

FRIH 72 b 0D, %< OFFAZIIRHIRE 2 LIE 5 O Tld7e < D BfEy) Xk fahi

MHETCHRVE I REXTHELEDERTH-T-, TN bEREERED ., UN3077 KO

UN 3082 |Zjii S AV EERMIAE 2L T 5, IREOMEIIRO LB -

. HSESERR A o — R E6 (PN - 300 miI/600 g— 4R - 5,000 mlg) Z1ER%d %, (35.1.2)

« UN 3077 2 TVUN 3082 (2@ H %, (fal U A k 7b )

o T Y70 OUGHIHIBRESL % 1,000 # & 95, 1,000 fHE2 B2 555812F 2704
I 351 ICfE- /=R (200mmx200mm) %175, (35.5)

o T FTAOUGIEELAS 1,000 HEL T OHA IS, BIRERICE A LHT 5, (35.6)

. M ESERRYRE (de minimis) A AEUEZR 10 mlfg (NEE) KOY500mllg (M) &35,
(35.1.4)

B, FRMEGRYEEOWIENE Y TIERWE SNERAICIE, —EORBEM 2T

L CW D Tl - T, WNERZNOfERY) (UN3082) UAHED 10ml LLFOHOiF%

OB O RIS D & Ui BUE 2 FRIE 335 (21BN 5 = & 21885 5,

12/31
(COSTHA)

HFH 3 21 R

% 38 M/NEERITBW T, —EDSMAN T2 L T D1 7 A it Ofigik & H R o
RN 2 HENGE S, E7 /VHAIE 17 FISGETHRICEA S (26.3.2.3.7), [FH
EIBANESED—o L LTE LT, WD 1.2m 3% TR 2 2R LT 508, KD EHR
IR T FRRBRZ1T 5 & L IIE R OREIICIREE CH 5,) V) F o aEmIc ClEA S
DNy X TA A NT T2 a P03 TR (12 kg VA 1) DOFEUL T & o CH[E 2R m i E
= PERAT DO, RERER, 7 L— b, Sy MEARRBRET S
REOFEREBROTND, BLEDOZ &b, B & 12 kg L EOEHH A R a0 i H i
PRAABELEC B FRROE R EWH T 5 = L 2% T 5,

”
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12/33
(77 R)

TURDT T 4 A
VY —XE T o=
T T A —H
A—hU v YOH~T
Y hU—

HKT =T OFAEFIH Ui o difg b 2= 2 PEHBL LB 3 G Sl ¥ E Th 5.,
WEEHANE, KT =T AT AN EIRIREBICI SN D L2 b 2T 5 B A FED

{LEMORHEZFRIF L T 5, B EAWITH— 1Y » DI S U7 IRBE T H B SRR &
S EIRTIEEI NI — M) v UNBEKRT =T PHERENICEE S Elc kY

TR L =R ORENHIREIND Z & L7 s, b — BRI S bamidtEb A ha v

FILTHY ., TUoE=T 2RI L72RRETAd Ammine” & W 5 a4 Tl S b, 77
v AESIFSEET (INERIS) CTHi%ps im0k %2 30 LT & 2 ARDSERIED H B 2 & D3R
iz
o KAEBRBEAENE (77 209)

« KEDRINZ K DT EB=T T AORA GEAERITXS 4.3 - PG I E[RRE) 7vdb, 7
=T OREFDVEOKE IS LTESEAITRY | KEOKTIET =T DKICEET 5
T-OREDT E=T HADRET N
o FERTIIT UE=T O L

mﬁiﬁ X0 T =T BT DR E AT DERMO 7 T AFFE L2V, [REED

etk 29 5 falfd) & L C ACETALDEHYDE AMMNONIA (UN1841 « 7 5 2 9) T 5

NnNo, 7o8=T 2RI UIAALEHZE Db ORI ND Z EITEOR, 262U LT

H—=F U v PRI DDA — R v OMNBRDE VAT ARNEESIND Z ERZDH D, —
NU D, BB RS RE SIS BN EICERE SN D Z LD, gk LW EEHEICEE S
SRGESNTWD, U EDZ EnD RO LBV FT-m b —ZET 52 L A2REL

@ @ @|l@ | 6|6 T @) 6 | O | 1) | 1)

3xxx | CARTRIDGE 9 xxx | 1kg | EO | P0O03
FOR AMMONIA
DISPENSERS
(heat-activated)
or AMMONIA
DISPENSER
(heat-activated)
33 HITIROKFFHIHE ZIBINT 5

XXX This entry applies to ammonia dispensers containing anhydrous ammonia absorbed in a
solid material, for which ammonia generation is activated by an increase in temperature.

The substance absorbing the anhydrous ammonia must be contained in high-strength cartridges made
of metal or a composite material, which shall meet the following requirements:

(@) The cartridges and their means of closure shall be hermetically sealed and shall be able to
contain the generated ammonia;

(b) Each cartridge shall be able to withstand pressure equal to twice the pressure generated at
55° C, with deformation no greater than 0.1%;

(©) Each cartridge shall be able to withstand pressure of 20 bar without leakage; and

(d) Each cartridge shall be fitted with a device that allows for gas evacuation once pressure

exceeds 20 bar without violent rupture, explosion or projection.

iy
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When carried in an ammonia dispenser, the cartridges shall be connected to the dispenser in such a
way that the assembly is guaranteed to have the same strength as a single cartridge.

The properties of mechanical strength mentioned in this special provision shall be tested using a
prototype of a cartridge and/or dispenser filled to nominal capacity, by increasing the temperature until
the specified pressures are reached.

The test results shall be documented, shall be traceable and shall be communicated to the relevant
authorities upon request.”

12/34
(IATA)

o
e

B~ DR
Y

FAER 0D

o}

WIRTRIT 7 T A L, 2 ROV T WNT XS5 5.2, 6.2 KON 4.1 D H CSUSHEE LIS O fERRI)I

BWHENTWD, —F, 7723, 4, 8 KON WNTKSY 41 I SN DMK T 55

IR EICRET 2 HEIX R < . WiIIBSREREEA L2neB 2 ohb, L, i

) A Rzl L2 & Z ABFROW) IR ERNEI D ¥ THNTEY  RELZHNTH

5o WIZEND YT H N BRI IR AR OMEREEIC OB SN D DT, RNy F

AVARNT IV a ANCREEREIEENHE SN WIS TS TH D, Tz, b EHICAS

MR A RIS D 2 EICEMRH D 0ETH D, Ko T, fER Y A R DIROW) TG

|23 S D B Al 5 L3812, 2,013 12T I A Ak 2 L2 WS OHE

ZEINT 5 Z L BRET D,

UN 3090 LITHIUM METAL BATTERIES (Class 9)

UN 3091 LITHIUM METAL BATTERIES CONTAINED IN EQUIPMMENT or LITHIUM
METAL BATTERIES PACKED WITH EQUIPMENT (Class 9)

UN 3268 AIR BAG INFLATOR or AIR BAG MODULES, or SEAT-BELT PRETENSIONERS
Class 9

UN 3292 (BATTEguEs, CONTAINING SODIUM, or CELLS CONTAINING SODIUM (Class 4.1)

UN 3356 OXYGEN GENERATOR, CHEMICAL (Class 5.1)

UN 3480 LITHIUM ION BATTERIES (Class 9)

UN 3481 LITHIUM ION BATTERIES CONTAINED IN EQUIPMMENT or LITHIUM ION
BATTERIES PACKED WITH EQUIPMENT (Class 9)

12/35
(COSTHA)

UN 0503 (X747 1.4G)
MY UN 3268 (75
A 9) OIERSLL D
[BEhE LR
(Safety devices for
vehicles) | ~DZEH

UN 3268 (AIR BAG INFLATORS, 0f ... : 7 52 9) FELIM. 2% 0BARN KK Z Bk
T DO TEIR & Ol Bl 5 R ESCTE 2 RET D7D Ry F 7 — R&H
BT HAkESE, BEEER TIIZ < ORI AAB I TV D, b DORRIEEIT
7T A9 DEEHTZ LTINS D TH-ThH, EDOM4AANE UN3268 D= h U —%|ZH|
DMTHZ ENHRZRV, Ko T, UN3268 & O UN 0503 D IERN4 % “SAFETY DEVICES
FOR VEHICLES”IZIET % & 362, RSB OB 2 RERIFRE & O Glossary H o> FL:HE
ZIET D Z L ARET D,

”
=

{EIED FHHR

12/36
(COSTHA)

AR S0
A DS R O%
sk

BRI Z WG SBTRRE CRSHTE A S Ui S b 4 AL, B 2 Wb S iz TR &
IEZEDFHENRKE S BipoTRY AR E H A L DORIOF I X 0 BEENOIETIHIKIEI
NS 72D, 1o ZIE, 1.75kg @ Methane (X453 2.1) % JEifE LCT50 U v h/LOREFT Tl
LT DEAITIERIRN OIS 5,000 kPa & 72543, g L7 REEClans 3 2 5812132 D
JENFRKELL T TH D, F£o, FHEEROEGEIZ RO 720 Arsine (X453 2.3) 1,2009 )+
fi LT 22V » MVORGII IV THERET D855 ORENIETIE 1,400 kPa & 72 5703, i S

NEIPEE S
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FORETIIBRBNENIRZELL T CTh D, Lo T, BERICAE SE-REETHX SN
HADEEEM 2T WVHANCHET D2 HLERH Y . RERET D :

WG A 22212 ICEHT D,
e G Y) A MCRO 6 2 B Y —ABINT 5,

(6)) @ @@ |G| 6 | 7| @] O 9 | (10 | (A1)

3XXX | GASADSORBEDONTO | 21 974 | 0 | EO | P2vY
POROUS SOLOD, Y7
FLAMMABLE, N.O.S.

3YYY | GASADSORBEDONTO | 22 274 | 0 | E0 | P2vY
POROUS SOLOD, N.OS. XYZ

3AAA | GASADSORBEDONTO | 23 974 | 0 | EO | P2vY
POROUS SOLOD TOXIC,
NOS. XYZ

3BBB | GASADSORBEDONTO | 23 | 21 974 | 0 | EO | P2vY
POROUS SOLOD, TOXIC, Y7
FLAMMABLE, N.O.S.

3CCC | GASADSORBEDONTO | 23 | 8 074 | 0 | EO | P2YY
POROUS SOLOD, TOXIC, X7
CORROSIVE, N.OSS.

3DDD | GASADSORBEDONTO | 23 | 51 974 | 0 | EO | P2vY
POROUS SOLOD, TOXIC, Y7
OXDIZING, CORROSIVE, 8
N.OS.

o FERRE XYZ #RE L, Uit b U —ITEWVaE TE DB A DEMEEZRET 5,
c RO XRUITA VA NT I g PYY BRET D,
« RERAESNCOWTHE L 6211 12 P2YY I+ A HIE A BT 5,

12/43
(JlH)

FEAfEEF43CTH — %
VIAVANT T
a »OERY

%40 MUNEBESICKEKAR—Z 72 v 7 BRI+ 5 R 41T 7~
(2011/37), FISCETIE, X I A VA NI 7 v a VEFICHET D EABSOER E . BEE
OATHIR ZIE R T 2R 5T oo & 2 A, BITHIR OIER I SOW TSRS b iv7e o
72t DD, AR OIERIZHOWTOREIT RSNz, Lo T, AiElSAICTHERIN:
BREZBE LTI AR 43C B 2T 5, HBEROMEIRO LB TH S,
« WOBEDBRE ., FiE OWRIRERMICET SN TWD BT o 7 BIEOET I THh7u
o X7 OREEIZBRET B RIEN D D X 27 B a5 & BIF BB L 2 B R

HDGE

o M BREEURGEN O EMEDE) E A2 R IHME EOE RN B D55

o SERRMEIZIES S F vy BIEEEICEIT DR (4.3B) MAUIEEnimGE
o XU BEHORIENMELRGAIITROFIREZEET S

« BUEMEH L TWA ¥ > 7 OUEIC L300 R RE, 2, JEH OB o2& HAE)

”
iy
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o BN W2 NSO (st OdoE 2 A b, dod TR
o ZUUBBEOIT G OALEZETIZE S WEORE S | FEEE~OEMEHEIC
£%)
o XU B0 FIF AT O BAICIEAS][I0EE O THIM 2 5% T 5,

12/44 ki{%kﬁ :UN 1%14 THKERONFE, BERMIOWTIIER S D, ETOMKEI NNy X T, VA NT IV a | HWEH WSEIETEe=S
(KA ) DEEROBHAE | poo3 25 2 & NS TH AP TH Y . BHT, SRR ETT v h 74— A
(ZRRTE SV AR T K e 2 FMEEREHTIIN T 5 2 L @Y TH D 05 Th 5, £z, Y
LK DT AL o H—m N DK ER%Z UN 1044 (25083 & D55, 15K E/IZ UN 1044
\ZHIE SN, Rl S oML B2 @35 2 EBREERS AN 5, ZOREIX
6 H 13 HICHifie =415 RID/ADR/ADN ARG THEISNL TETHY . /INEESITXL
ZOFHERZFRT D RO EFT D,
12/45 B A—=T 4 —7 | 5538 FIR U0 BV NERRICK LA L CORWERO =7 ¢ —f7 7 v I —Zlff | AERR
(K1) 25 g 5%?};5@ T BRSO BT DIRE AT - 72, RIS SINIA, Hix B R
~ FHIRAE LT, FEOLNTEEROZ LML THLOTHY, TNOHEREEZEDO L, RO L
BOHT b =% ET 52 & HRET D,
(€) @ QO |@|EG | 6 || ] @ | O]
3xxx | [AIRTICLES, CONTAINING 2.2 - - 3XX 0 EO | P0O03 - - -
SMALL GAS RECEPTACLES with
non-flammable gas, intended to
function as confetti-shooters]
[CONFETTTI-SHOOTERS, ariticle
containing small pressure receptacles
with non-flammable gas]
FERIEE 3XX & LCTY 7 v 1 —2 Db OOMREE: & BLHI O RSN 2 e & 95,
12/48 TANA BUE, 7 ANRA MIKRO 2FEOWTIMNCIESND L LD, T EED FR
(IDGCA) UN 2590 WHITE ASBESTOS (chrysotile, actinolite, anthophyllite, tremolite) : PG 111

UN 2212 BLUE ASBESTOS (crocidelite) or BROWN ASBESTOS (amotite, mysorlite) : PG Il
FENFONZ WHO KOV ILO & & TeERSSRE N DRI TSN TV A IHRIC L 5 & 7 AR ME
Chrisotile & amphibole ® 2 fEIZ/3EE 415 EBUE SNV TV 5, BUTHRITIE, LVERTHE
Oy TRt B E PR B 7 amphibole (actinolite, anthophyllite, tremolite) 73 & ¥ f&@ i D 4K W
UN2590 & LGRS Z L&D, Lo T, TARA MDY MY —Z2RO LBV ER
THEMT, 292 ICBET ABEERT ) Z LA RET b,

@ @ G| @G| 6|7 FT)| (8 9 | 10 | (11
2212 | AMPHIBOLE 9 1 168 | 1kg | E2 | PO02 | PP37 | T3 | TP33
ASBESTOS
(amostie, tremolite, 214 IBCO8 BBi
actinolite,
anthophyllite,
crocidelite)
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2590 | CHRYSOTILE or 9 I | 168 | 5kg | E1 P002 | PP37 | T1 | TP33

E:;EESOLITE 1BCO8 B2,
B4
12/49 HCBOCHEMEL RO | 55 40 [N B 21 C H CARUSTEWE R O BRI A O/ 7 0 —F v — bOBIERED | 3k 2SN
(ICCA) ARBRADIOTAD | gatasiibnsz, BEOWN, BHCET VRN A ST 5 Bk e BHIEIRE
ﬁggéﬁ**** B ST & OO OB R A5 WERAE Sh¥, KALRORAICHED L&D
7 —F v — NUERERET S = L Lot ARKIHER S COLGEZT. B
B ORISR R O HEBIE L OS7 0 —F % — FOWEEIRET 2 b DO Th 5,
12/50 HORISEWE D55 | B COSEE (SRS) OSHICE L FENR I T s, BEETAERNOHHE /) ~—0 | W AERIR
(DGAC) HH 0¥, SRS DIEFE M SEMRINTZEE L LT ARBETlae L2 AU 7 s & L72BifEO SR

EEZIEGA. BEATH2RNOHLE ) ~—% HOKSEWEIET S Z L3R TH
%, RFERYRE / ~—I21Z UN1086 (Vinyl chloride) . UN 1301 (Vinyl acetate). UN 1303
(vinylidene chloride) % UN 3073 (Vinlypyridenes) 23217 55728, ZH 5 D4 ICIE
“Stabilized” & /R SN TR Y | ZELETICITERE TE N2 L 705, 3.1.26 X 1154.154
AFONT Glossary (213 T2 E(k] OFEKOVERDBEINTEY , WEEHICK 5 HELH
ESNTWD, 7 VRN SRS IXRFIZREMFEAR - LT VWE EHESNTEY,
EHATHWEIL SRS IS T, R (300J)g) M OVH CABMRIEE (75°C) A3HIE
UL LTRSS TWD, 3.1.2.6 L T54.154 TR SR D EAIC XV fER72X
JEETRTWEIZOWTORRNEAHE LS D THY . SRS LTNOP Axtg & L= b DTk
RNZ LA TH D, L, [FABIXLRELT RGeS A I DWW T OABIE S
NTEY, BEEORNILH 52 PMMOEBMEEZH L TRV EIZ DUV T OFEEEIZ DN T
WFBEENFAE L2\, T2 & 20X, EEIC LA IEED 3000g 2451 LRl 2 8E N FE L T
W5, LNLEEIGIZE D IAET D HDITEADILRTH AEIFAE LR, 2D K5 28R
DfEltEE £ 9T REDNETH 5, Lo TUNEERITH LIROFHEIZOW TG 21T
2 KO ERET 5,
- HETHWE A SRS IZHHE?
« SRS ORRER LTI Y ? HAIZ L D HORBASISZ R Z TWEIZOWTORBRGE 2
o fERRMEDMENZ ED, FEITICK D02 ik NI K D% 2
o fhDSERRIEDN 72V A D Proper Shipping Name ? /)8Rl 2
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12/6
(1)

VF o LE/LD T6
R

55 38 MR BIT T Y F v LEICE] & 2 SUEENEERRER 38.3 3R &z, Bk 38.3 12
HE 7z T6 #ABRIT Impact 38 & Crush 5RBRIZ/> 1T S, Impact sBRIZFEE TH - T
ZDOELEN 20 mm LLED® /U, £z Crush IRERITZ LA OB/ VICEH SN D Z b L
%, FEAIZT, PEITETOMER /UK L Impact iz £l & ThHH EIREL
723, 2 < DR & FRERSEHE O R FEM: 23 FE i S AL72 72 9O B 20 mm A O 'L
(1% Crush SRER AW+ 5 2 L3 Eig Sz, PEIEE 39 [MIE&A1C Impact 5Bk o5 %
4 20mm 7225 18 mm IZEE T DR AT o728, INEER HIREILIFRIZIER /222
170 KO ERE ST, EAL 14-17 mm, 18 mm J Of 33-34 mm O EFED [ /LZ-o0n
T Impact 7% & Crush 38k 4 32hi L 72 /5 5, /INEO M WISk 2 FEh RN A 5
H OO, FEIE L ORERHEE LU Impact 58RO Z2eMERHlilciE Lz i chsr b
PR CE 7=, 18 mm HE R VT E R r—2 0 72/ LT D Z E ML NEERKICE
59, Crush 385k TId0E Y TIEZRV, BEAE 18 mm OB /MTIE L R T ST
BY, Zv T by IRy aFEIEMEHEINTNS18650"E Ebhivbd L Z DX A
TThDH, LD &6 Impact BROE YA XA EL 18 mm LA EIZET 52 L%
R"ET D,

WH (KX
)

BRIR

12/23
(HA)

TR % o 7 —
DFHIER A,

INEEEORE 39 FIEEGICTIHEMIT v R —0FH = b —E{ERT I 5%
NEHINZ, ARRIT, AEEAICIRE LZREZ IS, FEaToa Ay MERUEH
SN KFI Db e BN a Ay N EEBEO FHEHESNZHOTH D, BIERERENS DK
7R RIE, IECHEEIC S X ERAEHERABE L 2 & KON ER 0O H
FHIRLIZZ L TH D, ST v /U =D R X —HE (10~50Wh/L) 1TET /L
HRIO@EH %25 % ) F o L8E# (150~600 Wh/L) } O¥NEEH (60~100 Wh/L) <o,
RO %52 1 72 R (146~390 Wh/L) D= p )L —E & it LT I/
<, WU IR B AT LIk o TRAICHET A Z ENHkA L EX S, F
7oy AMEREEASBROFE R D b RICHRSE PSR AE LT-5GA Th - T h a7k
WIS 2N ERHERTE 5, B, 77V ANLIRE SN = v FVIRFEF v /30 X
—ZOWTUIZE DREEN T VA U Bk LIS B Sk Th Yy, Ko U —IC
EEDRNT & L LT, ZOMRKERET RIS BRET H2EMEOMEITROBEY TH
D,
PSN : ASYMMETRIC CAPACITOR (with an energy storage capacity greater than 0.3 Wh)
Class : 9

Pl : P0OO3

RERI A

e 2O R —ZT R LF—FEN 0.3Wh 2B R D IERTFRF ¥ 3 Z—ICHHT %,
TRNFX—FE0IWh LA FDF v /v X —13 Z OO %2515 720,

Xy




o RTOF ¥ /XU F = TIROBEMZG T S 727 e
HaEh, L OREE AT Z L ;
Xy RV —NDIENREE > AT LZ R E S AEThH L
XY N UH LRV F—FENFRINTNDZ L K

o SEBEMCEES T B EMIER L CWAEEIZIE 95 kPa ORJEZERBRIZEHK LIZD
DThbHZ L,

o ERRINZEEY LR WEMRR 2 T 5 v 30 X — I3 OBE 2w L7220,

o fERWNCEEY T B BT EWNET D TRV —FEN 20Wh LLFOF v /80 2 —|3,
HEAMETO 1.2 m % TR AT 255 IO EZ#E A Le,

o BRI N T D BRI E N 5 =R L X —REN 20Wh 22 5% v /30 % —I%
TEEICHAAEN TV DG ZERE . ABRIOMOBEZEHS 5,

o fERITEEY T D EMIR AN T AREEITHAAENTNDF ¥ N F—Th->THY
FEAEE D3 T AR B OEEY M 1R T & 2 A CRE R IMERE I S T D
LA OBREEZ#EHA LRV, FY¥ /3 X —2 NS 5 KB CBRELEEE /T 5
EE I FIEAE 7213 MTTHRET 5 Z L3k B,

- vl -

12129 U7 A - P03 | E kS 12kg DL ECHREAR S — 2 v TR TS Y T MERICEM S DSy ¥ v oA v L E GO | EIED EERR
(PRBA K Y Ot ARG UL a s PIO3R)@QDEHNERTH Y | EA IR E /AR I L7z T
RECHARGE) ORECLEA T S 72T AUT R BN E R SN D FTREME D B D, Lo T, B2k
HT=OMDWIEERET D,
“(a) Strong outer packagings, or i protective enclosures (e.g., # fully enclosed or wooden
slatted crates); or”
12/37 BEROKIED T | 5539 [ K O 40 IS ASMTICBIR S NIz T v T4 A LU —F 0 7 N —T Tk | HH USEETAES

(PRBA K} A%MKﬁﬁfé% ZEOE, BELEY T U LAEMOEEDOIREEZRET 5, EOMEITKRDO LB TH
RECHARGE) | MUFBLERTV S | 0,
i;i4/xb77 « UN3090. UN3091, UN 3480 J%Tr UN 3481 |Z5i 3 2 Hasapb a4 L. gy Fr
LEME EHE L OEETEEROEBYHEETS ;

[SPYYY (Bt TdERAIEEE N SUINER) 272 5 MO X EEZGT 5
KO RE) fERARFEN, KEDOBAIIEEOBENNH DBIEIRERH L) T
IA TV R OERNENC ) F 7 28R LV K OERIT NSy X T A A NT T
> POXX I LPOXX (ZHE > THRERITIA L 72T T2 6720, BV R OEHL IR g5 ~IY
WMEIDRNT, FEOREErE, IR, AL Bk, L ONEYOTREOE T, B
KEEEIZOWTHEZITORT IR B, MEEITo 7%, kI a7 R E
Rk K E G & 2 T AREME A HERR T 2 Y E A TS A nuiE e B2y, BRavEZEl
. K 37K & O Damaged/Defective Lithium ion Batteries” X[, “Damaged/Defective
Lithium Metal-Batteries”. |
o« HROFUTALUARNT I a3 POXX KON LPIXX Z B0 %, PIxx 1% P903 (ZHLE &
U727 UN 528 2 OV UN g LIS ol 72 754 (12 kg LA B Coi[El 72— v 72 H 9 558
MR S,) OERZRD D HDOTHY . LPIXX 1L Pxx D4 #R% 50A, 50B, 50N, 50H,




- Gl -

50C, 50D, 50F M TN50G IZiEE#az . 12kg Z LA EOEMORET 2 EAZHIFRLIZH D
T&)éo

12/38
(PRBA % O}
RECHARGE)

BEFEY F 7 LNFEHLIC
1 D B R R
ERORy X7 A
VANT I a v

5 39 [l R OV 40 RIS A HIICBf SNT= T v F X2 A DT —X 0 T I N—TF TOHim %
BEO L, BEYF U AR OEROREE A AIERT 5, EOMEIIRO LB TH
B

« RO EFBH UN 3090, UN 3091, UN 3480 J O UN 3481 (T 4 2 Kl Eit 4B nd 5,

[SPxxx U F 7 LB/LKEOVEMOEIL N YA 70O Tho T, HANH

TE SNTMMOHEIZHED T SN AL A ITIROBEICIED 2T U7 e,

(1) BEEEBMEIL S AT MZhE> TR &7z U T 7 LB
(@) 2kg LLF OB A KLOVER CGEEICHAA TN TO D ENICHb 5 ) o X

A 7 DOFEM & LTERA > R DEAIO I - ARk & Tk 9 554

T > TROFKM 27T OB A O A 252 1 720,

+ P903b It -2 gm Dl

- gt =y Y720 O U F U AEMOEME £ 333 kg AN & AL
THMEEH Y AT AOHEA o=y N Y4720 OFEMOAFHERE BEA3[10]
YN

- B LY ~ D F R “LITHIUM BATTERIES FOR DISPOSAL” X |Z “LITHIUM
BATTERIES FOR RECYCLING”

(b) EFC@ITHEV MR ST HEE I L o Tl & o T & ik S s eV K
UM CEEISHAAEN TV D NENZHH 5 THh-> T, PIO3DOIZHES T
AEEE, BEE Y72 OFEMOEWREEN[10] L F T U F U LEMOIE
R Y 333 kg 2B 277, 2.9.4 ZFR< MLOBUEICHE A L Tk S 55681213
M ~“LITHIUM BATTERIES FOR DISPOSAL” XZ“LITHIUM BATTERIES FOR
RECYCLING” & #F~d %,

(©) EFE@XIIO)DREIHEDLTITHEE SN DHLEAITIE 294 2R 2 TOMOBE
IZREDRITIUEZR S 720, Ma%E T PI03(@)IZHE > THaLEE L ik ~“LITHIUM
BATTERIES FOR DISPOSAL” X |Z“LITHIUM BATTERIES FOR RECYCLING” & #
R LT HUER B0,

(2) BEFEB BN > AT M- CTEIR SN2 U F U LAE LSO Y F 0 LAEMTH -
THESUIKIER WA, 294 2R 2 TOMOBEIIHED R ITIUZ R B,
Y R%EE ML P903(@) IZ 1 > THEE L. #@ ik ~“LITHIUM BATTERIES FOR
DISPOSAL” XIZ“LITHIUM BATTERIES FOR RECYCLING” & < L2 AT 7 672
v, |

XA A RNT 73 P903a KT PI03b BT 5, P903a iE P03 IZHE

72 UN B M O KIS B 30 kg & 9% UN BELIS O FffE 222525 (12 kg LA Tl

E7er—2 v 70T 5EMOLGEIIRKRERFIREL) OfFHZEDLOTH

V. P903b iX ADR DEMAFLIZ LT D TH 5,

.

RIHTHER

12/39

U v AR

AIEIE AT F 7 LEMO KRR EM 2 BINT 518% (2011/41) ORFI»MThiT-,

IR




- 91l -

(PRBA O}
RECHARGE)

T 5 RAEZ (LP)
NRyF T4 AR
VARV

RO, #WHEE 12kg YA LTl 7r—3 0 7 a4 5 KNG EZ S L v NE Tk
T HEEITIE UN B8 256 S5 400 kg O EHIBRITEH ShanWERfR snr-, L
ML, WEE 12kg DLEOKEMTH > THIEER 77— v 72/ L TR0 H
D, KMEEROBENLETH D, Lo T, KUKBOF RN TA VA NT I a9
LP903 #4259 %, LP903 | aR5/k Il OVEREZ{} 24729 50A., 50B, 50N, 50H. 50C,
50D. 50F & (X50G D A RO TS,

A 5 T VBIRILGETICET 5 £ OfMOIER

R

RENE

SIS

R S

T7 VR 67 ED
ik

Koy aryrTolEs L TH—UROREILZ %I TH Y, ADR LK RID ZEDlE FiE
EHANCIZZFOENRER SN TWS, ko T, EFAHBANI Y —IHRICET 2 HrEifs
6.7.2218 ZHET H Z L HIERT D, BHOMBEIIKRDO LB TH D,
o B 2D 3T OFRERTR K& OIS R OGRS G OB 8 2 HIfR 3 2 7= d P —
WAERBREST 5 Z ENHEkD,
o =TIy =V LRI OMEIC K VRS, REIX Y = L DZENE TE- TR S
AN
o —IURIZEE 10cm LLEO IR,
T0%LL E &35,
« WOBMDOTDOBOMERETE S ;
. XN ERORSKEE)
o =T DO—F B —HF~D N D)
. kT O OBEFE L L

BIREE L, £OMEBITS 7 ¥ = VIR O

=t

Wy

12/3
(ECMA)

A& a5/
*“(ﬁXﬁwﬁ)
v ¥ UN2037) X
OB KVEH A EEH
T HPRELE Y —
Vo licEAEns
TR ERER DAY
BEROLZ0D0
6.2.4 HiDAEH

6.2.4.2 =7 > —/L (UN1950) | HH & 42 iR aklik OAREER O SEhil SV CHUE L
TWDH, NI AR (UN2037) K OBIKPERRAE AT A % Nk U7 BREFEHL A — R U
v (UN 3478) ~OEFRBROBE AR LM HHE L TWheny, Lo T, /INET AR
AR OB KA T A BN LT BREVE D — R U > DI bR TIENEATE 5
9. 6241126242 LREROENABINT D2 L Z2RET D,

=t

NBIEEE =S

12/9
(AAA)

ET YN ST 3
ST B M OV
RIS

AU (UN1202) 554 REICIGHI U 7= 350 2 S 00 FiBlElE 363 Ot A
B L OV 6 HICHE S NI IEIC iﬁméﬂﬁw DANGEROUS GOODS IN
MACHINARY or DANGEROUS GOODS IN APPARATUS (UN 3363+ 7 5 % 9) (ZifH &4
ZHRBIBE 301 1%, D EGRYBLEIZHES < &L EOEBRY) %2 TGN L 7= BMoE S 21T
UN 3363 |FJif SNV EHEL TS, Lo T, HY U U BELEICIH L /- 2EE )M E
AN BBV ZEE STV AEAIZITWT o ) — LA CETRIEE 2> T
wéoﬁéwﬁﬁmQ#MH\aﬁﬁ_m%ént B L 25 TIRRWEERIC R E 0 780T

et




- L1l -

72, ABNEICEE SN EBIC B RFIE 363 AT RETH DL LEX D, Lo TH
BIBUE 363 2 IRD L1 E&ETE& ZEERRET D,

%1

“363 This entry applies to dangerous goods above the quantity specified in column (7a) of the
dangerous goods list of Chapter 3.2 in means of containment (other than wvehicules-or means of
containment defined in Part 6 of these Regulations subject to special provision 301) integral to
equipment or machinery (e.g. generators, compressors, heating units, etc.) as part of their original
design type. They shall meet the following requirements:

(©) The machinery or equipment shall be permanently fixed to the vehicle or loaded in an

orientation to prevent inadvertent leakage of dangerous goods and secured by means capable of
restraining the machinery or equipment to prevent any movement during carriage which would
change the orientation or cause it to be damaged.”
ik, #2:
“363 This entry applies to dangerous goods above the quantity specified in column (7a) of the
dangerous goods list of Chapter 3.2 in means of containment (other than vehicles transported by
sea or by air or means of containment defined in Part 6 of these Regulations subject to special
provision 301) integral to equipment or machinery (e.g. generators, compressors, heating units, etc.)
as part of their original design type. They shall meet the following requirements:

(c) The machinery or equipment shall be permanently fixed to the vehicle or loaded in an
orientation to prevent inadvertent leakage of dangerous goods and secured by means capable of
restraining the machinery or equipment to prevent any movement during carriage which would
change the orientation or cause it to be damaged.”

12/32
(lH)

TV T T — K,
FRFEOFLRDLIE

AIEEEIZIBWN T, 790, FREOHE OB ZHY Br< 72O Offde EOUOERE O
BIOMTOIV, ACEX, AIRIESE CORFE OSSN TFE LN a A FEFED Lk,
%kmﬁmé%ﬁﬁé%®f&é D ESERINETRE DY A R e T RETIE RN ED
BRANS A AOEFIIAREBITITIRY AWl & & Lz, Fiz, EfECHETHZ &
NEEL <. FARMEE A MRE %%%t SRNWE T BEZEND, TR OFEROT
WA 2L RIREIZOWTE R RESNEY | CHRETHZ &L Ui, RO
WKDOERBY THD,

. DEERYFR U ORERE %2 100 mm, FFE Y #ROREAK S 2mm
. ESERYFR | U ORAKE 100 mm
o REAEMFRT . UOKRMKE 100mm (=7 X 250 mm) . #ED BRO IR X
2mm ([F] 5 mm)
o RHIEFFOR A XIEE L, RirSn7z e ok
o fEBRPET UL L I ORARE 100 mm, %25 5 mm ONZENZEARK X 2 mm OFATHE,
ZOMIZONWTIIREIR SN & B0 Ok
« TN — K (I TRATERL)  —UORKE 250 mm, #x2>5 12.5 mm OALE I IR
5mm OFATHR, 7 T A LT ORIKE S 25 mm, FOMIZ OV TR S

=




oL BY OIK

- BIRWEET « UORARE 250 mm OEZATE, 2O oW IR Sz b
B O

« IBC ROKRMEGRHBEER (S5 EHFBO—LOEMKE 100 mm, fEEEREE
R LFORMESE S 12mm, ZOMIZHOWTIRMR Sz L3550 DK

« P650 ~DFIR : — U DEAEE 50 mm

o < AFRIEE SR 1 250 mm x 300 mm DT, BE Y BROBIRK S 2 mm, BIESCTE S
25mm, TOMIZOWTIIRRIRShZ & B OFIR

o BEIP AT EEFIR 1 250 mm x 150 mm OE ., KAESCTE S 25 mm, FOfhic
DWTIIERMIR SN LB Y DRI

BATHMIZ 2016 £ 12 ] 31 HE TL %,

12/40
(1SO)

ISO #ZEH#ED S| H —
6.2.2 ffi

ISO BEER L ST 2 E B IROWELIRET 5,

o VU U F—ROMIEENFEIC T A HEYE 1SO 10961:2010: “Gas cylinders — Cylinder bundles
— Design, manufacture, testing and inspection” % 5| ffl L 72 HlE & #7218 AT %, (6.2.2.1.6)

o VU H—RAOFITRENEHTITEAT S, (6.2.2.10)

c SIS TV D VD U F=ROV VT OMEOBEATECBd S 1EHE 1SO 11114-1:1997 %
I1SO 11114:2012: “Gas cylinders Compatibility of cylinder and valve materials with gas contents
— Part 1: Metallic materials”|ZE #2125, (4.1.6.1.2, 6222, 6.2.2.7.4(p). 6.2.2.9.2() &
&mz«w

- 81l -

12/52
(1S0)

ISO HEHEDE AT

HHE —6.2.2 i

AIRIESAIZEBN T, Fﬁ*“«@%ﬂ&%@@@ﬁ%@ﬁ%%K%#é@%ﬁﬁbﬂt
(2012/25), miflal%: T@@ﬁ#ﬁ%%ﬁ@ﬁ\ﬁﬁ@%ﬁﬁﬁ# BT 5T VHHY
TSRS 6.2 EWIERAIRET D & L b, FFESIRICH > TET AHANCHE S

JENRZNRD 1SO FEHE B DI E 2 ET 5 = &%%ﬁﬁéogﬁﬁﬂ%@%gi&
DEBYTHD,

o FEUEDGE X FREMENSBUE SRR 2 B &5,

o RESEHIES IOV THE LTSS, IIIEENMER T 2B T HIRIEE RN & &
INTZ 2 HFERNS D 6 F/E & T 5,

-ﬁ%@ﬁ%momfﬁﬁbtﬁﬁw%é BATHIR L 4 FEf & T %,

« INEEENVETHDL EAE LSS, BTz LvEnED L5 ENTE
%P

o BUTHEEYENTEE L QU WHTERED I SATHIRIERR T 720,

-mﬁﬁ_%of%LéntFﬁ*“%%%ﬁ%ﬁmT%éa@ﬁm%ﬁw D iAte,
« FRNCHUE S 7= S AU R 2 R0 5,

12/53

(F1Y)

5.5.3 HiDLIE

EMORH BRI S B EEMET AOFER BT 2 8ED 5563 fik L TET VM
A 17 [EISGTIHCEA S, RIBUEN., WA & [F— BN S -k
ZUUH L 7= Wik = > b OB HIRGERY 2N L= Fn s i Sh s
ZEERIFEIOREEI VLN TH D0, ENENOHEITITE O ERIMEICEE SV TlE

=

=t

EIED _FERIR




BoT . RBELAZFIEEZ LTW5A, £7-. “cooled or conditioned CTUS" DX = HIELLEZH <
IR E 7o TS, LoT, ZNOLEMAZHMICT H7-DDWIEEITH I & 28R T 5,

- 61l -

B 6 A EIE~DE LT — X AHYED) DRI
XERE RE BENE H5 - R
12/47 AT — 2 R AR B TRERY Y 2 M- 72— BRI AT LAOFEANZOWTREEZIT 72 | HE ZEZEN
(FE[E]) (40/INF.13), RID/ADR/ADN &Rl Cl, faliiiinns Bt w2 55 <Uake 3~ 5 MiE
WAlIE > AT LOBADATFEMEIZ DV T O 2T 5 (EE R’ E S, IEERIT.
RID/ADR/ADN I [AIVESEER 2 CONEFEDOHERRIRIL K OGP E L B2 31T B RO v~
AT AOEMREERZ BT HEORZEZMER LI b 00, B0 EORBMZE S IIAMC
B9 2 aHI L SHiH et 5/ EBESOEERIHAZ B2 TR Y | BIRER G~
HLOTHDEDERIRENT, BMNEETIIEC o Ea—F = AT LEEAL TN D
%< DRHEIZE ST — XM AT AOFMZEGET 5 2 LI LRER N EEZ TV D
N, AL a—F— AT LAOEAN LY MBI O S5 OBIRER . 8T R OES
Rekplit— B R OfEYRZESGED T OICNREDR H D O E 5 R TH 5, FEEIL, /b
ZESITR LEHE INF13 ORGTEITH Z L2 EET D L &b, INEESOE RIVEMT
ThiuE, MOBMRE L W10 5 5% OXENTHT-RIREEITH> OB 0 Th D,
12/55 JEBRIIIERUIC AN | A4 4 A L0 fEBRpUI O SIS K 2RISR X OB 17— £ 1C X DR AR 2RI /= h
(IATA) E 5; %ﬁ;‘gf’?g; g E; SWTHAFZ BT 2 TETH D, BIE, fEBRPIAEEE ORI EE I ERmiig 417 5
e = ZEMHERDIDOBFETH Y, T3 — v X BT HRTTOREREIC TIEE S v, RERHH O
e/ — R CORTM OB INA TETH D, F L TGRS RIEE 41 B/ NEESICHE S
NHFETH 5,
T ERSE IR & O
XERE RE BEAR 5 - R
12/54 FenlBiE 172 BIKSERME 2 A3 2 BT E N BT 2 FRI BUE SPL72 13 falktt: 7 ~v, 77 1 — ROALFS fikfor s
(IATA) K O E A~ DB HERIC OV THE L TV D, Lo, IBEHRICBE 2 e T

TNAHAIOZNEEES L TRV, Ko T, SPI2 #RD LBV KIET D Z & EHIRET 5,
“172 Where a radioactive material with-has a subsidiary risk shaH:
(@) Packages shall be labelled with subsidiary risk labels corresponding to each subsidiary risk
exhibited by the material; corresponding placards shall be affixed to transport units in accordance
with the relevant provisions of 5.3.1;

b b aHocated to-packinggroupst-Ho

(b) The dangerous goods transport document shall indicate the subsidiary class or division and,




where assigned the packing group as required by 5.4.1.4.1(d) and (e)
[(c) The proper shipping name described on the dangerous goods transport document and as marked
on the package shall be supplemented with the name of the constituents which most

predomlnantlv contrlbute to_this (these) sub5|d|arv rlsk(s) and shaII be enclosed in parenthe5|s]

- 0¢l -

4.1.9.1.5.
12/58 PORTE R D% 22l | AT, o8 JR 03 el L 72 2012 4R IAEATS-R-1 & B0 AUT=E 7 VBRI 17 RTHRECE | e ETED FER
(FBR) BIZBTT O IABA BL| v 5, ABIERIT, FRIROT= 0 IABA B2 S 82 K LIE b0 TH Y (i
Al & R [l NS AR S 7 INF25/A.L O Addd.2) . fiE FOISERMIE STl
ED S BIERTAREFROATH D,
- Chapter 1.1 (1.1.1.6(b)) : T Clfint T X 5 FHERIMGIREY 7 5 UF6 24035,
« Chapter 1.2 : “Management system” D EFEDEA
- Chapter 1.5 (1.5.1.5.1) : 3 RS MiaEY)~iEH S A HUE
« Chapter 5.4 : E7 /VHRANZELD AX S TWORWEWIE S Ok SCEIZES 45 TS-R-1 3
7 7' 7 584, 585 } X586 DHHK\
o 8 [EHEE T VBLHINC X 2 Ml Rl 0O HEEREISEC O Fn
XEES FRE %%WE ; 5 - fER
1217 ELEE 7 VRIS O | B AIZEV T, ICAO DGP I, #MZEHink o5 ST I3BUTHANC S < Bk L D By | # J—k
(A1 2) A HEZIRY AR A 0T L _ﬁeﬁﬁzﬂm\ 2: A6, X4 145 (UNO00L2. UN 0014

S OVUN 0055) (287 (i &4 5 0 BfalBlE %2 ICAO THIZHLD A2 LIZAEL

e OWMENRH T (INFLO), MLZEHE I, D EfERMIC &/ BfalRaRm I Z falk

W T Va5 2 ERER STV S —J5, RIDIADR/ADN Tl &fGm falei Z

OV ETT A Z L EBER L TE O, 20X ) RIEIF ST — RSBV CRIEE 5

TEZFZ LD L, FMEALOREBICHDIRLEZ ST E0D, 20X RIRE

HLZ hE 7‘@%%93(%* Hi72 71513 ICAO DGP 728X 45 1.4S (ZiH S D 8 7- 7/ b Befali

MEOEBNIEETHZLETHY, NEERIZXL DGP IZEEERT L2 EGET 5, L

L. DGP BNAETE WG AITIEE 34 BIOROWIEELT Y L O#ET S,

- WA SN D EE AT L= 3.4.1 ) dii)i2“5.2 for articles of Division 1.4, compatibility group S”
BT 5,

o PIZERS I O S B b BB R A BLUE LT- 3.4.8 12 1.4S O® T S
RWEERET D,

o MUZEEREIACI ICAO TI 5 3.4 TITHUE ST fEM) 7 ~ VTN 2 D BefG R Fem s b
BETHDHEIATITHET S,




- 1l -

HE9 T VHAEEDOT AR

XERE = BRENE SR 5% - R
12/42 RESEATRFHOUE | 55 39 [A1 R O 40 [V E B A RELEOBUEIC BT 2 REREAIEHR A RE Lz, AR | BIED FEAR
(e[ — Aol RIHALETORFHERZZIEO [ TF VHRHBRED - DO EAIEEHE 4.1 KIE %
BETIHLOTHD, 2B, FESAICTEE SNZREARSOBEIR~Of IO\ T
DEFHITTVHAIZOLDICHETNE TH D EE X, AERITITED TV, et
ROMEIIRDO LB TH D,
JFRY
o PLHTRATM 2R CEMR Lo < BUE L, A TR A2 HfkIC T 5,
o PUITRATE K O E DGR RT DR S 7= 3 OB IS0 ST 5,
o Pligg5tET— FRICH @2 b o L4565, W28 Tl v B LWEEDOSAHEY )
o PLIZfERRME, BB EAROEE 2 R A B2 b D &5,
o PHIRSERRI) OIS D B WE D RAT 2 D TH D,
Pl Ok
o Pl OMEFRIT, /INRRERIE P (7 LB 6.1, 6.2 X TN 6.3 IZHUE S =gl ONZ[H] 6.1,
6.2, 6.3, 65 XX 6.6 ITHEINTWRNES ., IBC Fasid IBC ([F 65 ITHE SN
R, EEIIILP (766 ICHESNI-AE) THELI LD LT,
« V2L 2RNTERE. FP. POXXDOPI 2T 22 L 255,
« POXX 2N TE RWGAICIEE Y 7 AF S THED Pl AT 5,
Pl DA

B 10 GHS ICRI4 AR

XERS =& BEAR RIIIN 5 - fER
12/46 N.5 5Bk TDG KN GHS /NEE & OIS AIZBUW TR ERHIFIT 5 LK A E O] el | 386 e it
(77 A) N5 [T 2T — 2 OIENEFE SN2 LD, 7T 0 AERNICTHEM L2 N5 &

BRI B9 5 RS OF IR AR T2 b DO TH 5, BRT — X TR & 7% T w e
MR HFHE GREH A X, R, U7 AgH o5&, WEEA I ONTKOFERE & O pH)
WZOWTRHMliZAT - 7ok R, NS BRICIROWNE 2 K SE7-E21TH 2 L #ERT 5,
< 100ml 2=H)v7 T A3 K25 ml O N afiHT 5,

o B A X2 10g E L, REHEAKOEEEISIZL: 2 3UT1:4 75,

< (X BFEAE TH - TR EDOKIRIZ LV B OFREAT 2WEOEAIE 40°CoMHEIRMIZ TR
B =i 5,

. MBS OSAIITHE K AT 5,

o BRSBTS ER LB TR S ORI A FA D A IR ME SR A
a5,




- ¢l -

TNBITINZ FELTEH ZADKEMEZ OV THRET BT O & 5 BRET 5,

12/56 KIFAO3E BRI | TDG KO GHS /NEBEORIHIEEIZIB T, KBTS N2 WNERIEEZ AT 29 | HE EIED EAE
(R, KRR SROBEIREATS | B 5 RS & GHS BT AL IR ARBEOTIMTONI, /N ERRICE
U+ %) PR ONER T B REE R A E O . GHS 5 0# 2.1.3 0 NOTE ZiE L, B U — X 6 OfERIC

ESEKFEHORENOENSNTIGE ThHo THHRY ) — X2 TRUT 1 7 OfER &7
ST-WE R NREWTIEREZR L TV L TeOEEDLETH L FOFLRZ BT 52 &

EIRET D,

*kk




14 2.2 £ 4 NEEERMALIEMRINERSEINE

1 28, Z0nE, @8k OHERS

W

1.1 WK OB P
=M FRk245 6 H 25 H~7T H 4 H
LAr o EERN A (Palais des Nations, ¥ = % —7)

1.2 ZINE%

121 [E K OEBEEE

(1) ZBEE: 7AEyFo A—RATUT AR IT, SAX— TITUN HFH, T
EH, 747K, 79 A, FAY A% V7, BR, 704, /vy =— iEH, n»
STLVET TV, AL ATz —T v AL A REKROCKE (W 22 2 EH)

Q) ATV —NR—F:FV, L—v=7, AaA"FTEKOF T

(3) [ELEEERS K B[RS © OTIF, EU, IAEA TV ICAO
FEE T EIBHERE - AEISG, AHS, AISE, CEFIC, CGA, CLEPA, Cosmetics Europe, COSTHA,
DGAC. DGTA, EBRA, ECMA, EIGA, EMPAC, FCHEA, FEA, FIATA, IATA, ICCA. ICCR,
ICDM, ICIBCA, ICPP, IDGCA, IFALPA, IME, IPPIC, ISO, ITOC, KFIl, PRBA, RECHARGE,
RPMASA. SAAMI % T WNTI

122  OPRENDLOBIMNE BFNE - 745 1E)

A S (3B BaFgET)

e N (EERATR G BFZTET)

KRIFEHEFR (B IT¥R)

B T (B T¥ES)

ERIED (AAREFEREWHS)

HEmESE (EEERYRETEMNFNEESREZES - HRBERTHS)
HETH (FET-1E BT =)
PRBA #* /38— L L TCHf

B (B TER)

1.3 FREDOEAR
5 41 G O T E#EE(ST/SG/AC.10/C.3/81 & UF 81/Add. 1)1, HiBR#% 25 fF S #u7= Informal
Documents # 4 HIEALEICEDDH 2 L 2AR L THRIRENTZ,

1.4 FREhE R
AAlEE OF ERBERITH T D Mahs B &R UN24-2-3 OfiF % - s B~ L7,
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2 KRHEE K OB S I

2.1

2.2

2.3

2.4

2.5

KEFAIZEE T DR RILZ OFEM 72 23 K EEH WIG TiThi, IMEET S DS (INF.67)
DINEERICTEERESINT, TOFEHEEROMEIRO LB THD,

Xy v 7RO R

AR U — X 8(b)ANE F v v 7RBRICEAT 2 ROR D T OMOF v v 7EABRIZET 5
ARBR A E O MBS O OfRPIE AR L2 IME 82 (12/1) (2250 Tik, fBiv==27
NVEISEIICHT AR ERIFAESNLZ OO, RBREEORIEIZETSH 11 KO 12§D
WERITHICHRMNALETH L L LTHIE/HRE MY, 77V AERRIERREIT 2 &
Lo,

BREZHATLOIBENOOLWEDA Y Y —=1 7Bk
By iR L — 2 ET D72 DITHERE S 23R T vE ) B BB R I E 1 (Adiabatic
calorimetry) #B4h9 2R~ == 7 /L 20.3.3.3 DLIER (HARKD ICCA : 12/22) 1R D

LBVAEEINT,

“20.3.3.3 Thermal stability may be estimated using a suitable calorimetric technique such as
differential scanning calorimetry or adiabatic calorimetry. Exothermic decomposition energy may
be estimated using a suitable calorimetric technique such as differential scanning calorimetry. In
using...”

T 7 H v N T =T IS JEKDSEED T2 8 O B RO R R
PSR A DFRER T AT BT 2 Kk EHR S (12/30 & OV INF.49) . #EHREZE (12/51) K OH
A (INF42) ZHICHFAfThh, BRI RO LB EEI N
4 #+ % US Flash Composition Test & L TEE#~ = = 7 /LIZBMNT %,
HSL D TIP 7 A FORETHY . EHH0RBREGEIRT 2 2 L3k D,
HSL (2R L TIdHIE 2 6ms ICAE T 5,
US Flash Composition Test [Zat& A1 # & K 3H & LHERE T E TEY &+ 5,
kGl T HFEHE, EARBICEEDTREBOKIE (2 T7HMET) 25 77 5835,
RIS E DO/ARIT 63mm & L, BRIV RURETZ &k L% 3kg &1 5,

R—=BTNETA VA NT T gy
BT AVANT T ar TI-TR2HEEBEEHSIC X4y 1] OXE%1EBINT 25 AEISG f£R
(12/13) BNEE NI,

IRIEIE B K ONE DZ 71T K Dk

RIS B (UN0331) R OVEME E (UN0332) % ¥ > 7 Tk 258 05405 8(d)
FRBR O F i EAE & HIBR D AEISG 2% (12/14) (2 oW Tk, Ma% B 13 UN 3373 (FEfE T
VEZULAZIAY gy K55l ORZHEHINALDTHDLZ ENERIN, TOF
ZHMEIZT D TPR2 WIERNEE ST,
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2.6

2.7

2.8

2.9

2.10

2.11

2.12

T o E=0U LT~ )LY g »—KRIELE 309

UN 3375 ~DESIZRY L 8(d)akBk o FEf e ONE 4 TT7KGRIC B3 5 B A HIBR 3 5 FEhl#
i 309 OSIEZR (AEISG : 12/15) (X, M= b U —~OFY 21T 8(d)ilBRIT LB 22
ENHERSNTH OO, 8(@). 8(b)& TN 8(c)ikld EhE il N EETTHERBBMETHDH Z &
PHER S 4L, £ DB XM T 2 FRIBIE 309 DBIERNGE Sz,

UN 3375 i IBC &4

PRI HE SN A e B2 ZE o b UN 3375 [ZHE S 7= P099 & T IBC99 % P116
JOVIBCL100 IZZEH 95 AEISG 2% (12/16) 22\ Tik, P099 IZfx, #i vy v 71 v
AKNZ 73y P505 ZERL T4 2 & 3ic, IBC BB TOMUAERDDLZLELT
IBCO2 %M+ 25Z LERAREIT,

fHlE T & =7 L —IBC H#s

il 7 =72 (UN0222: X%y 1.1D) @ IBC FEiC L Ak a 80, YT bV
—\ZH TRy X T A A NT 72 a2 IBCL00 W ONTIBHE B3 KO B9 ZHET 5
AEISG 8% (12/17) 122\ TIL, IBCI00 ZHlET 2 Z LITARBRESNTZb DD, wEHR IBC
OEFAHIBRCIHEF L Bt = NOMBEAREEZBET RETHD LOEMIH Y |
BIIHLEIC DWW TEFRIE & SNKEISEICTRIAPMMTOILDS Z & Lol

ElE 7 > &= L — KR E 306
IR T v E=r A0 L, By ) —X 1 DAETH D Z EEHMEICT 572012
Frpl & 306 D IEZR (12/18) BNAEE I,

R T > &= LD

REGHEN 02%%2 B2V b DO ThH-> TBEEZFTIMMET V=7 LI
UN0222 M+ 52L& L. EXMAITHSERRIZED D, T, FralEfEz2Ek T 5
AEISG 2% (12/20) 22\ Tik, H#WEIZIT UN 0222 i S b B a2 HE Lz Hiiz7e
B BEEAMER S, Yy P —ICHET D Z ENAE SN,

RyX A ANT 273 a2 P16, P131 K18 P137

RyX U J A ANT 723 P116, P131 LONPI37T OREEZ L oD A+ 44
% (12/141) 2o\ T, HEOWEICMHHTE 2 FEN R B O FICBEICHE S LT
LI EMbAEEINRNoT,

KIEH OGN ORI SN D IBRIEE G T 2WEKREY

GHS #1513 2.1.3 ® NOTE #1E L, B> U — X 6 OfE RIS & KO SHN D
A SNTEHETHo THRBRT Y — X 2 OFEENR T 4 7 & 7o T-WE K NEA I
BREMEZAE L TCVWDLEZOEENLETH D FORRBICET HIRE (12/56) MAHaf S, A/l
[6] GHS hEERICTHEf SN WERDHY Th D L ARSI,
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2.13

2.14

2.15

2.16

6(c)# R

AEB R SRR OHE DO EHEME 2 BT 572010, SR ET T 74 7 —HR—
NEOY = v MKRROFFMIEEZE T~ & & LI kERE (12/57) 1220 TiE, B [E
OBFMZENCHIATHEILHEU TH DL EDOBERNREINGEIN R o712,

RA Y THEESN TS BAM ORBrEZ TEM = b o tbo— 2 &GOSR L1554
TE R 2 [EEH R~ = = 7 VIR Ad L3, GHS i Ic TEMA=trELre—R(C
B9 % Bk 2 B 72 I BUET 5 ICCARR (12/28) DMFMIThIL, KD LBV AE ST,

GHS |[Z8B VBRI OWTHE LEEERXLETH S,

LSOOI EH E LTBAM ORBR Gk &S TEEZ WS,

BB B2 RAT 25 61%, EERR~ =2 7 VOB OFHiIC i 1 13w H L

BRNE I THET D,

ARFND—E L~ X0 LIREOME A EAL LT25E . £ OIREWITKERE & A

72 SNHUBALIBIE DO FHITITE e,

BIMRIE S 2 4RI GHS /INEBRICAHICHET 2 EXREEEZITH) TETH Y. TDG

INEEEROWH 2 FROEEHEICH L0 UODAREORFHEEZED L RETH 5,

e 7 =7 LDk

e T > E =7 A (UN 02222 X OF UN 1942) O IER 4 o R & A Bt HIEICE T
DRk & — 7 D FIEITHE—T D AEISG 124 (12/19) T2\ TlE, UN 0222 OFtiR iz &bt
TUN1942 OFLk#IET 5 Z ENARE S,

LA AEE
AIR BAG INFLATORS % (UN 0503 }2 Y UN 3268) D IER./m4 % SAFETY DEVICES FOR
VEHICLES {Z81E¥ % COSTHA #2428 (12/35) (oW Tk, BEICfabii ) 2 MoHES T
WA DL AR & DX AT 572D RO LB M4 2 ET 5 &I, Glossary &
S AZBNT S EREEINT,
UN 0503 : SAFETY DEVICES, PYROTECHNIC
UN 3268 : SAFETY DEVICES, electrically initiated

3 fakm ) A b HEMROEGOE

3.1

RS —T 4 — 7 T v I — O EEE S K OB E

KEMZEHEHL W RWSR=FT 4 —H7 Z v W —IZHEHAT 2 HEEESZENT S R A
VS (12/45) IZHOWTIE, YHEBMICOBEHT 2/ EDO T b —ZERT D 3
NHDLBRORBEENDHDONEBTHY . L0 ARy FY —ThHR—F & TlEA
WINEDERNRENTZZ LD, %, N4 Y OFMEN UN3L64 (ARTICLES,
PRESSURIZED PNEUMATIC or HYDRAULIC) # il T 27 2 EEZ M T2 L L7z o
7=,
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3.2

3.3

3.4

3.5

3.6

3.7

P AR 23 0 B T R I L E

INEB DO EZZ T, BEAEME (EHS) ORHEEMEDE D AW SIED &
HWTHDHEEBEZONDFRIBIEZIER L7z DGAC 2% (12/4) 2o\ TIL, #4454 7T
DIEEINZ O W TFHMB 21T 5 . FERIBEZ HE M2 5. FERIBE ZHIBRT 25 OXG A E
ZHNDN, WTHUIZ L THEIZHRFNLETH DL & LKW 2 FMICHRFEZITI>I 2L e

-7,

HA P - AR HH

UN 3363 ( DANGEROUS GOODS IN MACHINERY or DANGEROUS GOODS IN
APPARATUS : 7 7 2 9) Z WM #if Haw i H C & 2 5 ORBIE 2 B9 % DGAC &
% (12/5) 122\ TlE, BEATAZEATHZENDRG23CHETRETHDL EOEA
WRENTZ—F., ERYPBHETHI PO XFTIER VDT, £, BEICH
FROIIZ DN TR 21T 9 O Tlix7e < UN 3363 O FIZ W T L 0 AR 21T 9 &%
TR DHEOHEMLH Y | 414, DGAC ORENBIMRE & LIt Akl 52 & Ll oTz,

b — XA FIZE A ST ERY)

fERP N E AN ST BB (B — ~o3q ) OEBE B &K OFRIRE ZRET 5
A ARG (1218) IZHOWTIEL, KV FEMZR M (BaL LCORNE) 2HETRETH
LR, 7T A QBT AHZEIEAREY TIIRWM LD H Y, T EA
EEEDO L, WEISEIZASNA, COFEMENRTRBREITO L Lo,

MESERYBLE IS REVEM Y — b U v & Ok

BREFEM S — N v POmERICHMEARMHELEATKS X 51275 DGAC %
(12/10) IZ2WTIE, M ~OWELRYBE OB OV TEENMRE 2179 Y& Th
%, MEERYBLEILICAO OEZIKIZLIZLOTHY | TTILICAO LH#ET & Th
HEOBRDRINIEHDOD, AT RETHL L OBMBIERANRINRNST2Z &0
SRERITAESNT, S4B MEICIE L DGAC REDHF 26T 52 & Loz,

UN 3316 O #5556k
UN 3316 (CHEMICALKIT or FIRSTAIDKIT) = b U —Z RaZE 200 U 2 1244
L RAVERE (12/112) BETOMRE EOIEE & HRIcEIR SN,

MELRYBLEE 2— FOFEY

FREREIC X DEENEE L SN TV D ERWICE T VAN LS < EE R HLE % i H
TRETERVWE L7 ICAO #2% (12/25) OfEtdTboiz, MELRYBIEILE TV E
HI & ICAO BLAIDHEA 2K D= DIV Ao I=b D TH Y | ICAO DFEHEZ f ik L T
SN BRI 2 I E STV 208, 7 VBANT ICAO HANCHE S L7 kg
K DHEDEIHELZR L T RWEOMBRIRICERNE LD L ERoTD,
HEOHMHZ N LB OEEEZKD Z ERLETHDL EDORFBNRH Y, NEESRITICAO
Zxt LIREHEIC K DMk 2 251 LT 5 fERY) O HIMr O FLE L 217V 2 Ofs R 2 i
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3.8

3.9

3.10

3.11

3.12

3.13

THEOEFETH LT, REBEDO L, LWEIZISUMELRYHEEO LELEITY 2
L7,

TUEZT T A AR —NET V=T T4 AR —H A — Y v

KT VE=T OFAEZEFIE U7 B oo ol 28 Rk H B R 25 (25 5 2 87 72 7 [EE
T B+ 57 5 0 2R (12/33) 12OV T, BAEOHEMENL XFHT 5N H
STb OO, HEET AL VFEMAFERBLETHL OB, ZhHEREY
EROLE, 77 AOHMENRBISEITNERRREITI) 2L Ehhole, B, KIED
BRFHZBE L, S REE SR SN ORE L BERO B, BRI E2 &4 295125
FTOHIRNOS =2 U —DREZRAH T XE TIE RV L DIEfNH -T2,

Wit~ D IS 2R DO E Y

fERRY U A R B W) fERI T S D BEREREZ HIFRT 5 IATA #2258 (12/34) (220
TIE, BERSERIIBZROMERERBREZ R T 27 DICLETH Y EHRM U A MIHESRT
WL EFa—F =T L R —ThHHrEDERBHSTZbDOD, %< OHEMENRIRNE
RRRBRICETARBFIEI RNy X ITA VARG Vv a VZHESNTEB Y ERY Y 2 MK
ET HMETRNWZ ENORBROIF LRI LI, NEAESIT. IATA DRFIZH L., #2
BNETOYMMERY % I N—LTmbDIZRoTWaED, £72, ZALIZEHA I TS
Ny X TAUANT I v a VCEGSMERERROFMEPBE STV L8 L7z BTk
BT RE LTS K OEHE LT,

ERIC 35 S VT2 A DSy BEFEE K OV 2

ERIC WA S TRRE Tt S D T A DEEE %2 € 7 VBBNCBE T 5 COSTHA $2
£ (12/36) IZOoWTIE, Hlep=r ) —OEANFRAIZFFTE 200, FEDILTF4
THATERY Y A MCHESNTWDHH A% NOS = [ Y — (2 Tlakd 2 Z & Ix B At
JEDORMBEE N L LR R ) Z L ICERNLOTEARNNEOBRENEHEND —F., &
BRIMEA B L7Tco s N — &R TEB D ZRMEIIIMERWEDERbH o7, METOR
R, INHEREZEZED L, COSTHA BREISEITH T RIBEEITHI 2L v oiz,

T AN K

WHO, ILO EDEBEHESCKEOREEICEDET AR b= M) — (EX M4, #
AENAET AR FOFEEY) #2H 4% IDGCA 122 (12/48) NET OMFE FOBEE & It
WCERIR ST,

UN3089 ~D IBC RNy F T AL AT 7 gy OFY
UN 3089 (METAL POWDER, FLAMMABLE : X453 4.1) PG Il ([Zi#H &4 5 IBC /Xy ¥

TALANT v areBB T 5 R4 VHEE (12/111) HERE T,

RoXoTA VA RNT 7 ay P602
WIENICHBI RS EEH Lo 6 ONERG O RR RIS &5 ICCA £ (12/26)
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3.14

3.15

3.16

3.17

WZOWTIE, BAVEOEMENORNTL2ERBN ST b DD, MBIARENERE LS
ANITHEICERH L TEBY, NEARFZPTHASRICUGHT 52 L LR 0Latrnm b+ 5
Bebdd LDEMIH T, i, AMFEORFHL P602 D EAFD#EHIZIR - 726 O Tl
<. RO AR R L FEBIZUMEO KB O E, thoXyx o 74 A NT 7T a
YOBEPITONWTHEMRHANRMETH D E DRI H Tz, Zivbx%T, /NEASIE. ICCA
WZxt L, BARE & ik o LIRS AT - RIBRE 21T KO EFH L,

KR E 335 D B OBREEA EWE DR

UN 3077 &% T* UN 3082 (ENVIRONMENTALLY HAZOURDOUS SUBSTANCE, SOLID /& O
LIQUID, N.O.S.) (Ziili 9~ % ¥ 7= e B fa R BLE 2 1ERL T 5 ICCA 1% (12/27) 1221 T
E. B EOFMAZED O M ELRY I E OERITEA OB 2 EHEIC T 57210 Th
DERIEZRET RXRETHLLEOERD /RIS, REFRITRERE L ORI LR
BIE 335 WERNRAIAE SN, ZHCHEE L, /NEESIL, BREAEWE (EHS) Ol
PREGEZRETLEROLEEEL, TAVIOEMFL a—F 4 x—X— LT H#lEH
DHEBELKROBEHICOWTHRIZITH L & LT,

kT — N, B, MBS 5 EHS D BB 5 B iF o g

PERFICH T D EHS D Bliik OIEFT o Y GHS-EHS ZE¥EDH Al ~D IR Y A L b
A

BERED U R 7 % = 2 U2 BUTHLAI ORI K OV 2 iE k&2 R Lz ECOEERD
Bz RT3 720 oHAT Ao IE

AREETHAAE SN/ E 335 IER

AR LA BT & HtkIc BT 2%

REAMEME 25 AT D ER S

it ] 355 7 = s A D B T BRAN 2 B9 % ICAO (12/24) K% TF COSTHA (12/31) #2
FIZONWTIE, BRI LN ZII L CTREEZITO) Z L TR TH D L OF AR
END—J, EBRICEE SN DB ZIGH L TF FRRBR 21T 72 0 E % 0B g 2 #ERR
T5HZ EIFHRRWA, EMCEHIHABROFESIIAAETH Y EZD L ONEEETH
HEDRRENS T, o, BHICHEINTWS “capable of” @ HFEOMRNMETH
D EDEMGH o7, MO RBIERITIAEEIN T, COSTHA KT ICAO 2»FEMRHE & H
R ATV, ABUNEICIS UHie R E2 2179 2 & o,

B CUNEE K G B e o780 7 a—F ¥ — F OBIE
AiE &G OF#EE R ZZ TRHE SN 8B EaEDE K GBI O nE 7 v —F
v — FOWIERZE (ICCA : 12/49) NER 7=,

TH K2

HEGNT W27 T v b7 4 — DR E SRR AERPE D 4 LA k&8 UN 1044
(FIRE EXTINGUISHERS) (23 fl 9~ 5 e B/ 2 BIN9 5 KA V% (12/44) 2oV T,
UN 1044 2N H SN DB KREDOERLOEHZ L VEMICHET 20BN D D & OFRHEN
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HY . FAYOEMEPRRBIZEITHTCRIBREITI L Lol

3.18 A CKIGMEME D4
HAENT L0 B E I AT 5 WE O fERMEFAGIZ B9 5 DGAC #& % (12/50) (22 T,
HOMISHEDE OGS EEBEAKIGSEITELBOLDOTHY T TEZLHILENRD D LD
o, MEPEAMNCER I SAVWEILREMLIRETH XIS TR, BAKISEY
BOHERELEET Z2LET RV EDER#IH T, IhbEZT, S%ERE L
AATWVRLERICIS U ERE T 5 5% DGAC fRENH LT,

3.19 fEMRMIFRIE & A 2 BEFEA % Dk
el ikt 4+ 5 EERZ (PACKAGING WASTE) DOWfkIcBE+ 57 7 2%
(INF19) OREI T, REEIL, FEO DO ERWEE N FET DR & BEFE
IHEY YA 2 VOB TRET D25 E50BMHEZRET L2600 THY . FFIIKHEICEET
DEFRRITZ T2 QI LABREM P03 ZEHTH E LTS, Bt T, B4
DOEOREMZEN D | AREXERINIAN O O [T H 0 il o> Hidg L2 13 R4k O R IEAFE L T
WRWEDIRRR B 72, Fo, X T 258 ICIXREEEEOEANEETH 5, BE
FED T2 O & FFIHO 729 Ok 224 FARE TV “WASTE” & O 4 X8R5 R
HMAIOMEAEZZT 52 L LR 0EY TIEARWVWESEDRRHNH - 7228, ARRFTECEICL
DIZTIERNZ LD, 77 AOEMENRRBISEICERRER LTI L EoT,

4 FBEIAT A

41 U F 7 AELD T6 HER
[Ed R 38.3 ICHLE Sz Te ARBR DT FHIZ B L. Impact ABR O3 4 X & B 20 mm
Pl bEnsn 18 mm Ll EIC&IET B HEEE (12/6) 12 oW TiE, EARR SN TIENY T
HOHEOREIXRAEZSERITIELEERD EOBERS, A XOEF XL 2NN EIC
FHELRZOWOTIE WD EEOFENRBERNRINTZD, FIROFR, ERRREN
72 (A7 8: 45 5),

4.2 FEXFRX v XU —OFHHRER L4

IHEXIRF ¥ X F =D MU —EAERT D BHARRRE (12/23) OF»Thivic,
SOT T, FEFEMFENS, B L X v N0 X —ORES, ERAROHR %, A8 20Wh
EEAEOMAREEE LS T AR, RBRONEME, MAOEHE, = v FVRFEF v U H—O
IR WVEFICOWTERBNTTOI, BARDOFIHR N E 2 ORI 223 217 5 &4k
2. TSRS RA KM L7-%IER (INF.64) ZHfi L7-, MWERITL L OHEMENS
DXFEHBELOD, FARLETHYBRHNTI2HMALETHDL LOERbRENT D
END, BEOEHICELY, REIEAICERLRWEREP IS L ot

43 BEFEINDXIHEELZV FULEBLKOE!
TUF A MMEERENREINEEIND VIHEELEZTF v AEBOERmEIZET 5
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4.4

4.5

4.6

4.7

PRBA & O RECHARGE ? [ #2 %2 (12/37 . OV 12/38) DMFI M TN =R AEICIETE H T,
B R A2 EZE O . PRBA TN RECHARGE L Y REISHITH - RIERM™ Thnb 2 L &
o7,

RyF o T A4 A NT 733 P03 OB
UF U LEMICETSNDE Ny F T A A T 7 a2 PI03(2)(a) D E & (LT 5
WIE%E (PRBA/RECHARGE : 12/29) 2NE T OfFtE EOIEE & LIRS 7=,

KIUBRINRN T TA VA NT T g
UF o AEMICETT S KRS EMSA2BMT 5 PRBA &Y RECHARGE o d:[A#%
(12/39) BEIRENT=, B, RAERUWHTEX2EBEMOEIZILIDOATH D,

TR L — R
IEBESIE, ICAO #2% (INF50) ([2H-S%x, M 2 FFMic=Rx v F—IFEE % 1 OfE
Wy 7 n—=7 (53%E) & L CEFERIZEY 2 9 TREtEIC SOWTRET 21T Y Z L ICAE L,

UF o LEMICET 5 ICAO DkEFIH

ICAO FH#% /" L V. ICAO DGP N RiBIKIE 188 ICAET 25 U T 7 AEMIZ LY 08 &
IS C—E O (Vs HEAEMAT 52 L2 RE L L od (INF5SL) 23T
W, MEESIIZONEE 7 — bl ZHICEL, #REY . =7 VB0 %2517
RWEMIZZ T A9 TANNVORMFAERT D T LITRELEZRS 2 L ERVGFE LI RN E
DFEFNH - 72,

5 EFNVHAIKETICET 22 0t oR%E

51

52

53

INRITT AR X (UN 2037) ROBIKMET 22 G 6T 28EVEM T — ) v PICEHA S b
TR B O A

INRLTT AR o R OYRELE M — R U » DICHIRKBRBONERBR L2 EATE 5
Z&LT5H ECMA 2% (12/3) I2oW T, BAEOHEMENRIFF Lz 0D, FEROH
ENBEHSNDIZT Y — WL CNUT AR ROERDRDENZ &R, =T
— T ZE DR TR AT O B/INUR L NI A A2 FHE L IRETRBREZITILEND D
ZENEMEINTLZEND, ECMA NINOLERZBED b, REISEITHTCRRELIT
Y kb ol,

ISO EHED B H —6.2.2 Hi
6.22 HilZHI HEN TV D ISOEHED L2 b3 5 1SO $#2% (12/40) NEIR I iz,

ISO FEHE D i %%W?E*MZM

JE) A& S0 % 8T 1SO FRHE D FAT IR B4 2 RE AR EH 5 6.2 MRS,
K OV 1= 72 1SO ¥~ DB Al & BN % € 7 VLIS 6.2 e ERMAERIR Sz (12/52),
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5.4

55

5.6

5.7

5.8

5.9

6

6.1

R—=ETNH D

R—HTNE 7 O —VHICET 28 %2 6.7.22 (\TIBMT 5 A1 UEE (12/2) 1
DNWTIE, XFTHIEAR DT bOOREEERPNELTKNTIERDHD, X
XA N HEIR DR BT WA BB U R R EITHY> 2Lt oTz,

F)v, FT I — R, RREOLR

T, TIH— R RORROY A ZEICET 2RE L WMICT 5 EERE (12/32) 1
DT, T — ROBONMIZSI DN TEMOREZ 5mm Ll EE 3256 DL OFERN
RS-, WESNL2HEOHEABITHIMIZ 2016 12 H3L HETLETH5Z LY T
boLAESN, HEOHMENMEL2 OBEICHOWTBITHRALENS D OME 21T0,
ZORERNBREIZHFITHRESIND Z & o T,

B R A I BRI S AU 7 A S OV [ 0D R oh

TV e LRI L EESEAMICHBHEICHRE SN TV DA IR E
363 AWM TE DX T H7-DRFHIBELLWIET 2 & & L7z A A A E (12/9) 1E.
FEEMZENOEMO 2 XHERNGEONR Nl Enb . AL ZAOEMEHR 363(c)H D
“loaded in an orientation to” % “oriented to” (ZEXIET 2 H7-R4ER (INFAT) %4T-o7-,
ERGERIIM L BEHEOERICORBLRNOTIXE DR LH o7, AL ADHEMFE
D DEGFIZPEWRIBOER BRI S iz,

5.5.3 fii O IE
BHVR G Ol 2 e L7~ 553 DA ZHMICT 270D ERE (KA
12/53) DNEFOME FOBEE L LICERIREN -,

7 VHAIOEIE
RN LT AHAIE 17 B EOBEEZR (INF66) NIz, FHEEIX
ST/SG/AC.10/1/Rev.17/Corr.2 L L THRITSNDATETH D,

DEOERY G LB
REDOHEME LY PEOERYWEGH LIZBROWMETEEZRET DVLEND D &
DA H Y (INF18), ABRMFZ1To TV ZEBREE ST,

B 7 —4 (EDI) &AM L2 SCEERR - $EH
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OV Gl D FEREI L2V, B SIS & e L 7= R E e S as M S v b, FetlfE
NISKEIEITITNZ E 05 i LT25A TH 2 ORIFE 5TV 5, BF; @ LCy fillid 2,541ppm
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“Cells and batteries tested in accordance with the requirements of the Manual of Test and Criteria, Part 3,

subsection 38.3, applicable at the time of their design and construction according to the provisions of the
regulations which were applicable at that time, may still be offered for transport, unless restricted by a

special transitional measure.”
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(ECMA) ar (WAL—=PY | (UN3478) 13T SN B IIARBR O REABA L BT % 6.2.4 OIIEZHRE L =, INEESIIH
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:éh% ACEX, RIS E TORFHERESZ T, HHERZ T2 & HTEEROBHER W
BT AWERDOREERITI) LOTH D, BHEMEINTWAEEIT, i, EA22®ﬁz
KER, HERTEE X TE DMMOfERM ZEH8 T 500 4 FEIZET 5 2 LRk S, Koy
DHAZEEGHTDHHOIE—ERMO L EHAOMAZ RN 2 HE (2.2.24) HBE ﬁ@ﬂn%
TR, X, KEBICEL THREERICEARADHE SN TS (SP366), W E+ &6
HEER (L) IZHOWTHBRIMNAENRIT LN TWD, EDOMDERY 2 &/ 3 D EEIZ OV T
WIBRAMRED 2. BB T DL D 8DV 72 < FOERIENRIEFIT/ NI N Enh, BEROE
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CkE :ce) | BT ORE HChD, B OMRBNED, BEOWAIEZHERT 5 = L 44, BATHAIT EHS %7 | MARPOL &
WHERSITWSE (BLBkg) LA T Olinkiy % = OMOBIE DN BRSNS 5 Z LIk LTz | ORES L72
HOD, BADBNIEIL, BUTORMHE TR TH Y | RO ZINT 5 Z LIZK Th o | H729)
2o ZNMEBRBEOEEMFONIZ DO TRV, RO LBV UN3077 KT UN 3082 [ZH5HIHL
BT 5 &I, 52161 OFIRGRBUEZHIFRT 2 H 2R T 5 ¢
“3XX Environmentally hazardous substances transported in single or combination packagings containing
a net quantity per single or inner packaging of 5 L or less for liquids or having a net mass of 5 kg or less for
solids, are not subject to any other provisions of these Regulations provided the packagings meet the
general provisions of 4.1.1.1,4.1.12and 41.1.4t04.1.1.8.”
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(5 ) DHFFUER 4 & R SR 2 IAEA RROBRTTOI, ElE 5 R OERSH & ST
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(AA A) T3, HEIC LAUE. IUH LT B AERIORICHD b3, s L U2 B3R 21T
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P, BRSO FRIE PIRELAR X DT Ch D, LT, 553 DA A Mk [~ZA
DI 2T DI Z T B =y h~] 15 [~fERZ I 5 E Bl % A1
Bz h~] \ZKET 5 LT, 5536 ([CE=2= kORI HEE: LAAIFIO B DT H
B Y. BAOBRMAHR SN TV B2y h~OFRIIRETH L EERE LS
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ERHERD, WklZHT > TV T U LEMOEHERER 38.3 [T TX /e, Lo T, YUikEmic
T 2 EER S, B R ORI RE DR E LA IRRT 5, Wl E 2 UN 3292 4 3L
ELTZHOTHY, FRBEICEMOBIEE 2 HET 5, 240 CH#E 2 5 IR Tk S5 [l
EEREE L L CET VRO 2% 5 2 L6 NEBRE O 7 — 3 o 7 RImIRE N 200°C
EBZRNVLOERINT HREL &L TIRET 5,
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% 2 DRGNS A Bt = v - OESERYFROBANEIRET D,
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BB EWE OIS T 2 BEKE ORIE O HIMAMEBREEBIRE 1% < ORELZ VTV
%o ZHDBEEITT KD 60°CAME 2 2 AMIAAICKIEEDEAIZER LI-bDTHY . 75
Z QTSN D, KEMERE L KR OER 2 L T BEEII5 | IR A2 5T 5%
MCHE L TERETH Y, el LTk sn TE, BEFIREICRHEINA TR, 3
TEZDFNTRENR NS T A QIS TLHHDTHDH, I HIFHIAE UN 3077 ik UN 3082 (2
S, AEFAEMT I NOSHAIZTIEIILTND, £< OHBRE I LA ITIER
RS MERBOTHY , Fiz, EBRINERETHL Z L2WEICETLOTII R, Lo T,
ROGH T TIN—FD7 T A QPSS NLFIZ/R 4 D2 b —2RET DI L 2RET D,
Ben LT T A BTSN OB L RO b D L5, ek, M EEEZIT 9 HEITIE,
BUR & [FERIZ. MARPOL SeKIDBUEIC IS SALFEA DML ER SN D Z 8 L e D,
« PAINT (including paint, lacquer, enamel, stain, shellac, varnish, polish, liquid filler and liquid lacquer

base) or PAINT RELATED MATERIAL, (including paint thinning or reducing compound)

PRINTING INK or PRINTING INK RELATED MATERIAL (including printing ink, thinning or

reducing compound)

ADHESIVES

RESIN SOLUTION
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0. ENOEIENT DA R SL L FO—EDOREIBRAREN ORI TWD, BEEIZIZY 7
A3 TR I TRQIIBEHEINDILOBRH D, ZbITfERmE L TURRI ST\ oz
e, =P —0FEMEEZEZED ., BEICED 5~30L FREDT T AF v 7 F_R—)LEIZ AR
DIVIE STV, ORI DELI AN R EEFEEE2HALTBY, £z, Fcks
BRVE DI ~DFEADTERIT 72\, B BTN S D WE OERIEICIE S LD TH Y |
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MWD EDTHY A7 U —=2 71T & o TREA~DOFREBREH 2 BRIMER 572 & 5 INTERIC
Lo THEERMBETHY , A7V —= 7 FIEZWAMEICT 5720 33(c) D5 1 LA RD &1 YIE
T ELERET D,

“When the organic substance or a homogenous mixture of organic substances contain chemical groups
associated with explosive properties but the exothermic decomposition energy is less than 500 J/g and or the
onset of exothermic decomposition is below at least 500 °C.”
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F72, GHS2.1.4.2.28(c) b BB CHIET 5 = L 28T 5,
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E T B WELROE | GHS faatrsiil—Cin s = & b DU EIRE 5 5MEH D5, GIRIELHRII TR
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BY (REMIZHOWTIE 2015 426 H 1 ALK . FBEICHESE, FETHM S8k % e btAl
NGB ATE AT AWHEICEIN, KX ARRAAI X2 LR PESND, £oT,
SNSRI A RS 5 kL LTRO 5 DA T 2 L aHRET 5,
. BRIERIERFR A B E Y 5,
EBIE R only OISR ZFHTIMERT 5,
ST B AR AT L OV e BRI MR 207 2 1R L 2 ORI B P IR B 5,
SRIEEPECIHART AN L2 (BB AMHARTANIRT 5.).
o TV DERIENE 2 BUE L7 1.4.10.5.5 O SCENIFRT D (G 3ETHICE D, ).
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PEEAEERER (Test0.1) & OERFIESITRD 2 5 THD -

HUEYE L L CTHEASNTWDRFBERY Y 7 LRI AL TS WA OEEEZHET 52

Enn, FRUEWE L LGRS T AR5,

PREERFI OFHAIT 5% B RIS & 2 i Cidn < SERRERE (EENE) &15,
WIERBRIEZIE IGUS-EOS 1EEM R DB EE RISV TER SN THL O TH D, mIEISAIZT
HEINELEBY WERRIETIITRBRORBFE L LTERBR~=a2 7 /MY AhbZ & &L,

—EORGE R 2R > THATRBRIATAIER T %, BITHIRIZ4ELT LT 52 L 2R T D,
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(E:ce) | AEEHEIOUE | - madko 3 IOV TREMEE & T 7 -
F@ﬁi PEMES L NEEEEPORERETYZHIFR L., X0 R CEfE Lo WRBLICT 5,
BEXZWEOLKRM, FEHFESEEZEE L-#@ R T 5,
WEE@W%%JDﬁML%¢V%®LTéO
FHE EDARERIZ DU Tk GHS 3¢ ST/SG/AC.10/C.4/2012/22 (@ 1 KN 2 Z#AT5) I TH
REAToT0, AXETIIHEE 3 ICHESNZEEEE ORI ELARET D L, INEESICH
LIEARGHEH A5 St & MR E 1-3 BhFEO AE UIEXEA1TO Z L ICAET D L O ERET
%o
HERH 9 2013-2014 AR OVEZE ]
XEEF F<rE REAR i -
12177 DEOERYZ EGH | T, 7T A 9IS 5 UN 3363 DANGEROUS GOODS IN MACHINERY or DANGEROUS VNEIE RS
€3Es) ERCLZLE GOODS IN APPARATUS D> kU —|ZHe3 < fEly OBGE AN LT %, UN 3363 I1Ci &

ATV 2 RFBIE 301 13 UN 3363 |2 TR 2 i D2 BUE L Tl Y . £ DEFITIRD
EBYVTHD

fabR R L LT, XU, B —# e LTERShTHD

DESfERY & U TCIRETE AR TH Y . FEITORRINCER LTSS 2RE, S8ENT

DOHEEL T TH S

LT AL 3 EUE S TUZRUD

faldnz 2 L EGA LT TH RV, ZNONREI S5 A ICfER RIS %2 LR
S[E TIEE A ERIRIC BT D SR s E I S énfwé ADR TIE, UN 3363 (Z7%¥47
2 8D HEEEIE Ch o T, Bk PICE A T 2 ERMAIRIRG 5 Z L3R KD R E D i S
N2 b OEEET HfER ORI D ST HAIOEH ) HERINT 2 BUENFEL TH Y . BIND
@L%%TﬁUN%%iﬁ%éﬂf“&w B Lk IS D% < 00— A TIX UN 3363 & LTl
EINTND, Flo, TTHFE, Z< D7 T2 9IS b —DOBMBRES
Twéﬁ\ﬁ@ﬁ%@@_ﬁbfwé#ﬁﬁf%éoiof\ EH T DIERY OERMEIZIR U T
SEINDMEEDOT S N —RSRETCH Y k] 2 FERITTHI= 2 Y —OREDOIKGETEIT ) 2 &
ERET D, = M) —OFITRO LS R DREZHILD -

UN XXXX ARTICLES, N.O.S. containing dangerous substances of class 2

UN YYYY ARTICLES, N.O.S. containing dangerous substances of class 3 %
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12/99 B S A HCHIE | SR — BB A 5 1F 7, B /VHANE “road tank vehicle” % “tank” L EFLTIL . | WE REAR
(BB ) ;ﬁégﬁg’ﬁ@?% “portable tank” DEFEH B 1T LTS, HEEE % 7 4.2 K67 NGB U A N

10 OV 11 Hiflix “portable tank” ([ZOHEKR L TND, ZDZ END, ~—DFETIL. €TV
HANTEREREAROFT TR SR W EHEfE L b EDZ L TH D, RID, ADR &N ADN
WU IMDG ==— KiE “road tank vehicle” (2@ 3 2 B2 HE LT\ 5, & EETIE “road tank
vehicle” (2 X 2RBMEOEESHINN L TEHY . AU FH b2 TE T\ %, “road tank
vehicle” |2 X 2 faipiaiticBA L., =7 VAN 7 H— R RO EFEIC BT 2 B LovHE
LTV, XoT, /MEERICK L, &I 2 FFR TR 25F5% 21T 2 XEat1 5 2
L HEEET D,
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1.1 S K OB T

= P44 12 H3H~11H
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1.2 BINE%

121 [E & OV R RS

(1) ZEE:TAELF o A=A FVT A=A NI T _AX— TTIN HFH,
HE, 740 0F R, 770 A, A4V  AZVT BR, y=7, 7%, /vy
=—, BE, M7 7N, AL AV z—T v AL A, FEKOKEHE 22
71 )

Q2 ATHY—NR—F:FV, ardg®rer

(3) [EHEHER N OBUF ISR : EU. OTIF, IAEA. ICAO &8 IMO
JEBUFEBRHEES © ABSA. AHS. AEISG. AISE, CGA. COLIPA, COSTHA. DGAC,
DGTA, EIGA, EBRA, ECMA, EMPAC, FE, FEA, GEA, GLF, IATA, ICCA, ICCR,
ICDM, ICIBCA, ICPP, IDGCA. IFALPA, IFDI, IPPIC, KFI, PRBA, RECHARGE,
RPMASA. SAAMI } T} WNTI

122  DORENLOSMNE (WFE - 15 )E)

RS E (BB EAFSEET)

e (B T¥ER)

R M (PEEEINR A AFZERT)

W Z&E (BRENLKT)
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EHES (EdfaRyixgEMzE N EESEE - AREEREHS)
HETH (FBA1E MM PEE )
PRBA # v /3— & L CHIE

AR —E (B L)

1.3 FEEOER
%42 A OFE#EME(ST/SG/AC.10/C.3/83 KO 83/Add.1)i%. HIMRE &M Sz
Informal Documents Z 45 RIS A LEICED D Z L KR L THIRENT-,

1.4 FREHEE R

AEEE O IERBRITHT 2 i L. & UN24-4-3 D% - fE Bl ST
b\éo
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2 %39, 40 KO 4L E/NEESTOAREFH (5 2 #E)
HERPER LIRS A £ TICEE SN2 T 7V RINE NS 3R 715 & OVHE &
WDOKIELED —E (12/68) NAKREBICTHAESINIZHIE (BEBM) %28 DR
. AROTOEESIIRIEEND Z LT o7,

3 KA K OBEFE (5 2a )

31 RNyFr I A ANT 73 P116, P131 KUNP 137 DIEIE
KEFHIZHHA SN DNy X 74 A NT 7 v a2 P116, P131 KR P137 DAL
IR T AT LRE (12167) BERIRI NIz, 7ok, AFICBEEL, NEESIF. k3
HIHEHHA SN AETORyF U ITA LV ANT 7 avORBELETILERSH D EL
T, WM 2 B ORI Y ZRE LFEABD L2 LIAE LT,

3.2 HSL F K& O US T X 2 PO s sl s 3 oo Ja il
AIES A CTAE SN US PEMERBOEAEZ LY T &ETHDHELE
F T HERE (12/78) 22T, ARZFLHIEOEFEMEN G, KIEFHEETS
TORFHIESE US BREDOBEAZRELTZ DO THY EALELE L& TIX
BRNEDIRER B o b OO, USRI X 2RBERNBBITRBIEIC L DT & B o
A OBRAIER FEOMBAEZERLZEME L RROKBR #ERAFESH
(Eipk 8 : fext 7). Bl & foe & ki 2 R IC US RNERBRIEOMB N TR b2 L &7

27,

i

4 fal ) A b DEEORGTE (5 2b #E)

&

41 FWAR—FT =W T v —
KEMZEMEAL TOWRWHR DO N—F +—/H 7 Z » 71 —IZ UN 3164 “ARTICLES,
PRESSURIZED, PNEUMATIC or HYDRAULIC (containing non-flammable gas)” % & J 4
D72 DFEM7R S 2 BUE L2 Re B 2 B AT 5 R A 425 (12/62) (I 2WW T,
W B 30kg LA N Ok MIC BT 2 AR BEAEZEA L RN LT 5 ez, B
DXEDEIEZIT-> - E TR IENRIRE LT,

4.2 “expert judgement” K U® “weight of evidence” D E T /LHHI~DEY AL
J& BAEWE OHE STIEIZ GHS 1235 < “expert judgement” (BEFIZE ) KO
“weight of evidence” (REHLO FEAAfF1F) (TR 2 BIEZE AT 5 CEFIC 2% (12/74)
WZOWTIE, BT 2HEME LW 0D, HED “expert” 1T K 2 HIWrIZHHIEDH -
et OB WE, BIHIE L TR AN a0ENER IS, GBI NRroT,

43 KFT NI =7 L (UN 2463)

X4y 4.3 KROZFOMOGRY) O EFEUEIZTE Y Ly ORI oA 252107 720
E L7272 72 ReR A E A2 UN 2463 (23 95 COSTHA #2542 (12/79) 1%, AEI O &

- 150 -



4.4

4.5

4.6

4.7

4.8

I 2R RO R | BRI UL N IZREYS 2 alaett, sebRle o %
B E DFE SRR G D IR D E T IEO LGRSOV TN RSN EnbE
BT, MR A2 EZED L, COSTHA REDREESAICHT-RIBEEITH> L L
o7,

JSETE A ER  UN 1044 DEY K OV 2 A4k

UN 1044 7338 FH S V2 TH Kee a2 RIS 92 & 381 RO TE KSR 3 5 B as O FF
B E Ry X T A AT 7 ay P03 IZEIT 5 A VRE (12162 KT
INF.52) 2EIR iz,

HA P - AR H

HPE R AR 88 2 UN 3363 OfERR & L CHsd 5 2 &K D & Lo#i7- 22855
HE GEARANAZETe,) 28 AT 25 DGAC % (12/60) (oW T, falatEiE# 4
HWUNRET DMNERHDH L LT, YMEBRIIER INLGBRY (BF) OEEE S
UN 1003 ZJE M4 2 2 & LA E S REITED & S WP IC ¥ S i s O S
FUE R VR e R 2 M L2 B B AN RIS vz,

BEAEEERET2WEOSH

HAMEEAET2WEOSEGIEEZHTZICEET 5 DGAC 2% (12/82) 125\ T,
FBEEOBNIELTIEALZ RENZN, o (Ky 41°2), RBGIE, IF
EOMAY B ~DOEEE £ OEEIZHOWTHEICHRHATILER DV | B S TEH
AT Z LT R 2 EEICHREEZIT ) 2 ERGEIN, i, AIFICET %
FHIEELIA DT ~LEENDH D Z L5, GHS MEESTHLRFMB™MTbhD Z &
L%,

fEBRFRIE 2 A 9 D BEFEAS dm D i ik

fEMMRIEZ G AT D (BFE L TW5D) BEIERICHEA T 287 72 EE#E 5 kO
EXMAERET D77 AR (12/85) BETOELED LIRS, AIEXE
HEBENERMAOARERET DL O TH O FRBOEEEMIIAE L TR L7 ik
DA N ERESE B OREILEETOHWICEROND Z L LD, B, Y%
EREE S ITEEITY VA 7 VSO DICE SN RBICOABEHAIND O T
H V. {4 (reconditioning) . &EEE (repair) . i@ £&5F (routine maintenance) . k&
(remanufacturing) ST FHEH (reuse) Z HMJE L Tk S5 FeslZiTiH ©& 97,
ZNOHAZIBATEY 5.1.3.1 OEMFITHE - Tk Shgid i b,

MEERDICBET 5 E 23— ROFEY

ICAOTI L DBAEZX DD EMRDBLENEHAN G LR ERMEETET D
ICAO #£% (12/88 (N INF.48) MERIRE iz, 728, BV EOHMENL, T /LM
HISR EFRSHIAR L EICHEDS W E 22— REIYSICHT LI REZEDLIRETHLI LR
AR ENTZZ e, MEERIE, ICAORFICX L, 7 VHRABKERS OLESR
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4.9

4.10

411

o
B
i

51

52

EREZEITRRT D L0 ERHE L,

W) it~ D 75 2 e D FI Y

W)L FEBR W\ S T B AR A fER Y A DB HIBRT D LI T VAN
2 B NCET VAR EEEE 2 RO 4 BICEET 5 BEA1T 5 1ATA 2% (12/61
K VINFS7) g E 7,

B UL B 2 & E okt

BB A B AT E FE OWRRE Tl S L2 B IS S 2 R HLE 363 KO
UN 3166 (H®&)H%) OwE ] OB LICBI+ 5 DGAC #2% (12/81) IZ>WTld, 2013
4 HIZBME S5 IMO-DSC /NEB R E&T 7 )V — 7B W TARIFIZET 5 Fik M7
bNOTETHDLZEND  TOFRHFHREF> CRYI 2EHICHRHAEIT) 2L Lo
775

WG ST A DI FEFENE R VR SR S

BRI A S BT RBE THE S D W A Dkt 2 B4 %5 COSTHA 2% (12/91
FOVINFBY) (22N Tk, WS SN H ADEEIEICE Uz 9fd NOS = kU —|Z
Mz, BIIEEWESNTVWD 8FOH AZHEHT 2= M) —2ED-, & 17 OFH#l=
Y MU —REolmE (Faw) B LICERRS L, BIMESNe T AIERO 8O TH
% : BORON TRIFLUORIDE 2.3 (8). CHLORINE 2.3 (5.1) (8). SILICON TETRAFLUORIDE
2.3 (8). ARSINE 2.3 (2.1). GERMANE 2.3 (2.1), PHOSPHORUS PENTAFLUORIDE 2.3 (8).
PHOSPHINE 2.3 (2.1). HYDROGEN SELENIDE 2.3 (2.1),

i

AT I (5 2c i)

g

FEXFRF v/ —

R ¥ N F—DF T Y —ZAFT 5 AARSE (12/84 X TF INF.10) (20
T, BEtoh THMBERE RO (PE) K OHFmA & 20Wh LT O F ¥ /3 # —
[ZOWT O AR EAE ORI CRE) MREI NN, RO REZNGIREITEE
ST, FHEEE S RO EEGEENRE LBV RRES N, $o, B EHEX v
Ry — (UN3499) DA iER b IR TERIRE Tz,

HEYEH U 7 v LM OB E

KAV OFRER O FHE NN EE7Z2 = & 225, UNECEWP.29 23K E L= HEY#H U F 7
LEMOM AR 2R A EHERER 833N ERBRLE L THEATS
PRBA-COSTHA JL[HHEZ (12/94) (oW Tk, MHIRAE & R IRAE & CIESMEN K&
KD KEBMIZHBHEAORIZBONDL DL TEAWEDEHAD Y GFE I
Mmootz L, KEM~OBRBRERICOWTIZFEICHRHTILERHS L LT, ¥k
NEMFEH ST TROFEHORG M TOI D Z L LiroT,

KLY F U AT, FRCHBIE, 2. TOMETEREESE CHEH IS EIC
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i & A5 BB AR A D fERR S DR
- [EERBR 38.3.3(OKMEMT vt 7V — D 0 FE MO & UK B B
DEFZD FLIE L OMLENEDKET
- BUTERBRE: O FFN K ORI E R O B v AL O it
LERGG EEERER 38.3 O IE R D (i
728, FAAREE T PRBA-COSTHA D IAfEIZ - T 2013 EHKRICKEY v k2 TH
BENHTETHD,

5.3 ICIE T6 3Bk - i FH AT I
RA > #2 % K O RECHARGE #2428 (12/65 K TN 12/87) # 3V 7 U LB ORER S ik
WE S 5E ORI E I T 2 RETBM Th ., RETORER, &FHYRHCA R T
&b o 7o [EE SR 38.3 (B~ == 7V 3 RIKETRIE LARVARRIZER S ,) ICE6# L7
KOV F 7 LEBMIL FFEEOHEN R WIR D Mk L Tk 2 Z &3 HkD EAE S,
ZDOEEBE LI-ET VHA 2.9.4@DSEIENERIR ST,

54 HHEKROXKY F 7 LAEH

BE LI XIRMEOH 2 Y F U LEMOEERE 4 BINT % PRBA-RECHARGE 1k
FHEZR (12/95) NNT v F ¥ A AMEETDICTHREFT S, EEBRIC L - THFS L2
BEZSR (INF63) DNETOEE & LIRS N, IR SN BUE X K OVK s T
FERT HRNEM ESFEBRICEA T2y XF U A A NT I v a v UMK R
ORHEL) ThbH, HEKROKKGEMIZEL Y T D D 0NEAE A HW L, BRI hE
S THET D 2 & LR DA, Wk IR iR, fERZRFUG . KRR 72 B X
FEE RS U IIBIKET ADOREZRL I THREERH D DI O TUEEEITO
Rl F vl U Cliint9° 5 2 LT R,

RE. fEMRIR R AR Z T RREM O & B B O B, KO, 2 UL EOE S AIA
FNT LR O KB TOREIZ OV TIEAZR ORHFAPLETH D & LT A% 2 4/
B EFmERAPITOND & Lol

55 BEFEY F U LEHM
BEFE Y F v AEM OSSR EICE T 5 PRBA-RECHARGE #:[RIFEZE (12/95) DOt
WT o TFE2ALMEETRICTITbN, FEBIICI o THMINTEHER
(INF.64/Rev.1) N#ETOEE LIRS T,

6 TTFNARAIGGETICET 22 oigs (55 2d % 8E)
6.1 UN 2037 & O UN 3478 (23t H S+ 5 iR K I il B o A 1
/NI FT AR X (UN 2037) KOG MERAL T A Z N L7 BREFE T — N Y v ¥

(UN 3478) i SN 2R RBOMNERBEZBINT 5 6.24 OWERE (ECMA :
12/69) NEHR iz,
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6.2 VEOEREAEME
BATHIIT EHS RARVERENTWDHELL N ORER EWE 2 IUH L 7k & ¢
DAL DHLE O H 2 HERSNT D KERE (12/93) IOV T, AV EOHMENL
MARPOL S5 OBk T — FHHI~DORBZER L T T2EARN D >T2b DD,
VBT H VAL T — NEACTRISTIVERER O E N /R L H 0 | RO R, 2
EDEIRE T (A 8 1 KXt 6),

6.3 fi i 2 E R B R
i FH 35 2 R IR AR 2R O TE F 2 AL 4 D & SRICHIR D3 T L TV D g s Bk &
BN % COSTHA #28 (12/92) X, MENEMTH Y TITMFNPMLETHDH E L TEH
BT, k¥ 2EMCGI SRS BN 1Thild 2 L Loz,

6.4 FR & OEAL
AIEIS A IS TRIREN TR, 7 SV EOFLRIC BT 2 HUE O Al Y 7 £ 8L A i E§
LFEBRIER (12/96) BER STz, ZHUCBEHE L, FHHIOHIZ “marks” & “markings”
DOEFOLENEHEINTHWEIRFE—DObDEEKRT 20 THNIELE E2H—T &
Th2EDFERMBH Y . WM 2 FEFICARIFICET 2MET 2175 Z NGRS,

65 AEOMERYEGHT HEK
VEORERME AT DERE R OGH B A BESFEDO—EDEMEELR LT L
THAIO® M5BT 25 GLAEZE (12/76 KT INF.61/Rev.1) 4R S 7=, [FHLE
FHAlO@E AR A HE L2 L11ICEH bR,

6.6 TAF v Eam~SORIEEH ORR
7T AF v 7 FKew (IH KOV 3H) ~ORGEE A ORI FIEIZONT, WHAPES O E
iR L TRy F U7 A7 Py NEOMOFIEIZTERREZITH Z &K
5 EOHEZIBMT 5 ICPP#£% (INF5) MNEIREn7-,

7 #EF7—% (EDI) &M L7 SCEER - 2 G 3 )
SWREENIILEPRE SN2 L, FRITITbN RN T,

8 [EFT 8B (IAEA) DL (B 4 #3)
8.1 JHMEME D& AR ET D IAEA HAI & o FEFn
R UEN U 7o 2012 RS MEE D22 A E R 2 B9 5 IAEA BHHI (SSR-6) % HY

D ANT-ETF VAN 17 3THRECIESR  (12/100 X OV INF.17) 2 FEtkiE (8.2 X110 8.4)
CALICRIRE LT,
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8.2 N7 oAby 7 2k
IAEA TRANSSC 24 OfE R M & x Wi SAv7z, #4720 OB & 0.1kg Al D
N7 b0 T AZHEM T 2 FHEER 5 ORE L EiE T 2 F5 ISR (12/101) 2E4R
S, YR ICEN SN2 EEEX S, W4 %FT “UN3507, URANIUM
HEXAFRUOLIDE, RADIOACTIVE MATERIAL, EXCEPTED PACKAGE, less than 0.1 kg
per package, non-fissile or fissile-excepted class, 8(7), PG 1”7 T&H 5, 72k, BIRfEkMt%
R T T AT TV DR HTER S,

83 RN7vikv o
BHAEAT DL ZEREREN T L b LT R vk 7> (UN2977 KX
UN 2978) (ZX%) 6.1 DEIRSfERMENEH S TWARWBEEHIZ DWW T, FER» D YL
fERRY) O ELE T 55 A Y R O RRE IR T 23 3Tz (INRT), /IMNEESIL,
IAEA TRANSSC 2387 vk D 7 » ORIKMERMEIZOW TR Z DL TETHDHZ &
K ORI D F A BEIC GHS NEERITHFEIN TS Z &b, REHIZET S
FRET 2 O 2 R OAEEFHENCE D 5 Z L IZHRE LT,

8.4 fmtE DL
BHHEWE N VT L L7 T A TICHEENDIRTITRWZ b, HAlHiIZ 7 7 &
7L REHEE” AV CRE LET FEERERSE (INF43) NERIREST-,

9 [EhEETVHANS K % fabims S o EREIS T O (55 5 )

9.1 F~bv, TIh—F, RFORBOWIE : BITHIE
TR, 7 VEDOTIRIZE T 5 SOESENRIRIS S TERIRES N Z LIS BATHE
BT R ERRE (12/80) MRS Tz, “ L& KE” 2OV TITR SR E & )
Nz e L, 2omETOIITHRANIWE -~ 72FRR, 7V ROT T I — RO HHIR
L2016 £ 12 H3L1 HETE 2%,

92 UNEZOERRYA X

ETVHANE 17 FSGETRIZEA S LB am~F T D UN &5 O fcflm S BB
L. TRaHE/HRDEZZOY A X “packagings of 30 litres or 30 kg capacity or less” 73
BEOMERTPHRICT RETH D L LIEFBERLE (INF27) o iTbiiz,
BEtoH T, BEDOHEME LY | R A ZIEEHDOINETF A R L DX THY | K&
YL 72D H A RTAEwRD “external volume” (23 X& L DR (INF33) RSN
EOEMZEN Z ISR L7228, HANS “external volume” O 7E# K OV H 715N L E
SNTWRNWZ ENLHTO2EAND D AE IR0 o7, BETORER, 2 72 ik
FER RO BN LD ADRIZHIE SR O CE B REILETIZERY AL Hivd
ekl

“packages of 30 litres capacity or less or of 30 kg maximum net mass or less”,
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9.3 ICAO THZEES W SRy O b OV F ik
ICAO THZHADWIZIBMOEAL, RARFEL L2V EAERY Th > TH | M LKL
FlizCTh BB E L CREH kL EE2HMICT H2HEZEMT 5 SAAMI 24
(INF31) MEIREhiz, F7z. ICAO RFICE VB SN CEEZEIZ, ICAO TIHZ
KO D BB ORREADET VERAREEAfREHIZD N Z L &R o T,

10 E7VHBHIOREREAEE (5 6 i)

10.1 fEfEH YU X Mt BRI WE DR

F 7 X% (INF20) ZHi, B Y A MCRADRHRINTWDE R U R MR
SNTWDSERMEZA L TV, L, BiNofEiEEsL AL TnD 2 &R I
WE OB MO W TREI A TN T2, A EOFMZE )L 2 S OfEEy L fEkRE %
YN L7z NOS dh4 & LTk RETH D EDOBEANRINIZ—F, ds ]
REITN D EY) Z NOS fh4 1 Tk 3 5 & & Xk i & B & 72 2 Wl Rg k2
B, VA M RSNTZMADOGERY E L THETRETHDLEOERLRENT,
BIfE, 2 < OEIZT GHS OESL R OFM RN FER I TR Y | NEES
X EORBEREEZBE L2200 RM 2 FRICAHICET 2MET 25 Shiss ) 2 i

AR LT,

11 ZOMBF G ERE (GF 7%5)

11.1 5.5.3 o3 %A
W SN EEALERH OREICIE U T 553 OBEMAZEMAT &L LIz AL AEE
(12/59) T2\ Tk, EBMEIIXFFTEHH0D, EROBBEELHET H720K
Wik =y NORE SR U EERLHET 2L EN S EEN R EE0BINT
ERE ORI IR BN E DERPREN, MR EZZRED L, A A4 AOHMZ)
RIS G RBE LTI 2L & lhoTe,

11.2 P114(@)DIEIE
7 VHRIE 14 FIETRFIC PLU4@HRE> THIBRSN T LE ST AERE KT A
(1ID) RNy XU T A LA NT 7 v aIliBINT 2 HER/IBE (12/83) BNER SN
776

11.3 P501. P502. P504 F UX P802 MIEIE
P501, P502. P504 K TF P802 IZHE S NT-HEAe (6PD2) Ot AZEIET 5 KA
YR (INF30) MNERIRE iz,

11.4 Z Ot CE

R O BIR b F ot o$EZ% (12/63, 12/64, 12/70, 12/71, 12/72, 12/73, 12/89. 12/90
KON 12/97) OFHI TR 0> T,
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12 GHSIZBHT 2 (55 8 i)

121

12.2

12.3

12.4

125

“GRIGEN AT 2WE L ONRA YO ERA EFIEE S

S RIEEMEICRET 2 GRA FHEEREZEZ G R OER S ~EALZSE OME
REERT D L RICEOMREL LTS5DOA T v a &R LTz AISE $2% (12/98) Ok
MM ThN T, BEtoh T, HEA (GHS B ANHIHIERE) TORFRONLER
FHEANZIZMERH 5D T E DBENRINTEN BESNTA TV a 220 T
BEREZRPLEEMFEOL NERIEANO L 2 RITRITROEANL T L, 2
L., REEEDEESH OB EICEL KIET O TN L0 MHEI N,

JEBNEDE OYEILEICB T 5 A RIER S

JEBVERE O E B UEICBE 3 5 TDG-GHS A lRITEE S 23 Bl S, FEARIR R E
(CEFIC : INF.16) ZJEICHF AT, MEHH RITHMSHEER T 2 KE DO HMZEIZ
KOO B, WEISHICHRESNDZ L&D,

IR BN B 2 RAT 2 1
REIDHMSR L | A LSS LR THAE Y 2 % oS % W IO B 75 L O
E LD AN B 5 AT IEE ORI A S Shis (INF40),

A b 6 s o0 AR BRBR e OV 7 Jik

UN B~ == 7 VKO GHS 1287z e (b FE AR ERBR 2 AT 5 KA ViR
(12/75) 73 GHS /NEB X TOEE ZFRMICHIR SN, b, Fli Lo RE A% 2 B
AR 27— EMIH (R 4 4F) 1 3HBR & BUTREBR (0.1 20Tzl £
D%, BUTRB T EZRBR~ =2 7 V0 OHIBRT 2 Z L3 CAE SN,

WFREfE R I BT A R E X 0% IE

FEOFME L 0 BRI ERIEIC BT 2 R E & 0 R LIS 2 EARs(E e
DEEERBUC SN THE (12/102) Shizi, GHS IEBRICHT 5 HETHS = &
MEARMZ OV TORFIIITHRE NS T,

13 2013-2014 R OEZEFHE (55 9 3 H)

13.1

A > 7 H “road tank vehicle” Tt X5 faRP~o €7 VHLHI O i

EE Y 7 EOBEEMEEZ T AVHANGENT 2 LER S 2 0 OMet &2 EiE 3 2
FHRIRE (12/99) ([THOWTIE, BFH ORE THE O£ — N ORE TH
D V& EPMLEIZS U CREREBEHIZ ENEICEHT 5 2 L CRAITMARTE 515 T
ThHEORMPH Y, NEESTEHRFEITORNWI Loz,
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Wl

13.2 UN K Of non-UN £ /) 4545 O [E BE AR

INEESITEE L OKELFREE (INF14) 12ES3&, EAREETSEHEL T

UN J Of non-UN J£ R EE O E B AAGRICET 22179 Z LA E Lz, EAK

EEME~OMNFEINTEBRFFEHRITIRO LB TH D -

<ETOVEALL A E A I KD RREHEMEOMIEIC X 2 2Ttk D A

< EID E SRR O L QTR FRFIEOHEIZ L 5 7RI 5 B A

L SNTZERBN O TRZRE LOMEEZ LV 00T T 5 DDESELGD
Fe i K OME L BE 9~ 5 Bk

< [E R T O E ) B OF BT 0O FH H 72§l O R D 212 F 7 VLRI L Z O
DFEMEZBCCHEHPT L Z LA RDHE

13.3 HiHEEOMET 2 2 D%
M 2 FERNTH T2 ISR O FHICE T 2R Thon s Z L Lo,
BEOEEY A GAT S0 (SEE - 12/77)
NPT A D53 EE (1 — ¢ INF.26)
TR T LU RO T e L RSO CEE : INF.44)

134 TiERHEE

A KFEE R OBEESE GRS U — X6, SR bIESRE, PGB 23R A WY
W IREEE D FLE L 4)

2 fEBRMY A b, SEROEROE (ESEDE O, fERIESFREIZZ Y LR
Vi DS BOR X T fE R O 4y FESE)

3 FEIVAT A (VFULEMORBRTTE, EEROHEE Y F U 2B O, KR
B O, BEhE)

4 HAOEE (BT Lo RO o e L AJBEW oY%, UN KO non-UN £
NEGOEBRIM AR, HEaRM ) ¥ —%)

5 ETNVHAIKGETICET 2 2 OfMORREE (B & O3 E I S okl D& ofe
Btz G A Licin, LMW A EFEES . BEAFEWEOmRIE, RREOT L,
5.5.3 D %)

W7 — X (EDN)Z A L7 3CEER - #2H

[EI BRI RSB & D ) (RIRSERRME 2 A 9 5 U M B O ik %)

EEE 7 VBRI K 2 fa it BRI o HUER B C o FFn

T NVHAIORERATEE (E 27— FOGBAE Y %)

10 GHS (2B 2RI (B &MEHEIESE KOS DR E B T 2 o 35

PR OV 5y BB AL MRS R D3R K OV HA, TREFH S B K OVGERL oD B A A4 1T

%)

© o N o
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14 2013-2014 HkR D& B3 H
INBEBESOWRH 2 B OERE LK ORIEREICFNE ). Hart K (35[F) & O C. Pfauvadel
K (770 R) Res—HTEHEINT,

15 REFRHELRER

TR ORI SN EREDA R 2 FR ORI BIE L7 S s ik
RAFIR SN,
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f19% 2.5 ¥ 23 AEESFRAMEFARDEESESHER

1 &, 2InE, HEs
11 SR OBES T
S 0 VK247 HA4H~6H
Wt o ENERNASES  (Palais des Nations, ¥ = % —7")

1.2 SINE%

121 [EROE R

1) ZEE:TABLFo AR R T, NAR— TFIN hFH PE T TR,
TI3UA KAV TANT R, A2V 7 BR, 708, I Vvy=— K—=F UK,
NHE—)v, WE, a7 EWT I, AL Ay a—F v KE, KEROF BT

Q) ATV —N—FH:FV, A—v=T, AaFT AAfAKOZA

(3) [EEAEEI K OBUM B © UNITAR, IMO & UF OECD

(4) FEBUFEEHES - ACI. AEISG, AISE, CGA, CEFIC, DGAC, EIGA, ICCA, IDGCA. IPPIC,
IPIECA. RPMASA, SAAMI &% * WFBSC

122 ORENDOSIME  (WBF - 15 1E)
IE N OMSZATEOE N\ PE AT A B S0 T)
BN (B ARREREBE R TP 5e R
WEHEE (CBAEREE A B AR R E )

1.3 EEOBR
131 H23WM/NEESO PE#REIT, BIR®Z AN Sz INFL 225 INF34 250 CTHRIEE S
ELITDHZEEAR L TERIRENT,

2 GHS i o it
2.1 R bR R
211 SEARIEIED /34
ICCA#2£% (12/1), KA V% (INF12) KN TDG /NEES TOE®RMEE (INF.31, section 2)
DIRFPTOIL, HBEEDOTIHR N OV TIRO EBY SR INTZ
GHS ICHUB LIRS 2o eftid (F8) WM ETH D,
o FAYDORFEICEIT DY AT 208 GHS ([T 1) 5 UG DY AT L DOKREIC
FATE S
o BOTITHERBRIENRE SN G [R5 B I A L 72203,
MR~ = T VZIEEDDIVNERD D,
o FWRANDEN—TE L IVELT &R o Te G B IS BRI KIS E S T 572, ol
BACIEIE L U CTHBET 20 ET 20
o ARUHTEET DR 2 k] 2 45 (2013-2014) OEEFEICED HRE TH D,
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212 KFEENOEIN SN DBRMEEZ AT 2WE LK IRS

B2 AH LTIV D2, BRI T 5 Z S X - TREEO SN SRS S D WE &
WREMDTFEL TR, Y%WE D SDS [ZIXZ D Z i L2 iuEe b n s E LT
Note % 2.1.3 2B 5 KAV KE RO F X OHEERRE (12/4) ORFRIB b, BT
DIEIE & #1121 Note BRI S vz,

213 [FEEERER~ = o 7 VICHUE S 72 4 EEER 0 I e R

INEERT, R 2 FEF OGNSR G IE L OHEEE~Y = 271 | KO HEHICHUE S

NERRFEORBE LA G5 L L TDG /INEESOPEIZRE L=, (INF.31, section 1)
2.1.4  FRALMERER O RER & OV E FE1E

AR [E (R O3Bk 5 15 K OV E S B IC % TDG /IR B A OF#H R (INFA7 L OV INF31
section1) 28/ — k&7,

215 B CUSEE K O Bt OHE Fi1k

TDG /NEBRIZBT DMFHERICES x| B OIS EME K OEREB(E O 57 v —F
¥— hOWIERZE (12/3 L OV INF.31, section 4) 2R & iz,

216 KEERRFESGRRME

INEEZIE, GHS MJE#E 4 0 SDS REFEHIMBIBER T 2 HHEEZZ O HRETHDH &

LI VAR T VAT V=T OWEE 7 — LTz, ZHICBE L, BV EOEMENS,
“explosive dust” &5 FEEILE Y Tid7e < “potentially explosive atmosphere” [Z & & #i % 5 X
TRV EDERMNAD Y . NEERIT, FA—TITxt L, 2 A b EEEO B REISE
(CIERRUOERR 2T 5 L O ZEFE L7z (INF21 TV INF33),

217 KERIST 2 D53 K OFER 1%

K& ST D E O OB F1EICBE T 5 TDG /hEE S OF#ERE R (INF.31, section 8)
W —bhEhs e, FEFEMFICH L, BBTEOUCGEICEN LA T — 2 ORI E
Ry

218 fEbRMnEHME/NE RS OFBRIR

TG /NEEZHERE L VBT ) —X 6 K8, KFHHD A7 ) —= 73R, KDGHMRIZ

B9 % DDT sBR% 0 Rl LSBT 2R/ EBROFHNAN#@E Sz (INF3D),

22 PEEEAEMN

221 GHS #1%% 3.2 X1 3.3 DO LOEIE
GHS #5455 3.2 LN 3.3 EOME FOBIEICETAEAR L AR Fo 2T —FDa—
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS
New individual schedule for CLINKER ASH, DRY

Submitted by Japan

SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for CLINKER ASH, DRY under Group B of the IMSBC Code

Strategic direction: 5.2
High-level action: 5.2.3
Planned output: 5.2.3.3
Action to be taken: Paragraph 11

Related documents: DSC 16/4/24; DSC 17/4/2, annex 2; DSC 17/4/13 and DSC 17/INF.7

Introduction

1 Clinker ash, dry (see photos below) is a coal ash discharged from coal-fired power
stations. This cargo has been shipped in bulk without any incidents associated with cargo
properties since 2009. On average, approximately 10 international and domestic shipments
have taken place annually, carrying approximately 2,000 tonnes a yeatr.

2 The Maritime Safety Committee, at its eighty-ninth session, adopted the amendments
to the IMSBC Code to replace the BCSN "FLY ASH" with "FLY ASH, DRY" and to add the new
individual schedule for "FLY ASH, WET". Despite the generally similar compositions to FLY

I\DSC\17\4-12.doc
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ASH, DRY listed in the revised IMSBC Code, CLINKER ASH, DRY has different characteristics
from FLY ASH, DRY, taking into account the bulk density in the individual schedule for
FLY ASH, DRY.

Proposal

3 Taking into account the draft revised section 9.2.3 of the Code, i.e. classification
criteria for materials hazardous only in bulk (MHB) set out in annex 2 to DSC 17/4/2, Japan
proposes a revised individual schedule for this cargo as Group B, in this document.

4 The draft individual schedule is set out in the annex to this document. The MSDS
for this cargo is set out in annex 1 to DSC 17/INF.7.

5 The proposed individual schedule is applicable only to cargoes handled by closed
type pneumatic system without risk of increase of moisture content. In a separate document,

Japan proposes to include a new individual schedule for CLINKER ASH, WET as
Group A and B cargo for different types of cargo handling systems.

Explanation on this cargo

Risk for liguefaction considering size distribution and moisture content

6 This cargo has low moisture content which is approximately 0.2 per cent, although it
contains fine particles of 2 mm or less. As a further precaution despite the unlikelihood for
liquefaction, a provision is added under the section for loading to require the cargo be carried
by a ship fitted with closed type pneumatic cargo handling system such as cement carriers.

Furthermore, application of this individual schedule is clarified by a provision just after the
BCSN (mandatory part).

Chemical hazards
7 Free quartz included in this cargo has some health hazards as described in the MSDS.
Categorization

8 Based on the considerations above, clinker ash, dry does not fall under Group A and
is therefore suitable for individual schedule under Group B.

Explanations on the proposed shipment requirements
Application of this individual schedule

9 Application of this individual schedule is clarified by a provision just after the BCSN
(mandatory part).

Loading

10 As a precaution for liquefaction, a provision is added to require the cargo be carried
by a ship fitted with closed type pneumatic cargo handling system such as cement carriers.

Action requested of the Sub-Committee

11 The Sub-Committee is invited to consider the information provided and take action
as appropriate.

*k%
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ANNEX

TENTATIVE BULK CARGO SHIPPING NAME

CLINKER ASH, DRY

This individual schedule shall only apply to cargoes handled by closed type pneumatic
system without risk of increase of moisture content. In case of handled by other means,
such as groves, individual schedule for CLINKER ASH, WET shall apply.

DESCRIPTION

Coal ash discharged from coal-fired power stations. Grey-coloured, possibly ranging from
near-white to near-black, and odourless substance collected from the bottom of boilers, and
resembles sand. Moisture content is up to 0.2 per cent. Insoluble in water.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?) STOWAGE FACTOR (m3t)
Not applicable 1,000 to 1,700 0.6t01.0
- ——————————————————————— —————————— —————————————————————————————————|
SIZE CLASS GROUP
Up to 2 mm Not applicable B
HAZARD

The material may cause cancer and damage to organs (respiratory system, kidney) through
prolonged or repeated exposure. This cargo is hon-combustible or has a low fire-risk.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

No special requirements.

LOADING

This cargo shall be loaded by closed type pneumatic system.
PRECAUTIONS

No special requirements.

I\DSC\17\4-12.doc
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VENTILATION

No special requirements.
CARRIAGE

No special requirements.
DISCHARGE

No special requirements.
CLEAN-UP

No special requirements.

EMERGENCY PROCEDURES

Special emergency equipment to be carried
Protective clothing (goggles, dust filter masks, gloves, coveralls).

Emergency procedures
Wear protective clothing

Emergency action in the event of fire
Nil (non-combustible)

Medical First Aid
Refer to the Medical First Aid Guide (MFAG), as amended.
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS

New individual schedule for CLINKER ASH, WET

Submitted by Japan

SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for CLINKER ASH, WET under Group A and B of the
IMSBC Code

Strategic direction: 5.2
High-level action: 523
Planned output: 5.2.3.3
Action to be taken: Paragraph 10

Related documents: DSC 16/4/29; DSC 17/4/2, DSC 17/4/12 and DSC 17/INF.7

Introduction

1 Clinker ash, wet (see photo below) is a coal ash discharged from coal-fired power
stations. This cargo has been shipped in bulk without any incidents associated with cargo
properties since 1982. In average, approximately 180 international and domestic shipments
have taken place annually, carrying approximately 143,000 tonnes a year.
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2 The Maritime Safety Committee, at its eighty-ninth session, adopted the
amendments to the IMSBC Code to replace the BCSN "FLY ASH" with "FLY ASH, DRY" and
to add the new individual schedule for "FLY ASH, WET". Despite the generally similar
compositions to FLY ASH, WET listed in the revised IMSBC Code, CLINKER ASH, WET has
different characteristics from FLY ASH, WET, taking into account the text in the section for
description in the individual schedule for FLY ASH, WET.

Proposal

3 Japan proposes a revised individual schedule for this cargo as Group A and B, in
this document, taking into account the following agreement by the E&T Group:

A the draft revised section 9.2.3 of the Code, i.e. classification criteria for
materials hazardous only in bulk (MHB) set out in annex 2 to DSC 17/4/2,;
and

2 even though it was normally carried in a dry condition with moisture content

far below its TML, if a cargo could liquefy then it should be classified as a
Group A cargo (paragraph 6.55 in DSC 17/4/2).

4 The draft individual schedule is set out in the annex to this document. The MSDS
for this cargo is set out in annex 1 to DSC 17/INF.7.

5 In a separate document, Japan proposes to include a new individual schedule for
CLINKER ASH, DRY as Group B cargo for specific cargoes which are handled by closed
type pneumatic system without risk of increase of moisture content.

Explanation on this cargo

6 Some materials in this cargo contain fine particles, thus it may potentially liquefy
only from the viewpoint of grain size distribution. Free quartz included in this cargo has
some health hazards as described in the MSDS. Based on these considerations, CLINKER
ASH, WET falls under the IMSBC Group A and B.

Note: TML = 31.3%.
Explanations on the proposed shipment requirements
Weather precautions

7 In view of the risks for liquefaction, a provision is added in line with that for such
Group A cargoes as NICKLE ORE, set out in annex 2 to DSC 17/4/2, to prohibit in principle
handing of the cargo during precipitation.

Precautions

8 As a protection against the dust of this cargo, a provision is added to require
persons who may be exposed to the dust to wear goggles or other equivalent dust eye-
protection and dust filter masks, as necessary.

Carriage

9 Japan considers it unnecessary to require regular check on the appearance of the
surface of the cargo during voyage.
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Action requested of the Sub-Committee

10 The Sub-Committee is invited to consider the information provided and take action
as appropriate.
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ANNEX

TENTATIVE BULK CARGO SHIPPING NAME

CLINKER ASH, WET

DESCRIPTION

Coal ash discharged from coal-fired power stations. Grey-coloured, possibly ranging from
near-white to near-black, and odourless substance collected from the bottom of boilers, and

resembles sand. Moisture content is about 15 per cent to 23 per cent. Insoluble in water.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?) STOWAGE FACTOR (m3t)
Not applicable 600 to 1,700 0.6t0 1.7
- ——————————————————————— —————————— —————————————————————————————————|
SIZE CLASS GROUP
Up to 90 mm Not applicable Aand B
HAZARD

The material may liquefy if shipped at a moisture content in excess of its Transportable
Moisture Limit (TML). The material may cause cancer and damage to organs (respiratory
system, kidney) through prolonged or repeated exposure. This cargo is hon-combustible or
has a low fire-risk.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

This cargo shall be kept as dry as practicable before loading, during loading and while on the
voyage. When a cargo is carried in a ship other than a specially constructed or fitted cargo
ship complying with the requirements in subsection 7.3.2 of this Code, the following

provisions shall be complied with:

A the moisture content of the cargo shall be kept less than its TML during
loading operations and the voyage;

2 unless expressly provided otherwise in this individual schedule, the cargo
shall not be handled during precipitation;

3 unless expressly provided otherwise in this individual schedule, during
handling of the cargo, all non-working hatches of the cargo spaces into
which the cargo is loaded or to be loaded shall be closed,;
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4 the cargo may be handled during precipitation under the conditions stated
in the procedures required in subsection 4.3.3 of this Code; and

5 the cargo in a cargo space may be discharged during precipitation provided
that the total amount of the cargo in the cargo space is to be discharged in
the port.

LOADING

Trim in accordance with the relevant provisions required under sections 4 and 5 of the Code.
PRECAUTIONS

Persons who may be exposed to the dust of the cargo shall wear gloves, goggles or other
equivalent dust eye-protection and dust filter masks.

VENTILATION

No special requirements.
CARRIAGE

No special requirements.
DISCHARGE

No special requirements.
CLEAN-UP

No special requirements.

EMERGENCY PROCEDURES

Special emergency equipment to be carried
Protective clothing (goggles, dust filter masks, gloves, coveralls).

Emergency procedures
Wear protective clothing.

Emergency action in the event of fire
Nil (non-combustible)

Medical First Aid
Refer to the Medical First Aid Guide (MFAG), as amended.
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS

New individual schedule for SILICOMANGANESE
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Executive summary:

Strategic direction:
High-level action:
Planned output:
Action to be taken:

Related documents:

SUMMARY

This document contains a proposal to include a new
individual schedule for SILICOMANGANESE (with silicon content
of 18% or less) under Group B of the IMSBC Code

5.2

523

5.2.33
Paragraph 10

DSC 16/4/27, DSC 16/4/82; DSC 1/7/1, DSC 1/7/3; DSC 17/4/2,
annex 2 and DSC 17/INF.7

Introduction

1 Silicomanganese (with silicon content of 18% or less) (see photos below) has been
shipped in bulk without any incidents associated with cargo properties for 36 years
or more. Seven shipments on average have taken place annually, carrying
approximately 5,700 tonnes a year.
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2 This cargo is a ferroalloy comprising principally manganese and silicon, mainly used
as a deoxidizer and alloying element in the steel-making process. Despite the generally
similar compositions to "silicomanganese (low carbon) (with known hazard profile or known
to evolve gases) (with silicon content of 25% or more)" listed in the IMSBC Code, this cargo
has different characteristics from silicomanganese (low carbon) in the Code, taking into
account the text in the individual schedule for the cargo in the Code.

Proposal

3 Taking into account the draft revised section 9.2.3 of the Code, i.e. classification
criteria for materials hazardous only in bulk (MHB) set out in annex 2 to DSC 17/4/2, Japan
proposes a revised individual schedule for this cargo as Group B, in this document.

4 The draft individual schedule is set out in the annex to this document. The MSDS
for this cargo is set out in annex 2 to DSC 17/INF.7.

5 At the last session, in document DSC 16/4/82, Australia proposed a new individual
schedule for Silicomanganese with less than 25 per cent Silicon. In documents DSC 1/7/1
and DSC 1/7/3, South Africa provided the results of test on gas generation of similar
cargoes. This document should be considered together with documents DSC 1/7/1,
DSC 1/7/3 and DSC 16/4/82.

Explanation on this cargo

6 The effective size Dyq of this cargo is 14 to 17 mm, thus this cargo has no risk for
liquefaction. In contact with water may evolve hydrogen, a flammable gas that may form
explosive mixtures with air and may, under similar conditions, produce phosphine and arsine,
which are highly-toxic gases. Based on the considerations above, this cargo does not fall
under Group A and is therefore suitable for individual schedule under Group B.

Explanations on the proposed shipment requirements
Weather precautions

7 In view of the risks due to wetting of this cargo, requirements are provided in the
section for WEATHER PRECAUTIONS.

Loading

8 As precautions against risks for overstress of tanktop due to the extreme high
density, a provision is added to require that due consideration be paid to ensure that tanktop
is not overstressed during voyage and during loading by evenly spreading the cargo across
the tanktop to equalize the weight distribution.

Precautions

9 In view of the risks for chemical hazards, the similar requirements for
SILICOMANGANESE (low carbon) (with known hazard profile or known to evolve gases)
(with silicon content of 25% or more) are provided.

Action requested of the Sub-Committee

10 The Sub-Committee is invited to consider the information provided and take action
as appropriate.

*k%k
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ANNEX
TENTATIVE BULK CARGO SHIPPING NAME
SILICOMANGANESE (with silicon content of 18% or less)

This schedule shall not apply to powder form silicomanganese (see METALLIC
SUBSTANCE, WATER-REACTIVE, N.O.S UN 3208)

DESCRIPTION
A ferroalloy comprising principally manganese and silicon, mainly used as a deoxidizer and
alloying element in the steel-making process. Particle or lump of blackish brown, silver white

metal.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?®) STOWAGE FACTOR (m?t)
Not applicable Approx 3,120 to 3,310 0.30t0 0.32
- — —— —— — |
SIZE CLASS GROUP
Lump of 150 mm or less MHB B
HAZARD

In contact with water may evolve hydrogen, a flammable gas that may form explosive
mixtures with air and may, under similar conditions, produce phosphine and arsine, which
are highly-toxic gases. Cargo is liable to reduce oxygen content in a cargo space. This
cargo is non-combustible or has a low fire-risk.

STOWAGE & SEGREGATION

Segregation as required for class 4.3 materials. "Separated from" foodstuffs and all class 8
liquids.

HOLD CLEANLINESS

Clean and dry as relevant to the hazards of the cargo.

WEATHER PRECAUTIONS

This cargo shall be kept as dry as practicable before loading, during loading and during
voyage. This cargo shall not be loaded during precipitation. During loading of this cargo, all

non-working hatches of the cargo spaces to which this cargo is loaded or to be loaded shall
be closed.
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LOADING

As the density of the cargo is extremely high, the tanktop may be overstressed unless the
cargo is evenly spread across the tanktop to equalize the weight distribution. Due
consideration shall be paid to ensure that the tanktop is not overstressed during voyage and
during loading by a pile of the cargo. Trim in accordance with the relevant provisions
required under sections 4 and 5 of the Code.

PRECAUTIONS

The manufacturer or the shipper shall provide the master with a certificate stating that, after
manufacture, the cargo was stored under cover, but exposed to open air for not less than
three days prior to shipment. Smoking shall not be allowed on deck and in the cargo spaces
and "NO SMOKING" signs shall be displayed on deck whenever this cargo is on board.
Electrical fittings and cables shall be in good condition and properly safeguarded against
short circuits and sparking. Where a bulkhead is required to be suitable for segregation
purposes, cable and conduit penetrations of the decks and bulkheads shall be sealed against
the passage of gas and vapour. Whenever practicable, ventilation systems for the living
quarters shall be shut down or screened and air condition systems shall be placed on
recirculation during loading and discharge of this cargo, in order to minimize the entry of dust
into living quarters or other interior spaces of the ship. Precautions shall be taken to
minimize the extent to which dust of this cargo may come in contact with moving parts of
deck machinery and external navigation aids such as navigation lights. Entry of personnel
into enclosed spaces shall not be permitted until tests have been carried out and it has been
established that the oxygen content has been restored to a normal level throughout the
space and that no toxic gas is present, unless adequate ventilation and air circulation
throughout the free space above the material has been effected.

VENTILATION

Mechanical surface ventilation shall be conducted during the voyage, as necessary, for the
cargo spaces carrying this cargo.

CARRIAGE

For quantitative measurements of oxygen and flammable gases liable to be evolved by the
cargo, a suitable detector for each gas or combination of gases shall be on board while this
cargo is carried. The detector shall be suitable for use in an atmosphere without oxygen and
of certified safe type for use in explosive atmosphere. The concentrations of these gases in
the cargo spaces carrying this cargo shall be measured regularly, during voyage, and the
results of the measurements shall be recorded and kept on board.

DISCHARGE
No special requirements.
CLEAN-UP

No special requirements.
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EMERGENCY PROCEDURES

SPECIAL EMERGENCY EQUIPMENT TO BE CARRIED
Self-contained breathing apparatus.

EMERGENCY PROCEDURES
Wear self-contained breathing apparatus.

EMERGENCY ACTION IN THE EVENT OF FIRE
Batten down and use CO, if available. Do not use water.

MEDICAL FIRST AID
Refer to the Medical First Aid Guide (MFAG), as amended.

Remarks

Material is virtually non-combustible when dry.
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SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for FERRIC OXIDE under Group A of the IMSBC Code

Strategic direction: 5.2
High-level action: 5.2.3
Planned output: 5.2.3.3
Action to be taken: Paragraph 11

Related documents: DSC 16/4/42; DSC 17/4/2 and DSC 17/INF.7

Introduction

1 Ferric oxide (see photo below) has been shipped in bulk without any incidents
associated with cargo properties for 30 years or more. Eighteen shipments on average have
taken place annually, carrying approximately 35,000 tonnes a year.
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2 This cargo is a red, odourless fine powder with approximately 10 per cent moisture.
It has distinctive characteristics in comparison with cargoes listed in the IMSBC Code.

Proposal
3 In this document, Japan proposes to include individual schedule for this cargo as
Group A, taking into account the agreement by the E&T Group that even though it was

normally carried in a dry condition with moisture content far below its TML, if a cargo could
liquefy then it should be classified as a Group A cargo (DSC 17/4/2, paragraph 6.55).

4 A revised draft individual schedule is set out in the annex to this document.
The MSDS for this cargo is set out in annex 4 to DSC 17/INF.7.

Explanation on this cargo
Risk for liguefaction considering size distribution and moisture content

5 This cargo comprises fine particles, thus it may potentially liquefy only from the
viewpoint of grain size distribution.

Chemical hazards

6 The harmful nature this cargo presents is not significant. This cargo is neither
reactive nor combustible, and does not have any corrosivity, oxygen depletion. The risk for
dust explosion is significantly low.

Categorization

7 Based on the considerations above, this cargo does not fall under Group B and is
therefore suitable for individual schedule under Group A.

Explanations on the proposed shipment requirements

Weather precautions

8 In view of the risks for liquefaction, a provision is added in line with that for such
Group A cargoes as NICKLE ORE, set out in annex 2 to DSC 17/4/2, to prohibit in principle
handling of the cargo during precipitation.

Precautions

9 As a protection against the dust of this cargo, a provision is added to require
persons who may be exposed to the dust to wear goggles or other equivalent dust
eye-protection and dust filter masks, as necessary.

Categorization

10 In view of the risks for liquefaction, the requirements similar to those for Mineral
Concentrates are provided.

Action requested of the Sub-Committee

11 The Sub-Committee is invited to consider the information provided and take action
as appropriate.

*kk
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ANNEX
TENTATIVE BULK CARGO SHIPPING NAME

FERRIC OXIDE

DESCRIPTION
Red, odourless fine powder with approximately 10 per cent moisture. Insoluble in water.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?) STOWAGE FACTOR (m?/t)
Not applicable 1,950 0.51
- ————————————————— |
SIZE CLASS GROUP
Fine particles Not applicable A
HAZARD

The material may liquefy if shipped at a moisture content in excess of its Transportable
Moisture Limit (TML). This cargo is non-combustible or has a low fire-risk.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

This cargo shall be kept as dry as practicable before loading, during loading and while on the
voyage. When a cargo is carried in a ship other than a specially constructed or fitted cargo
ship complying with the requirements in subsection 7.3.2 of this Code, the following

provisions shall be complied with:

A1 the moisture content of the cargo shall be kept less than its TML during
loading operations and the voyage;

2 unless expressly provided otherwise in this individual schedule, the cargo
shall not be handled during precipitation;

3 unless expressly provided otherwise in this individual schedule, during
handling of the cargo, all non-working hatches of the cargo spaces into
which the cargo is loaded or to be loaded shall be closed;

4 the cargo may be handled during precipitation under the conditions stated
in the procedures required in subsection 4.3.3 of this Code; and
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5 the cargo in a cargo space may be discharged during precipitation,
provided that the total amount of the cargo in the cargo space is to be
discharged in the port.

LOADING
Trim in accordance with the relevant provisions required under sections 4 and 5 of the Code.

PRECAUTIONS

Persons who may be exposed to the dust of the cargo shall wear goggles or other equivalent
dust eye-protection and dust filter masks, as necessary.

VENTILATION

No special requirements.

CARRIAGE

The appearance of the surface of this cargo shall be checked regularly during voyage. If free
water above the cargo or fluid state of the cargo is observed during voyage, the master shall
take appropriate actions to prevent cargo shifting and potential capsize of the ship, and give
consideration to seeking emergency entry into a place of refuge.

DISCHARGE

No special requirements.

CLEAN-UP

No special requirements.
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS

New individual schedule for scale generated from iron

and steel making process

Submitted by Japan

Executive summary:

Strategic direction:
High-level action:
Planned output:
Action to be taken:

Related documents:

SUMMARY

This document contains a proposal to include a new individual
schedule for SCALE GENERATED FROM IRON AND
STEEL-MAKING PROCESS under Group A of the IMSBC Code

5.2

5.2.3

5.2.3.3
Paragraph 12

DSC 16/4/50; DSC 17/4/2 and DSC 17/INF.7

Introduction

1 Scale generated from iron and steel-making process (see photos below) has been
shipped in bulk without any incidents associated with cargo properties for 60 years or more.
Two hundred shipments on average have taken place annually, carrying
approximately 3,500,000 tonnes a year.
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2 This cargo is a by-product generated from iron and steel-making process which
contains a large amount of iron oxides, and reused as a raw material for iron. It has
distinctive characteristics in comparison with cargoes listed in the IMSBC Code.

Proposal

3 In this document, Japan proposes to include individual schedule for this cargo as
Group A, taking into account the agreement by the E&T Group that, even though it was
normally carried in a dry condition with moisture content far below its TML, if a cargo could
liquefy then it should be classified as a Group A cargo (DSC 17/4/2, paragraph 6.55).

4 A revised draft individual schedule is set out in the annex to this document.
The MSDS for this cargo is set out in annex 5 to DSC 17/INF.7.

Explanation on this cargo
Risk for liguefaction considering size distribution and moisture content

5 This cargo contains fine particles, thus it may potentially liquefy only from the
viewpoint of grain size distribution.

Chemical hazards

6 This cargo comprises non-organic oxides, non-organic hydroxides and moisture
which are mutually mingled, thereby it has no flammability, toxicity and corrosivity. It is also
free from risks for dust explosion and oxygen depletion.

Categorization

7 Based on the considerations above, this cargo falls under neither Group B and is
therefore suitable for individual schedule under Group A.

Explanations on the proposed shipment requirements

Weather precautions

8 In view of the risks for liquefaction, a provision is added in line with that for such
Group A cargoes as NICKLE ORE, set out in annex 2 to DSC 17/4/2, to prohibit in principle
handing of the cargo during precipitation.

Loading

9 As precautions against risks for overstress of the tanktop due to the extreme high
density, a provision is added to require that due consideration be paid to ensure that the
tanktop is not overstressed during voyage and during loading by evenly spread the cargo
across the tanktop to equalize the weight distribution.

Precautions

10 As a protection against the dust of this cargo, a provision is added to require

persons who may be exposed to the dust to wear goggles or other equivalent dust
eye-protection and dust filter masks, as necessary.
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Carriage

11 In view of the risks for liquefaction, the requirements similar to those for Mineral
Concentrates are provided.

Action requested of the Sub-Committee

12 The Sub-Committee is invited to consider the information provided and take action
as appropriate.
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ANNEX
TENTATIVE BULK CARGO SHIPPING NAME

SCALE GENERATED FROM IRON AND STEEL MAKING PROCESS

DESCRIPTION

This cargo is a by-product generated from iron and steel-making process which contains a
large amount of iron oxides, and reused as a raw material for iron. Shape varies from
powder to lumps. Colour is grey, ash brown, ash black green, brown, burnt umber or black.
Specific gravity of solids is 3 to 6.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?) STOWAGE FACTOR (m?/t)
Not applicable 1,300 to 3,300 0.30t0 0.77
- ——————————————————— —————— ——————————————————————————
SIZE CLASS GROUP
Up to 150 mm Not applicable A
HAZARD

The material may liquefy if shipped at a moisture content in excess of its Transportable
Moisture Limit (TML). This cargo is non-combustible or has a low fire-risk.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

This cargo shall be kept as dry as practicable before loading, during loading and while on the
voyage. When a cargo is carried in a ship other than a specially constructed or fitted cargo
ship complying with the requirements in subsection 7.3.2 of this Code, the following

provisions shall be complied with:

A1 the moisture content of the cargo shall be kept less than its TML during
loading operations and the voyage;

2 unless expressly provided otherwise in this individual schedule, the cargo
shall not be handled during precipitation;

3 unless expressly provided otherwise in this individual schedule, during
handling of the cargo, all non-working hatches of the cargo spaces into
which the cargo is loaded or to be loaded shall be closed;
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4 the cargo may be handled during precipitation under the conditions stated
in the procedures required in subsection 4.3.3 of this Code; and

5 the cargo in a cargo space may be discharged during precipitation provided
that the total amount of the cargo in the cargo space is to be discharged in
the port.

LOADING

Trim in accordance with the relevant provisions required under sections 4 and 5 of the Code.
As the density of the cargo is extremely high, the tanktop may be overstressed unless the
cargo is evenly spread across the tanktop to equalize the weight distribution. Due
consideration shall be given to ensure that tanktop is not overstressed during voyage and
during loading by a pile of the cargo.

PRECAUTIONS

Persons who may be exposed to the dust of the cargo shall wear goggles or other equivalent
dust eye-protection and dust filter masks, as necessary.

VENTILATION

No special requirements.

CARRIAGE

The appearance of the surface of this cargo shall be checked regularly during voyage. If free
water above the cargo or fluid state of the cargo is observed during voyage, the master shall
take appropriate actions to prevent cargo shifting and potential capsize of the ship, and give
consideration to seeking emergency entry into a place of refuge.

DISCHARGE

No special requirements.

CLEAN-UP

No special requirements.

I\DSC\17\4-17.doc
- 193 -



INTERNATIONAL E

s
@ MARITIME
7~ ORGANIZATION

LL<<(-‘
Q‘((‘—

SUB-COMMITTEE ON DANGEROUS DSC 17/4/18
GOODS, SOLID CARGOES AND 12 July 2012
CONTAINERS Original: ENGLISH

17th session
Agenda item 4

AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS
New individual schedule for non-ferrous metal slag

Submitted by Japan

SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for "Non-Ferrous Metal Slag" having COPPER SLAG and
ZINC SLAG as a respective Bulk Cargo Shipping Name (BCSN)
under Group C of the IMSBC Code

Strategic direction: 5.2

High-level action: 5.2.3

Planned output: 5.2.3.3

Action to be taken: Paragraph 13

Related documents: DSC 16/4/59; DSC 17/4/2, annex 2 and DSC 17/INF.7

Introduction

1 Copper slag and zinc slag (see photos below) have been subject to safe transport
in bulk without incidents associated with cargo properties for 60 years or more.
Approximately 1,300 shipments on average have taken place annually, carrying
approximately 1,700,000 tonnes a year in total.

COPPER SLAG ZINC SLAG
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2 These cargoes are residues generated from smelting process. These cargoes are
highly permeable (high Darcy's coefficient) and pore water of these cargoes drains quickly.

Proposal

3 Due to the proximity in characteristics, Japan is of the view that these cargoes are
appropriately addressed under one cargo named "Non-Ferrous Metal Slag" retaining
respective Bulk Cargo Shipping Names (BCSNs), in the same manner with Mineral
Concentrates that has 24 BCSNs thereunder.

4 Japan proposes a revised individual schedule for these cargoes, as Group C, in this
document, taking into account the draft revised section 9.2.3 of the Code, i.e. classification
criteria for materials hazardous only in bulk (MHB) set out in annex 2 to DSC 17/4/2.

5 For GRANULATED SLAG listed in the IMSBC Code, its size is less than 5 mm and
its bulk density is 1,111 kg/m? whereas "Non-Ferrous Metal Slag" has size of less
than 10 mm and bulk density ranging 1,500 to 2,500 kg/m?.

6 The draft individual schedule is set out in the annex to this document. The MSDS
for this cargo is set out in annex 8 to DSC 17/INF.7.

Explanation on this cargo
Risk for liguefaction considering size distribution and moisture content
7 These cargoes are highly permeable, thus they are not liable to liquefy.
Note: The permeability of COPPER SLAG, i.e. the finest material in these
cargoes, was 2.6 x 102 cm/s. The permeability of typical liquefaction
materials, i.e. copper concentrate and zinc concentrate, were 1.9 x 10*
and 1.1 x 10, respectively. (cf. DSC 6/5/3)

Chemical hazard

8 These cargoes are stable oxides and do not deplete oxygen, and are not reactive
with water. They have no risk for dust explosion as well.

Categorization

9 Based on the considerations above, these cargoes fall under neither Group A nor
Group B and is therefore suitable for individual schedule under Group C.

Explanations on the proposed shipment requirements

Loading

10 These cargo may slide if a steep cargo pile remains. In this context, the
requirement similar to one for Mineral Concentrates is provided. In addition, as a precaution

for preventing overstress of the tanktop, the requirement similar to one for Mineral
Concentrates is provided.
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Precautions
11 As a protection of persons and equipment against the dust of these cargoes,
provisions used in various individual schedules are added.
Carriage
12 To prevent formation of dangerous wet base (see subsection 7.2.3 of the Code), the
requirement for bilge pumping is added.
Action requested of the Sub-Committee
13 The Sub-Committee is invited to consider the information provided and take action

as appropriate.
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ANNEX
DRAFT INDIVIDUAL SCHEDULE
Non-Ferrous Metal Slag
(See Bulk Cargo Shipping Names below)

COPPER SLAG ZINC SLAG

DESCRIPTION

Residue generated from copper or zinc smelting process. These cargoes are highly
permeable and pore water of these cargoes drains quickly. Black or red-brown in colour and
either a granular or lump.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m?) STOWAGE FACTOR (m*/t)
Not applicable 1,500 to 2,500 0.40 to 0.67
- ——————————————— |
SIZE CLASS GROUP
Up to 10 mm Not applicable C
HAZARD

This cargo is abrasive. This cargo is non-combustible or has a low fire-risk.
STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

No special requirements.

LOADING

This cargo shall be trimmed to ensure that the height difference between peaks and troughs
does not exceed 5 per cent of the ship's breadth and that the cargo slopes uniformity from
the hatch boundaries to the bulkheads and no shearing faces remain to collapse during
voyage. As the density of the cargo is extremely high, the tanktop may be overstressed
unless the cargo is evenly spread across the tanktop to equalize the weight distribution. Due
consideration shall be given to ensure that the tanktop is not overstressed during the voyage
and during loading by a pile of the cargo.
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PRECAUTIONS

Appropriate action shall be taken to protect machinery and accommodation spaces from the
dust of the cargo. Bilge wells of the cargo spaces shall be protected from ingress of the
cargo. Due consideration shall be given to protect equipment from the dust of the cargo.
Persons who may be exposed to the dust of the cargo shall wear goggles or other equivalent
dust eye-protection, dust filter masks and protective clothing, as necessary, in particular
when the cargo with low-moisture content is handled under gusty conditions.

VENTILATION

No special requirements.

CARRIAGE

Bilge water shall be removed regularly during the voyage.

DISCHARGE

No special requirements.

CLEAN-UP

No special requirements.
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS
New individual schedule for COAL TAR PITCH

Submitted by Japan

SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for COAL TAR PITCH under Group B of the IMSBC Code

Strategic direction: 5.2
High-level action: 5.2.3
Planned output: 5.2.3.3
Action to be taken: Paragraph 10

Related documents: DSC 16/4/25; DSC 17/4/2, annex 2 and DSC 17/INF.7

Introduction

1 COAL TAR PITCH has been subject to shipment in bulk without any incidents
associated with cargo properties for 36 years or more. More than 97 shipments have taken
place for the recent five years, carrying approximately 137,000 tonnes.

2 This cargo is a distilled residue of Coal Tar, a by-product of Cokes production.
Despite the generally similar properties to PITCH PRILL listed in the IMSBC Code, this cargo
has different characteristics from PITCH PRILL, taking into account the text in the individual
schedule for PITCH PRILL in the Code.
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Proposal

3 Taking into account the draft revised section 9.2.3 of the Code, i.e. classification
criteria for materials hazardous only in bulk (MHB) set out in annex 2 to DSC 17/4/2, Japan
proposes a revised individual schedule for this cargo as Group B, in this document.

4 In paragraph 3.1, annex 2 to document DSC 16/4/25, Japan explained the risk for
liquefaction considering size distribution and moisture content as follows:

"This cargo is up t0100 mm in size. This cargo has two categories; one is coarse
substances of 1.7 mm and more in Dy, and the other is fine particles of 1 mm or
less in Dyjp. Whereas the former is not liable to liquefy due to the size distribution,
the latter may potentially liquefy only from the viewpoint of size distribution.
However, the latter is not either liable to liquefy on the grounds that the quality
control in place ensures that the maximum moisture content of this cargo is
sufficiently less than the Transport Moisture Limit (TML)."

5 After DSC 16, the E&T Group, at its seventeenth session, agreed that if a cargo
could liquefy in case of high-moisture content, the cargo should be classified as a Group A,
even though a cargo was normally carried in a dry condition (paragraph 6.55 in DSC 17/4/2).
Japanese industry, taking into account the agreement by the E&T Group, decided to produce
only coarse substances for carriage on ships in bulk. Namely, Japanese industry selected
controlling the grain size of material rather than controlling the moisture content of material.

6 In this document, Japan proposes to include a new individual schedule for coarse
COAL TAR PITCH having grain size up to 100 mm. The effective size Dig is more
than 1 mm.

7 The draft individual schedule is set out in the annex to this document. The MSDS
for this cargo is set out in annex 9 to DSC 17/INF.7.

Explanation on this cargo

8 COAL TAR PITCH, with generally similar physical properties to PITCH PRILL listed
in the IMSBC Code, has been approved as a separate cargo due to the different
characteristics listed below:

e PITCH PRILL softens between 40°C to 50°C and melts between 105°C to
107°C, whereas this cargo softens at much higher temperature (70°C to 120°C)
with melting point exceeding 120°C.

e Unlike PITCH PRILL, this cargo does not contain any polycyclic aromatic
hydrocarbon due to the higher softening and melting point.

9 The GHS (Globally Harmonized System of Classification and Labelling of
Chemicals) classifies this cargo as possessing acute toxicity via the oral route (Category 4).
Nevertheless, unlikely situation that this cargo is taken via the oral route during transport
under normal conditions warrants ruling out the aforementioned risk factors in transit.
Although this cargo is classified under the GHS system as possessing serious eye damage,
eye irritation (Category 1) and carcinogenicity (Category 1), it is justified to disregard the
aforementioned characteristics in transport in light of the long-term exposure taken into
account in the GHS, which is unlikely during transport. This cargo does not react with water,
thus generates no flammable gases. It is insoluble in water. This cargo is not corrosive and
does not deplete oxygen. This cargo is neither self-reactive nor flammable. This cargo is
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less dangerous than PITCH PRILL listed in the IMSBC Code under MHB, given the lower
associated risks for inhalation, toxicity and flammability possessed by such substances as
Benzene, Toluene and Xylene, which may be generated from PITCH PRILL. The higher
softening and melting point of this cargo leads to less aforementioned gases than PITCH
PRILL.

Action requested of the Sub-Committee

10 The Sub-Committee is invited to consider the information provided and take action
as appropriate.
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ANNEX

TENTATIVE BULK CARGO SHIPPING NAME
COAL TAR PITCH
DESCRIPTION
A coarse distilled residue of Coal Tar, a by-product of Cokes production. Mostly comprises
many kinds of polycyclic aromatic hydrocarbon. Despite the possible impurities such as
Benzo[a]pyrene, no case for harms on human health has been reported in the handling.
A black solid at ordinary temperature. Has a slight odour of Coal Tar and is insoluble in
water. A raw material in use for electrodes and materials covering pitch bound on metallurgy
coke. The moisture content is up to 6 per cent.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m®) STOWAGE FACTOR (m?t)
Not applicable 600 to 1,100 09tol.7
- |
SIZE CLASS GROUP
Up to 100mm
0 to 10% of fine patrticles: MHB B
less than 1 mm

HAZARD

This cargo is non-combustible or has a low fire-risk. When heated, it melts and turns into
inflammable liquid. In the normal handling, it is stable and does not produce toxic or
flammable gases. It softens between 70°C and 120°C.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

No special requirements.

LOADING

Trim in accordance with the relevant provisions required under sections 4 and 5 of the Code.

PRECAUTIONS

Persons who may be in contact with this cargo shall wear protective gloves.
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VENTILATION

No special requirements.
CARRIAGE

No special requirements.
DISCHARGE

Persons who may be in contact with this cargo shall be supplied with protective gloves, dust
masks, protective clothing and goggles.

CLEAN-UP

Persons who may be in contact with this cargo shall be supplied with protective gloves, dust
masks, protective clothing and goggles.

EMERGENCY PROCEDURES

SPECIAL EMERGENCY EQUIPMENT TO BE CARRIED

Protective gloves

EMERGENCY PROCEDURES

Wear protective clothing, protective gloves, dust masks and goggles.

EMERGENCY ACTION IN THE EVENT OF FIRE

Batten down: use ship's fixed fire-fighting installation if available.
Exclusion of air may be sufficient to control fire.

MEDICAL FIRST AID

Refer to the Medical First Aid Guide (MFAG), as amended.
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AMENDMENT 02-13 TO THE IMSBC CODE AND SUPPLEMENTS
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SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for IRON AND STEEL SLAG AND ITS MIXTURE under
Group A of the IMSBC Code

Strategic direction: 5.2

High-level action: 523

Planned output: 5.2.3.3

Action to be taken: Paragraph 13

Related documents: DSC 16/4/51; DSC 17/4/2 and DSC 17/INF.7

Introduction

1 Iron and steel slag and a mixture of them (see photos below) has been subject to safe
transport in bulk without incidents associated with cargo properties since 1990. On
average, 6,000 shipments have taken place annually, carrying approximately 9,000,000 tonnes
ayear.
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2 This cargo is a slag arising from iron and steel manufacture, and a slag mixed with
its associated substances including combination thereof. It has distinctive characteristics in
comparison with cargoes listed in the IMSBC Code.

Proposal

3 In this document, Japan proposes to include individual schedule for this cargo as
Group A, taking into account the agreement by the E&T Group that even though it was
normally carried in a dry condition with moisture content far below its TML, if a cargo could
liquefy then it should be classified as a Group A cargo (paragraph 6.55 in DSC 17/4/2).

4 A new individual schedule for COARSE IRON AND STEEL SLAG AND ITS
MIXTURE as Group C cargo was agreed at E&T17 (paragraph 6.38 in DSC 17/4/2). Iron
and steel slag and its mixture, proposed in this document, has different grain size distribution
from coarse iron and steel slag and its mixture.

5 A revised draft individual schedule is set out in the annex to this document. The
MSDS for this cargo is set out in annex 6 to DSC 17/INF.7.

Explanation on this cargo
Risk for liquefaction considering size distribution and moisture content

6 This cargo contains fine particles, thus it may potentially liquefy only from the
viewpoint of grain size distribution.

Chemical hazards

7 Although this cargo may generate alkaline solution of low concentration, the alkaline
solution does not possess significant chemical hazards. Vast majority of this cargo are
oxides, thereby it does not deplete oxygen, and is not reactive with water.

Categorization

8 Based on the considerations above, this cargo does not fall under Group B and is
therefore suitable for individual schedule under Group A.

Explanations on the proposed shipment requirements

Weather precautions

9 In view of the risks for liquefaction, a provision is added in line with that for such
Group A cargoes as NICKLE ORE, set out in annex 2 to DSC 17/4/2, to prohibit in principle
handing of the cargo during precipitation.

Loading

10 As precautions against risks for overstress of the tanktop due to the extreme high
density, a provision is added to require that due consideration be paid to ensure that the

tanktop is not overstressed during voyage and during loading by evenly spreading the cargo
across the tanktop to equalize the weight distribution.
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Precautions

11 As a protection against the dust of this cargo, a provision is added to require
persons who may be exposed to the dust to wear goggles or other equivalent dust
eye-protection and dust filter masks, as necessary.

Carriage

12 In view of the risks for liquefaction, the requirements similar to those for Mineral
Concentrates are provided.

Action requested of the Sub-Committee

13 The Sub-Committee is invited to consider the information provided and take action
as appropriate.
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ANNEX

TENTATIVE BULK CARGO SHIPPING NAME

IRON AND STEEL SLAG AND ITS MIXTURE

DESCRIPTION

A slag arising from iron and steel manufacture, and a slag mixed with one of the following
additives or a combination thereof: concrete debris, fly-ash, firebricks, dust collected from
iron/steel making processes, refractory material debris and fine raw materials of iron making.
The iron and steel slag is composed of lime, silica, alumina and the other oxides, and is
vitrified to form a uniform complex oxide out of high temperature processes. This cargo
includes shaped blocks made of iron and steel slag with one of the additives or a
combination of additives: cement, ground granulated blast furnace slag and fly-ash, and its
debris, and their mixture with iron and steel slag. The colour is in the range from
greyish-white to dark grey, and the appearance is in the range from granulated, pebble to
block shaped. Road construction materials, concrete aggregate, soil improvement, civil
engineering materials, raw materials of cement industry and raw materials for fertilizer are
examples of their application.

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m®) STOWAGE FACTOR (m3t)
Not applicable 1,200 to 3,000 0.33t0 0.83
- ——————————————————————— ———————— |
SIZE CLASS GROUP
Up to 100 mm Not applicable A
HAZARD

The above material may liquefy if shipped at moisture content in excess of their
Transportable Moisture Limit (TML). These cargoes are non-combustible or have low
fire-risks.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

This cargo shall be kept as dry as practicable before loading, during loading and while on the
voyage. When a cargo is carried in a ship other than a specially constructed or fitted cargo

ship complying with the requirements in subsection 7.3.2 of this Code, the following
provisions shall be complied with:
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A the moisture content of the cargo shall be kept less than its TML during
loading operations and the voyage;

2 unless expressly provided otherwise in this individual schedule, the cargo
shall not be handled during precipitation;

.3 unless expressly provided otherwise in this individual schedule, during
handling of the cargo, all non-working hatches of the cargo spaces into
which the cargo is loaded or to be loaded shall be closed;

A the cargo may be handled during precipitation under the conditions stated
in the procedures required in subsection 4.3.3 of this Code; and

5 the cargo in a cargo space may be discharged during precipitation,
provided that the total amount of the cargo in the cargo space is to be
discharged in the port.

LOADING

Trim in accordance with the relevant provisions required under sections 4 and 5 of the Code.
When the stowage factor of this cargo is equal or less than 0.56 m®t, the tanktop may be
overstressed unless the cargo is evenly spread across the tanktop to equalize the weight
distribution. Due consideration shall be given to ensure that the tanktop is not overstressed
during the voyage and during loading by a pile of the cargo.

PRECAUTIONS

Persons who may be exposed to the dust of the cargo shall wear goggles or other equivalent
dust eye-protection, dust filter masks and protective clothing, as necessary, in particular
when the cargo with low-moisture content is handled under gusty conditions.

VENTILATION

No special requirements.

CARRIAGE

The appearance of the surface of this cargo shall be checked regularly during voyage. If free
water above the cargo or fluid state of the cargo is observed during voyage, the master shall
take appropriate actions to prevent cargo shifting and potential capsize of the ship, and give
consideration to seeking emergency entry into a place of refuge.

DISCHARGE

No special requirements.

CLEAN-UP

No special requirements.
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SUMMARY

Executive summary: This document contains a proposal to include a new individual
schedule for SOLIDIFIED FUELS RECYCLED FROM WASTES
COMPRISING PAPERS AND PLASTICS under Group B (MHB) of
the IMSBC Code

Strategic direction: 5.2

High-level action: 5.2.3

Planned output: 5.2.3.3

Action to be taken: Paragraph 15

Related documents: DSC 16/4/58; DSC 17/4/2 and DSC 17/INF.7

Introduction

1 Solidified fuel, recycled from wastes comprising papers and plastics (see photos
below), has been subject to shipment in bulk without any incidents associated with cargo
properties for a decade. One to three shipments of this cargo have taken place monthly,
carrying approximately 1,100 to 1,500 tonnes a month.

I\DSC\17\4-21.doc



DSC 17/4/21
Page 2

2 This cargo is generated by solidifying wastes containing mostly papers and plastics
into a cylindrical form. This cargo has distinctive characteristics in comparison with cargoes
listed in the IMSBC Code.

Proposal

3 In this document, Japan proposes to include individual schedule for this cargo as
Group B, taking into account the discussion at the seventeenth session of the E&T Group
(paragraph 6.39 in DSC 17/4/2).

4 A revised draft individual schedule is set out in the annex to this document.
The MSDS for this cargo is set out in annex 7 to DSC 17/INF.7.

Explanation on this cargo
Risk for liguefaction considering size distribution and moisture content

5 This cargo is not liable to liquefy because of the large size (15 to 30 mm in diameter
and 30 to 100 mm in length).

Chemical Hazard

6 This cargo burns violently when melted, generating flammable and toxic gases such
as CO and small amount of HCN and NHs;. Oxygen depletion in the cargo spaces and
spontaneous-heating may take place. This cargo is MHB and not categorized as dangerous
goods by eliminating materials which are categorized as class 4.2 from the scope of this
cargo, while this type of materials may possess class 4.2 hazard depending on components.
The risk for possible dust explosion is significantly reduced by the shape of this cargo.

Categorization

7 Based on the considerations above, SOLIDIFIED FUELS RECYCLED FROM
WASTES COMPRISING PAPERS AND PLASTICS does not fall under Group A and is
therefore suitable for individual schedule under Group B and is classified as MHB.
Explanations on the proposed shipment requirements

General

8 Spontaneous heating may occur and burns violently when melted, generating
flammable and toxic gases. In view of these risks, various requirements are stipulated for
this cargo.

Application of this individual schedule

9 It is clarified by a provision just after the BCSN (mandatory part) that the individual
schedule shall not apply to dangerous goods (Class 4.2).

Loading
10 To ensure that this cargo does not fall under class 4.2 dangerous goods, the

requirement "Shipper shall declare to master that this cargo does not fall under class 4.2
dangerous goods." has been added for this cargo under the section for LOADING.
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Precautions
11 In view of the risks for flammability and the oxygen depletion, the following
requirements have been added:
A1 "Smoking and the use of naked flames shall not be permitted in the cargo

areas and adjacent spaces during handling of this cargo and voyage."; and

2 "After discharging this cargo, entry into cargo spaces shall not be permitted
unless they are sufficiently ventilated.".

Ventilation

12 In view of the risks for self-heating, the requirement "The hatches of the cargo
spaces shall be closed and the spaces shall not be ventilated during voyage." has been
added.

Carriage

13 In view of the risks for oxygen depletion, the requirement "Entry into the cargo
spaces shall not be permitted during voyage." has been added.

Discharge

14 In view of the risks for oxygen depletion, the requirement "The hatches of the cargo
spaces shall be opened prior to entry and sufficiently ventilated." has been added.

Action requested of the Sub-Committee

15 The Sub-Committee is invited to consider the information provided and take action
as appropriate.
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ANNEX

TENTATIVE BULK CARGO SHIPPING NAME

SOLIDIFIED FUELS RECYCLED FROM WASTES COMPRISING PAPERS AND PLASTICS
This schedule shall not apply to material classified as dangerous goods (Class 4.2).
DESCRIPTION

Solidified wastes comprising papers and plastics by compressing or extruding in moulds.
This cargo does not fall under the Hazard class 4.2, packing group Ill. The higher calorific
value of this cargo is 25 to 33 MJ/kg. The main raw materials of this cargo are waste paper
and plastic. Moisture content is 5 per cent or less. Ash content is 10 per cent or less. Total
chlorine is 0.3 per cent or less

CHARACTERISTICS

ANGLE OF REPOSE BULK DENSITY (kg/m®) STOWAGE FACTOR (m?#)
Not applicable 400 to 500 2t02.5
- ———————————————————————————— —————————— |
SIZE CLASS GROUP

Cylindrical with 30 to 100 mm

Diameter 15 to 30 mm MHE B

HAZARD

Spontaneous ignition is not liable to occur up to 200°C. When ignited, it burns violently.
When melted, it generates flammable and toxic gases. Spontaneous-heating may take place
and may deplete oxygen in the cargo spaces.

STOWAGE & SEGREGATION

No special requirements.

HOLD CLEANLINESS

No special requirements.

WEATHER PRECAUTIONS

No special requirements.

LOADING

Shipper shall declare to master that this cargo does not fall under class 4.2 Dangerous

goods. Trim in accordance with the relevant provisions required under sections 4 and 5 of
the Code.
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PRECAUTIONS

Smoking and the use of naked flames shall not be permitted in the cargo areas and adjacent
spaces during handling of this cargo and voyage. After discharging this cargo, entry into
cargo spaces shall not be permitted unless they have been sufficiently ventilated.
VENTILATION

The hatches of the cargo spaces shall be closed and the spaces shall not be ventilated
during voyage.

CARRIAGE

Entry into the cargo spaces shall not be permitted during voyage.

DISCHARGE

The hatches of the cargo spaces shall be opened and sufficiently ventilated prior to entry.
CLEAN-UP

No special requirements.

Emergency procedures

Special emergency equipment to be carried
Protective clothing (protective glasses, heat-resistant gloves, coveralls).

Emergency procedures
Wear protective clothing.

Emergency action in the event of fire
Batten down; use ship's fixed fire-fighting installation, if fitted.
Extinguish fire with water, foam or dry chemicals.

Medical First Aid
Refer to the Medical First Aid Guide (MFAG), as amended.
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Strategic direction:
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Action to be taken:

Related documents:

SUMMARY

This document contains Material Safety Data Sheets for new
cargoes proposed by Japan

5.2

523

5.2.3.3

Paragraph 3

DSC 17/4/12, DSC 17/4/13, DSC 17/4/14, DSC 17/4/15,

DSC 17/4/16, DSC 17/4/17, DSC 17/4/20, DSC 17/4/21, DSC 17/4/18
and DSC 17/4/19

1 This document contains Material Safety Data Sheets of the following cargoes, for
which new individual schedules are proposed to this session:

Annex1 DSC 17/4/12 CLINKER ASH, DRY;
DSC 17/4/13 CLINKER ASH, WET;

Annex 2 DSC 17/4/14 SILICOMANGANESE (with silicon content of 18% or

less);

Annex 3 DSC 17/4/15 CHEMICAL GYPSUM;

Annex4 DSC 17/4/16 FERRIC OXIDE;

Annex5 DSC 17/4/17 SCALE GENERATED FROM IRON AND

STEEL-MAKING PROCESS;

Annex 6 DSC 17/4/20 IRON AND STEEL SLAG AND ITS MIXTURE;
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Annex 7 DSC 17/4/21 SOLIDIFIED FUELS RECYCLED FROM WASTES
COMPRISING PAPERS AND PLASTICS;

Annex 8 DSC 17/4/18 COPPER SLAG and ZINC SLAG; and

Annex 9 DSC 17/4/19 COAL TAR PITCH.
2 This document further contains Material Safety Data Sheets of MANGANESE
COMPONENT FERROALLOY SLAG, for which a new individual schedule was proposed to
the last session, upon request by the E&T Group, as set out in annex 10.

Action requested of the Sub-Committee

3 The Sub-Committee is invited to note the information contained in the annexes to
this document.
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ANNEX 1

Material Safety Data Sheet (CLINKER ASH, DRY and CLINKER ASH, WET)

SECTIONL1: IDENTIFICATION OF THE MATERIAL AND SUPPLIER

GHS PRODUCT IDENTIFIER
OTHER MEANS OF IDENTIFIER
SUPPLIER'S DETAILS

CLINKER ASH
Free quartz
THE FEDERATION OF ELECTRIC POWER

COMPANIES
(KEIDANREN BLDG. 3-2, 1-CHOME, OHTE-MACHI,

CHIYODA-KU,
TEL: +81-3-6361-5813

SECTIONZ2: HAZARDS IDENTIFICATION
Physical Hazards

Hazard class

Explosives

Flammable gases

Flammable aerosols

Oxidizing gases

Gases under pressure

Flammable liquids

Flammable solids

Self-reactive substances and mixtures
Pyrophoric liquids

Pyrophoric solids

Self-heating substances and mixtures
Substances and mixtures, which in contact
with water, emit flammable gases
Oxidizing liquids

Oxidizing solids

Organic peroxides

Corrosive to metals

Health Hazards

Hazard class

Acute toxicity (oral)

Acute toxicity (dermal)

Acute toxicity (inhalation: gas)
Acute toxicity (inhalation: vapour)
Acute toxicity (inhalation: dust)
Acute toxicity (inhalation: mist)
Skin corrosion / irritation

Serious eye damage / eye irritation
Respiratory

Skin sensitizer

Germ cell mutagenicity
Carcinogenicity

TOKYO

100-8118,
FAX: +81-3-6361-9033)

JAPAN

Crystalline silica, quartz

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not classified
Not applicable
Not applicable
Not classified
Not classified
Not classified

Not applicable
Classification not possible
Not applicable
Classification not possible

Crystalline silica, quartz

Classification not possible
Classification not possible
Not applicable

Not applicable
Classification not possible
Not applicable
Classification not possible
Classification not possible
Classification not possible
Classification not possible
Not classified

Category 1A
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Toxic to reproduction Classification not possible

Specific target organs/systemic toxicity Category 1 (respiratory system)
following single exposure

Specific target organs/systemic toxicity Category 1 (respiratory system, kidney)
following repeated exposure

Aspiration hazard Classification not possible

GHS label elements
GHS PICTOGRAMS OR SYMBOLS

&

GHS SIGNAL WORD(s) DANGER
GHS HAZARD STATEMENT(S)
H350 May cause cancer
H370 Causes damage to organs (respiratory system)
H372 Causes damage to organs (respiratory system, kidney)
through prolonged or repeated exposure
GHS Precautionary Statement(s)
<PREVENTION>
P201 Ohbtain special instruction before use
P202Do not handle until all safety precautions have been
read and understood
P260 Do not breathe dust
P264Wash hands, face throughly after handling
P270 Do not eat, drink or smoke when using this product
P280Wear protective goggles or other equivalent dust
eye-protection and dust filter masks, as necessary
<RESPONSE>
P308+P311IF expose or concerned: Call a doctor
P308+P313IF expose or concerned: Get medical
advice/attention
P314Get medical advice/attention if you feel unwell
<STORAGE>
P405 Store locked up
<DISPOSE>
P501 Dispose of contents/container to in accordance with
local/regional/national/international regulation

SECTION3: COMPOSITION / INFORMATION ON INGREDIENTS

Mixtures
Ingredient Formula CAS No. Content Remark
Crystalline silica, quartz Si-02 14808- 40-75%
60-7 Including
free
quartz
(1-40%)
ALUMINIUM OXIDE Al2-03 1344-28- 15-35%
1
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IRON OXIDE Fe2-03  1309-37- 2-20%
1

CALCIUM OXIDE Ca-O 1305-78- 1-10%
8

MAGNESIUM OXIDE Mg-O 1309-48- 1-3%
4

SODIUM OXIDE Na2-O - 1-2%

POTASSIUM OXIDE K2-O - 1-4%

Other than the substance being free is a compound.

Substances

Chemical identity of the substance Crystalline silica, quartz

CAS No.

Common name(s), synonym(s) of the substance  Quartz, Crystalline silicon

dioxide, quartz, Silicic anhydride

Formula Sio2
14808-60-7
SECTION4: FIRST AID MEASURES
INHALATION: Remove person to fresh air and keep comfortable for
breathing.

Rinse mouth with water or warm water immediately.

Get medical advice/attention
Get medical advice/attention if you feel unwell
SKIN CONTACT: Rinse skin with water/shower
Get medical advice/attention

Get medical advice/attention if you feel unwell

EYE CONTACT: Rinse cautiously with water for several minutes
If eye irritation persists, get medical advice/attention
Get medical advice/attention

Get medical advice/attention if you feel unwell

INGESTION: Rinse mouth
Get medical advice/attention

Get medical advice/attention if you feel unwell

SECTIONS. FIRE FIGHTING MEASURES

Suitable extinguishing media not flammable, combustible or explosive.

Use appropriate extinguishing media for surrounding fire

Specific hazards arising from the chemical None

Special protective actions for firefighters Wear  protective  clothing/respiratory
protection as needed

SECTIONG: ACCIDENTAL RELEASE MEASURES

Personal precautions, protective
equipment and emergency procedures
For non-emergency personnel, the
wearing of suitable protective equipment
to prevent any contamination of skin,
eyes and personal clothing
Environmental precautions Be careful not to cause damage to the
environment by cargo is discharged
directly into rivers, etc.
Should not be released into the
environment
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Methods and materials for containment and cleaning up

SECTION7: HANDLING AND STORAGE
Precautions for safe handling
TECHNICAL MEASURE

Take measures of as described

in chapter

To minimize dust, vacuum cleaning is
preferred.
Dust on the floor, etc., will be washed
with water.

"8. EXPOSURE CONTROLS/

PERSONAL PROTECTION" and wear an appropriate
protective equipment.
LOCAL-VENTILATION/WHOLE-VENTILATION
Set local exhaust or general ventilation of as described in chapter "8. EXPOSURE
CONTROLS /PERSONAL PROTECTION"

NOTES

Avoid breathing

Avoid contact with eyes, skin
May cause damage with eyes, skin and respiratory system

Wear

protective goggles or

other equivalent dust

eye-protection and dust filter masks, as necessary

Due consideration shall be paid to prevent exposure to the
dust of the cargo and pay attention to the ventilation
Conditions for safe storage, including any incompatibilities
TECHNICAL MEASURE Due consideration shall be paid
to prevent exposure to the dust of the cargo

INCOMPATIBLE SUBSTANCES None.

Refer to 10.

STABILITY AND REACTIVITY

SAFEKEEPING CONDITION

Store in a dry place

PACKAGING MATERIALS There is no rule of packaging
and containers

SECTIONS8: EXPOSURE CONTROLS / PERSONAL PROTECTION

< CLINKER ASH >
CONTROL LIMIT
Appropriate engineering controls

0.06mg/m3

Individual protection measures, PPE

<Reference: Crystalline silica, quartz >

CONTROL LIMIT

None

OCCUPATIONAL EXPOSURE LIMITS

Appropriate engineering controls

when handling indoors, "maintain air
concentration below occupational
exposure standards" using enclosed
system, local exhaust ventilation or
whole ventilation if necessary

Wear protective goggles or other
equivalent dust eye-protection and dust
filter masks and gloves and clothing and

respiratory protection, as necessary

0.025mg/m3 ; ACGIH(2006) TLV-TWA

when handling indoors, "maintain air
concentration below occupational
exposure standards" using enclosed
system, local exhaust ventilation or
whole ventilation if necessary
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Individual protection measures, PPE Wear protective goggles or other
equivalent dust eye-protection and dust
filter masks and gloves and clothing and
respiratory protection, as necessary

SECTION9: PHYSICAL AND CHEMICAL PROPERTIES

Appearance grey-coloured (may range from near-
white to near-black)

Odour odourless

Odour threshold not apply

pH 7-9

Melting point/freezing point oxidizing (1390-1600degC)
reducing (1250-1600degC)

Initial boiling point and boiling range No data

Flash point non-flammable

Evaporation rate No data

Flammability (solid, gas) No data

Upper/lower flammability or explosive limits No data

Vapour pressure No data

Vapour density No data

Relative density 1.95-2.45g/cm3

Solubility Not soluble in water

Partition coefficient No data

Auto-ignition temperature non-flammable

Decomposition temperature No data

Viscosity No data

SECTION10: STABILITY AND REACTIVITY

Reactivity /Chemical Stability fused material, stable

Possibility of hazardous reactions low possibility

Conditions to avoid Due consideration shall be paid to
prevent exposure to the dust of the cargo

Incompatible materials None

Hazardous decomposition products None

SECTION11: TOXICOLOGICAL INFORMATION

Acute toxicity Classification not possible

Skin corrosion / irritation May causes skin damage

Serious eye damage / irritation May causes eye damage

Respiratory or skin sensitization Classification not possible

Germ cell mutagenicity Not classified

Carcinogenicity <The following information relates to free

silica contained in the clinker ash>
Free silica is classified as a Category 1

of IARC

May cause cancer
Reproductive toxicity Classification not possible
STOT-single exposure <The following information relates to free

silica contained in the clinker ash>

In human, if the concentration is high
inhalation affects the respiratory system
(IARC)

Causes damage to organs (respiratory
system)
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STOT-repeated exposure <The following information relates to free
silica contained in the clinker ash>
Affect the respiratory system, the kidneys
(IARC)
Causes damage to organs (respiratory
system, kidney) through prolonged or
repeated exposure

Aspiration hazard There is a risk of "pneumoconiosis"
Inhalation of the dust a long time in large
guantities.

SECTION12: ECOLOGICAL INFORMATION
AQUATIC TOXICITY [ACUTE] Not classified
AQUATIC TOXICITY [CRONIC] Not classified

SECTION13: DISPOSAL CONSIDERATIONS

THE REMAINDER WASTE should be disposed accordance with official regulation
Product waste must be incinerated in a hazardous waste
incinerator in accordance with the relevant regulation
oneself or must be incinerated by waste treatment
company having the official approval of regulation.
Notify dangerous and hazardous information thoroughly
to waste Treatment Company

POLLUTION CONTAINER AND PACKING
Used containers could be recycled by cleaning or
should be disposed accordance with official regulation
In case of disposal, remove all contents

SECTION14: TRANSPORT INFORMATION
INTERNATIONAL REGULATIONS
Between the Member States only in the OECD, Not
covered by the Basel Convention

Air: Non-hazardous
Sea: Non-hazardous
Domestic Regulations Land: Non-hazardous
Air: Non-hazardous
Sea: Non-hazardous
Special precaution To ensure that leakage, scattering, the prevention of
load shifting

SECTION15: REGULATORY INFORMATION
Industrial Safety and Health Act
Pneumoconiosis Act
Wastes Disposal and Public Cleansing Act

SECTION16: OTHER INFORMATION
MSDS for Crystalline silica (quartz); Ministry of Health, Labour and Welfare
ACGIH (2006)
IARC

All specifications are to be created based on the information we can get at this time may be
revised by new knowledge.

The content, the physico-chemical property and so on are not a guaranteed-performance.
Notes are usually aimed at handling. If special handling, usage, please Usage for safety

measures.
*kk
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ANNEX 2

SAFETY DATA SHEET
(SILICOMANGANESE (with silicon content of 18% or less))

1. Chemical product and industry organization identification

Product identifier
Product name Silicomanganese

Details of the supplier of the material safety data sheet

Name of Industry Japan Ferroalloy Association
organization
Address Tekko Kaikan, 3-2-10, Kayaba-cho, Nihonbashi, Chuo-ku,
Tokyo 103-0025, Japan
Department in Charge Investigation Department
Telephone number +81-(0)3-5645-7181
Fax number +81-(0)3-5645-7185
Recommended use Deoxidation or desulfurization of steel in steelmaking

process, manganese additive, etc.

2. Hazards identification

GHS Classification
Physical Hazards

Not classified
Health Hazards

Skin corrosion/irritation Category 3

Serious eye damage/ eye Category 2B

irritation

Toxic to reproduction Category 1B

Specific target organ Category 1 (respiratory system)

toxicity (single exposure)

Specific target organ Category 1 (nervous system and respiratory system)

toxicity (repeated exposure)

Environmental Hazards
Hazardous to the aquatic Category 4
environment (long-term
hazard)

GHS Label Elements

Pictogram
Signal word Danger
Hazard Statements Causes mild skin irritation

Causes eye irritation
May damage fertility or the unborn child
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Precautionary Statements

[Prevention]

[Emergency response]

[Storage]

[Disposal]

National and regional information

Causes damage to respiratory system

Causes damage to nervous system and respiratory system
through prolonged or repeated exposure

May cause long lasting harmful effects to aquatic life

Obtain special instructions before use.

Do not handle until all safety precautions have been read
and understood.

Use personal protective equipment and ventilation as
appropriate to avoid exposure.

Do not breathe dust/fume.

Do not eat, drink or smoke when using this product.

Wash hands thoroughly after handling.

Avoid release to the environment.

If skin irritation occurs: Get medical advice/attention.

Wash hands thoroughly after handling.

IF IN EYES: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

If eye irritation persists: Get medical advice/attention.

IF exposed or concerned: Get medical advice/attention.
Get medical advice/attention if you feel unwell.

Store locked up.

Dispose of contents/ container in accordance with related
laws and local/ regional regulations.

Described in section "15. Regulatory information”
about the national law.

Important Hazards and Adverse Effects

Causes mild skin irritation
Causes eye irritation

May damage fertility or the unborn child

Causes damage to respiratory system

Causes damage to nervous system and respiratory system through prolonged or
repeated exposure
May cause long lasting harmful effects to aquatic life

3. Composition/ information on ingredients

Substance/ Mixture
Chemical name

Mixture (alloy composed by manganese, iron and silicon)
Silicomanganese

CAS No. 7439-96-5 (Mn), 7439-89-6 (Fe)
Chemical composition (wt%)
Ingredients Symbol Mn Si C P S
Silico Si Mn 60 - 65 14 -18 <25 <0.3 <0.03
manganese

Ingredients which contribute to the GHS classification of the product
Manganese (ID200, NITE ®)

4. First aid measures

Description of first aid measures
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IF INHALED

IF ON SKIN

IFIN EYES

IF SWALLOWED

Remove victim to fresh air and keep at rest in a position

comfortable for breathing.

Get medical advice/attention.

Rinse skin immediately.

Wash with plenty of water and soap.
Get medical advice/attention.

Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

Get medical advice/attention.
Rinse mouth.

Induce vomiting (if conscious)
Get medical advice/attention.

Anticipated acute effects, anticipated delayed effects

Inhalation

Skin
Eyes
Ingestion

Cough, breathlessness, bronchitis
Symptoms may be delayed.

Irritation or redness.

Irritation.

Stomach ache or nausea.

Most important symptoms and effects

Causes mild skin irritation
Causes eye irritation

May damage fertility or the unborn child
Causes damage to respiratory system
Causes damage to nervous system and respiratory system through prolonged or

repeated exposure

Protection of first-aiders

or pneumonia.

First-aiders should wear suitable protective equipment depending on situations.

Notes to an attending physician
Rest and medical follow-up required.

5. Firefighting measure

Suitable extinguishing media

Specialty dry chemical powder, dry sand or graphite powder

Unsuitable extinguishing media
Carbon dioxide, water mist or fire foam

Specific hazard

Container may explode by heating.

Irritating, corrosive or toxic gases may be generated by fire.
Reacts on contact with water, steam or carbon dioxide.

Dust or smog may react with air to form explosive gas mixture.

Specific fire fighting methods

Move container to a safe area if it can be done without risk.
Sealing method or smothering extinguishment is recommended.

Protection for fire-fighters
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Wear appropriate self-contained compressed air breathing apparatus and chemical
protective clothings (heat resistance) when fire-fighting.

6. Accidental release measures
Personal precautions, protective equipment and emergency procedures

Isolate spill or leak area immediately in all directions.

Keep out except responsible personnel.

Wear appropriate personal protective equipment described in section "8. Exposure
controls /personal protection" so as to prevent inhalation and exposure of eyes or skin.

Do not touch or walk through spilled material.

Stay upwind.

Environmental precautions

Do not release into the environment.
Avoid release into the environment because product may cause local effects.

Recovery and neutralization

Collect spilled product into a sealing container with clean anti-static tools, then dispose of
as industrial waste.

Methods/facilities for isolation and cleaning up
Stop leak if you can do it without risk.

Prevention of secondary hazards

Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).
Prevent to flowing into drains, sewers, basements or closed areas.

7. Handling and storage

Handling
Technological Install appropriate equipment and wear suitable protective
countermeasure apparatus  described in  section "8. Exposure

controls/personal protection”.
Local and overall ventilation Install local ventilation/general ventilation described in
section "8. Exposure controls/personal protection".
Precautions for safe Obtain special instructions before use.
handling
Do not handle until all safety precautions have been read
and understood.
Do not handle near open flame or under excess high
temperature conditions.
Provide ventilation for exhaust to keep concentration in the
air below exposure limit.
Do not contact, inhale or swallow this product.
Do not eat, drink or smoke when using this product.
Wash hands thoroughly after handling.
Avoid release to the environment.
Contact evasion Described in section "10. Stability and reactivity".
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Storage
Technological In the storage area, install adequate light and ventilation
countermeasure systems to handle hazardous materials.
Incompatible materials Described in section "10. Stability and reactivity".

Conditions for safe storage  Store in dry place. Avoid storage in humid place.
Keep away from heat/sparks/open flames/hot surfaces. —
No smoking. Do not store pulverized material with
oxidizing substances such as ammonium nitrate or sodium
peroxide

8. Exposure controls/ personal protection

Administrative control level
0.2 mg/m? (as Mn)

Acceptable concentration (exposure limit, biological exposure index)

The Japan Society for TLV-TWA: 0.2 mg/m® (Respirable dust: as Mn)
Occupational Health (2008)
ACGIH (2011) TLV-TWA: 0.2 mg/m? (as Mn)

Equipment measures

Use explosion-proof electrical/ventilating/lighting equipment.

In case of dust generation, install local exhaust ventilation systems.

In case of dust or fume generation in the process under high temperature, install

ventilation.

Install eye washer and safety shower around the storage facility or the handling place.
Personal protective equipment

Respiratory protection Wear appropriate respiratory protective equipment.
Hand protection Wear appropriate protective gloves.
Eye protection Wear appropriate eyes protective equipment.

Wear protective glasses (general glasses, general glasses
with a side plate or goggle)
Skin and body protection Wear protective clothing and face protector if necessary.
Hygiene measures Wash hands thoroughly after handling.
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9. Physical and chemical properties

Appearance

Odor

pH

Melting point/Freezing
point

Boiling point, initial boiling
point and boiling range
1,900 - 2,150°C (boiling
point)

Flash point

Explosibility range

Vapour pressure

Vapour density (air = 1)
Specific gravity (Density)
Solubility

Octanol/water partition
coefficientNo data.
Autoignition temperature
Decomposition
temperature

Odour threshold
Evaporation rate

(butyl acetate = 1)
Flammability (soil, gas)
Viscosity

Blackish brown - silver grey lumpy form or granular
No information.

No data.

1,200 - 1,350°C (melting point)

No data.

No data.

1.33 hPa (1,292°C)

No data.

6 - 7 glcm®

Insoluble in water (Fine powder is gradually decomposed
with water to generate hydrogen.)

Soluble in inorganic acids (especially in nitric acid) and
organic acids.

No data.
No data.

No data.
No data.

No data.
No data.

10. Stability and reactivity

Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

Stable under normal handling conditions.

Toxic fumes generated by heating.

Reacts with nonmetallic elements (e.g. chlorine, fluorine or
oxygen) at high temperatures to cause fire or explosion
hazard.

Reacts violently with hydrogen peroxide, bromine
pentafluoride, nitrogen dioxide, aluminum dust to cause fire
or explosion hazard.

Reacts with boron, carbon, silicon, phosphorus, sulfur and
oxidizers.

Reacts explosively with nitric acid and ammonium nitrate.

In powder form, reacts with water or steam to generate
hydrogen.

If mixed with air in the form of powder or granules, it may
cause dust explosion.

High temperature heating or mixing or contacting with
incompatible materials

Strong oxidizers, strong acid, hydrogen peroxide, bromine
pentafluoride, nitrogen dioxide, nonmetallic elements or
aluminum dust

Irritating, corrosive or toxic gases/fumes generated by
heating.
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11. Toxicological information

Toxicological information for product
Acute toxicity (Oral)

Acute toxicity
(Dermal)

Acute toxicity
(Inhalation)(gas)

Acute toxicity

(Inhalation)(vapour)

Acute toxicity
(Inhalation)(mist)

Skin corrosion/irritation

Serious eye damage/eye

irritation
Respiratory o]
sensitivity

r skin

Germ cell mutagenicity

Carcinogenicity

Toxic to reproduction

Specific  target

organ

toxicity (single exposure)

Specific  target
toxicity
exposure)

Aspiration hazard

organ
(repeated

Not classified based on the rat LDsy (oral route) value of
9,000mg/kg. ¥
Classification not possible as no data available.

Not applicable due to the fact that the substance is "solid"
according to the GHS definition and inhalation of its gas is
not expected.

Classification not possible as no data available.

Classification not possible as no data available.

Category 3 based on the description in the report on rabbit
skin irritation tests: "mild irritation after 24 hour patch”
(though the results are not those of 4-hour application). ¥
Category 2B based on the description in the report on rabbit
eye irritation tests: "mild irritation.” »

Respiratory sensitizer: Classification not possible as no data
available.

Skin sensitizer: Classification not possible as no data
available.

Classification not possible because of the absence of data
on multi-generation mutagenicity tests, germ/somatic cell
mutagenicity tests in vivo and germ/somatic cell
genotoxicity tests in vivo, and no positive data on
mutagenicity tests in vitro (several indices). ?

Not classified due to the fact that the substance is classified
as Category D by EPA. ®

Category 1B based on expert judgment, given the evidence
of embryo lethality and fetal malformation (exencephaly)
observed in mouse teratogenicity studies using
intraperitoneal injection. ®

Category 1 (respiratory organs), "Acute exposure to
manganese dusts (in particular, MNO2 and Mn304) induces
pulmonary inflammation which progresses to pulmonary
impairment with time. Pulmonary effects increase the
infectiousness of bronchitis etc., resulting in manganese
pneumonia”. ¥

Category 1 (respiratory organs, nervous system), The most
commonly occurring manganese-bearing minerals include
manganese dioxide, manganese carbonate, manganese
silicate and manganese trioxide. In general, the available
data indicate that exposure to excess manganese for 14
days or less (acute duration) or up to a year (intermediate
duration) has an effect on the respiratory system and the
nervous system, with little to no effect on other organ
systems. 2%

Classification not possible as no data available.
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12. Ecological information

Ecological information for product

Hazardous to the aquatic
environment (acute
hazard)
Hazardous to the aquatic
environment (long-term
hazard)

Classification not possible because of lack of data.

Category 4 due to the fact that this product is metal and the
behaviour in water is unknown although available data
indicates L(E)Cso < 100 mg/L.

May cause long lasting harmful effects to aquatic life.

13. Disposal consideration

Remaining product

Dispose of waste in accordance with applicable local, regional and international

regulations and standards.

When disposing, consult to a certificated waste trader or local offices if they deal with the

waste.

If entrusted with the disposal of waste to external contractors, inform the waste
contractors of sufficient hazard information prior to the consignment.

Roasting-and-reduction process
In case of a large amount of remains, recover as manganese metal by roasting-and-

reduction process.

Solidification by cement

Solidified with cement and then confirm the elution amount is below criterion before

reclaim them.

Contaminated containers and packaging
Used container should be recycled after cleaning or dispose of in compliance with related

laws and local regulations.

Contents should be removed completely when dispose of empty containers.

14. Transport information

International regulation

Sea (according to IMO) (limited to powder form)

UN number

Proper shipping name
Class 4.3
Packing Group
Marine Pollutant

3208
METALLIC SUBSTANCE, WATER-REACTIVE, N.O.S.

-1l
Not applicable

Air (according to ICAO/IATA) (limited to powder form)

UN number

Proper shipping name
Class 4.3
Packing Group

National regulation
Land

3208
METALLIC SUBSTANCE, WATER-REACTIVE, N.O.S.

Not applicable

Sea (according to Ship Safety Act) (limited to powder form)

UN number
Proper shipping name

3208
METALLIC SUBSTANCE, WATER-REACTIVE, N.O.S.
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Class 4.3
Packing Group
Marine Pollutant

[-111
Not applicable

Air (according to Civil Aeronautics Act) (limited to powder form)

UN number

Proper shipping name
Class 4.3
Packing Group

3208
METALLIC SUBSTANCE, WATER-REACTIVE, N.O.S.

Special security measures: When transporting, confirm no damage to containers. Load

to prevent fall or falling down containers and take
preventive measures of collapse.

Carry a yellow card with when transporting.

15. Regulatory information

Industrial Safety and
Health Act

The law concerning
reporting, etc. of the
release to the environment
of specific chemical
substances and promoting
improvement in their
management (PRTR)

Ship Safety Act

Civil Aeronautics Act

Dangerous and harmful substances subject to notify their
manes, etc. (Article 57-2 of the act, Article 18-2 attached
Table 9 of the ordinance), No. 547 (revised on 2™ Aug
2006)

Specified chemical substance; Group-2 substance,
specified Group-2 substance (Article 2-1 item 2, 3 of the
Ordinance on Prevention of Hazards Due to Specified
Chemical Substances

Class 1 (Article 2-2 of the law, Article 1 attached Table 1
of the ordinance), No. 311

Flammable substances, METALLIC SUBSTANCE,
WATER-REACTIVE, N.O.S. (Article 2, 3 of the
Regulations for the Carriage and Storage of Dangerous
Goods in Ships, Attached Table 1 of pronouncement
(limited to powder form)

Flammable substances,  METALLIC SUBSTANCE,
WATER-REACTIVE, N.O.S. (Article 194 of the Ordinance
for Enforcement of the Civil Aeronautics Act, Attached
Table 1 of pronouncement (limited to powder form)

16. Other information

Reference

1) RTECS (2004)
2) DFGOT vol 12 (1999)
3) CICAD 12 (1999)

4) CICAD 63 (2004)

5) EPA (1996)

6) GHS Classification, NITE (http://www.safe.nite.go.jp/ghs/list.html)
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Accidental Case Report
(1) In workers engaged in crushing operation of manganese ore in non-ferrous metal
industry, trembling of legs, disfluency, emotionless facial expression, staggering gait and
micrographia were observed.
<Reference>
Manganese dioxide MnO2, Manganese nitrate Mn(NO3)2, Manganese sulphate
MnSO4, Manganese fluoride MnF2, Manganese phosphate Mn3(P04)2,
Manganese iodide MnCl2,
Potassium permanganate KMnO4

Other Information

1) Hazard assessment may not be sufficient and care should be taken when
handling this product.

2) Described values in this SDS (e.g. Physical and chemical properties) are
not guaranteed values.

3) Precautionary measures in this SDS are only applicable for normal

handling conditions and it is necessary to take appropriate additional
measures to ensure safe handling as appropriate

4) This SDS has been prepared based on SDS prepared by Japan Advanced
Information center of Safety and Health.

[Disclaimer]
This SDS has been prepared according to JIS Z 7250:2005, JIS Z 7251:2006 and
JIS Z 7252:2009 and based on the best available information. However, it may not
be sufficient in some cases.
Precautionary measures in this SDS are only applicable for normal handling
conditions and it is necessary to take appropriate additional measures to ensure
safe handling which depend on your specific use conditions or situations.
Information described in section "2. Hazards identification"” is based on GHS
classification (according to JIS Z 7251:2006). Although there may be discrepancy
between the description and the practical handling measures, the information is
useful to understand the overview of the safety measures depending on hazards of
chemical substances mentioned in the SDS.

*k%
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ANNEX 3

Material Safety Data Sheet
(CHEMICAL GYPSUM)

Issued: May 21,2012

Chemical Product Identification

Product name : Chemical Gypsum
Manufacturer : Japan Fertilizer & Ammonia Producers Association
Address : Kanda Tsukasamachi Bldg.7F, 2-12, Kanda Tsukasamachi 2-

chome, Chiyoda-ku, Tokyo 101-0048, Japan
Section concerned: Operation Department
Phone: +81-3-5297-2210
Fax : +81-3-5297-2230

Hazard identification
GHS classification : Not available
GHS label elements : Not available
Most serious hazards
Hazard statement:  Not available
Environmental hazard : Not available

Composition, Information on Ingredients
Substance/mixture : Substance

Chemical name : Calcium sulfate dihydrate

Chemical Formula: CaS04-2H20

METI NO : 1-193

CAS NO: 10101-41-4

First Aid Measures

Eye contact : Immediately flush with plenty of water. Consult a physician if
necessary.

Skin contact : Wash off immediately with plenty of water.

Inhalation : Move to fresh air. Consult a physician if necessary.

Ingestion : Although there is no special damage in particular, when it

understands so much, seek medical advice.

Fire-fighting Measures
Flammable properties : Since it is non-flammability, use extinguishing measures
that are appropriate to the circumference fire.
Extinguishing media Suitable : Since it is non-flammability, use extinguishing
media that are appropriate to the circumference fire.
Special protection of fire-fighters :  Wear suitable protective masks, gloves or
glasses if necessary

Accidental Leakage Measures
Sweep up and shovel into suitable containers for disposal.

Handling and Storage
Handling : No special requirements.
Storage : No special requirements.
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8

10

11

12

13

14

15

16

Exposure Control, Personal Protections

Exposure limits : Not available
Exposure guidelines : Not available by Japan Society for Occupational Health
(2005)1)

TLV-TWA=10mg/m[] by ACGIH (2005) 2)
Personal Protection : Wear suitable protective masks, gloves or glasses if necessary.

Physical and Chemical Properties

Appearance Solid / White or Gray
Specific gravity : 2.32
Water solubility : 0.269/100gH20(50°C)
Flammability: Flash point : Not flammable
Auto-ignition temperature ;. Not flammable
Dust explosibility : Not flammable
Flammability : Not flammable
Spontaneous combustion : Not flammable
Reactivity with water : Not Available
Self-reactivity : Not Available

Stability and Reactivity

Stability : Very stable substance.
Reactivity : If it heats above 1450°C it will decompose and emit SOX.
Toxicological Information
Acute toxicity : TDLo=450mg/kg/3W-I(Rat) 3 9
TCL0=194mg/m-/10Y-I(Human) 3 4

LD50(RAT)>10,000mg/kg®
Ecological Information
No information

Disposal Considerations

Methods of disposal: No special precautions are required for this product.
Disposal of this product must be in accordance with the
relevant regulations.

Transport Information
Not classified as hazardous in the meaning of transport regulation.
No correspondence to UN classification and UN number.
No special precautions are required for this product.
Prevent becoming wet with using a sheet etc. if necessary.

Regulation
Not available

Other Information

Contact us
Manufacturer: Japan Fertilizer & Ammonia Producers Association
Address : Kanda Tsukasamachi Bldg.7F, 2-12, Kanda Tsukasamachi 2-

chome, Chiyoda-ku, Tokyo 101-0048, Japan
Section concerned : Operation Department
Phone : +81-3-5297-2210
Fax : +81-3-5297-2230
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Reference
1) Sangyou Igaku (Japan Society for Occupation Health), Vol.47 (2005)
2) ACGIH : Documentation of the Threshold Limit Values for Chemical
Substances and Physical Agents and Biological Exposure Indices(2005)
3) Registry of Toxic Effects of Chemical Substances
4) Sax's Dangerous Properties of Industrial Materials
5) MSDS(MERCK Co. Ltd; revised 2010.June30)

This MSDS is the reference information about the safe handling of chemicals.

The content, the physico-chemical property and so on are not a guaranteed-performance.
Please utilize on your responsibility using this MSDS.

*kk
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ANNEX 4
MATERIAL SAFETY DATA SHEET (FERRIC OXIDE)

SECTION 1 CHEMICAL PRODUCT & COMPANY

MANUFACTURER AKITA ZINC CO., LTD. IIJIMA REFINERY

ADDRESS 217-9 SHIMO-KAWABATA FURUMICHI HJIMA,
AKITACITY 011-0911 JAPAN

TELEPHONE No. 018-846-8405

FACSIMILE No. 018-846-4194

THE PERSON IN CHARGE OSAMU ISHII

MAKE OUT DATE 2009/06/17

URGENT ADDRESS GENERAL AFFAIRS DEPT.

SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS

CHEMICAL NAME AND SYNONYMS IRON OXIDE

CONTENT Fe203: 78%, S: 5%

CHEMICAL FORMULA Fe203

CAS No. 1309-37-1

SECTION 3 HAZARDS IDENTIFICATION

CLASSIFICATION Not come under

DANGEROUSNESS Non flammable

HARMFULNESS Harmful at inhalation or ingestion or skin contact

ENVIRONMENTAL INFLUENCE N/A

SECTION 4 FIRST-AID MEASURES (IN CASE OF ZINC-MIST)

EYE CONTACT Wash eyes immediately with large amount of water, more than
15 minutes. Then have a medical examination immediately

SKIN CONTACT Wash the deseased part immediately with large amount of water,
more than 15 minutes. Then have a medical examination
immediately

INHALATION Move to place with fresh air immediately. Wash nose and mouth

immediately with large amount of water, in case of breath halt, make
artificial respiration. Then have a medical examination immediately

INGESTION Wash mouth immediately with large amount of water, spit out the
material in case of unconsciousness or convulsion, not to drink
anything. Then have a medical examination immediately

SECTION 5 FIRE-FIGHTING MEASURES

BURNING CONDITION Non flammable
EXTINGUISHING METHOD Extinguish with water or extinguisher
EXTINGUISHING MEDIA Water or extinguisher

SECTION 6 ACCIDENTAL RELEASE MEASURES
IT IS NEED TO WITHDRAW

SECTION 7 HANDLING & STORAGE
HANDLING Handle with appropriate protector. Keep away from fire
STORAGE  Store at prescribed place

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION
PERMITTED CONCENTRATION
SECTION 9 PHYSICAL & CHEMICAL PROPERTIES

N/A
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APPEARANCE AND ODOR BROWN
BOILING POINT N/A
MELTING POINT 1,500°C
DENSITY 5
SOLUBILITY IN WATER INSOLUBLE
VOLATILE NONE
SECTION 10 UNUSUAL FIRE AND EXPLOSION HAZARDS
DUST EXPLOSION N/A
SECTION 11 TOXICOLOGICAL INFORMATION
TOXICITY N/A
MUTAGENICITY N/A
CARCINOGENICITY N/A
REPRODUCTIVE TOXICITY N/A
TERATOGENICITY N/A
SECTION 12 ECOLOGICAL INFORMATION
DECOMPOSABILITY N/A
ACCUMULATIVENESS N/A

FISH TOXICITY N/A

SECTION 13 DISPOSAL CONSIDERATIONS
NOT TO DISPOSE AT PRESCRIBED PLACE

SECTION 14 TRANSPORT INFORMATION
TRANSPORT TO PREVENT SPILL FROM SCATTER  AND RELEASE.

SECTION 15 REGULATORY INFORMATION

Regulation for poisons Out of application
Fire law Out of application
Labour safety and hygiene law Out of application
Regulation of transport and store for dangerous objects Out of application
Ship safety law Out of application
Civil aeronautics law Out of application
Harbour law Out of application

Attention with regard to the entry contents

It is the one that | made on the basis of the data, information, data that | am able to obtain in
the present about the entry contents and sometimes be revised more to see the new
wisdom. Also, the matters that demand special attention that were entered carry out the safe
measure suitable for the usage, usage in the case that they are done special handling
because they are thing intended for usual handling and please use. The entry contents are
information offers and be not guaranteed.

*kk
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ANNEX 5

Material Safety Data Sheet
(SCALE GENERATED FROM IRON AND STEEL MAKING PROCESS)

1. Identification

1.1 Product Name Scale generated from iron and steel making process
1.2 Company Information

1.3 Recommended use Iron and/or steel raw material, etc.

2. Hazards identification

2.1 GHS classification

Physical Hazards Classification not possible
Health Hazards Classification not possible
Environmental Hazards Classification not possible

2.2 GHS label elements  Not applicable
2.3 Most important hazards information
Not applicable

3. Composition/information on ingredients

3.1 Discrimination of single substance or mixture Mixture
3.2 Common name or chemical name Scale
3.3 Information on ingredients

Ingredients are as shown in the table below.

Usually does not existed as a single substance.

Ingredient Concentrgz())n ranges CAS number
CaO =55% 1305-78-8
SiO; =22% 7631-86-9
Al;O3 =30% 1344-28-1
T-Fe =95% -
FeO,Fe;03 =65% 1309-37-1
Others Balance
3.4 Hazardous chemical for GHS
Not applicable
4. First-aid measures
Inhalation: Immediately move individual to a location with fresh air.
Receive a medical advice if necessary.
Skin contact: Immediately wash skin with water.
Eye contact: Immediately rinse eyes with clean water. Receive a medical
advice if necessary.
Ingestion: Receive a medical advice if necessary..

5. Fire-fighting measures

This product is not flammable.
Fire or explosion cannot take place caused by this product.
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6. Accidental Release Measures

Sweep up and collect this product, because it is solid. If dust occurs, wear suitable
protective equipment (e.g. protective gloves, glasses or masks) depending on the
situation.

7. Handling and Storage

7.1 Handling
In case of bringing and loading with dry basis, take care the dust.
Wear suitable protective equipment (e.g. protective gloves, glasses or masks)
depending on the situation.
7.2 Storage
Pay attention to the occurrence of dust during storage.

8. Exposure controls/personal protection

8.1 Control/administrative exposure standards
Dust: E = 3.0 mg/m®
8.2 Threshold values (occupational exposure limits or biological exposure index)
Japan Society for Occupational Health (2009):1 mg/m? (2-class dust, Inhalable dust)
4 mg/m? (2-class dust, Total dust)
8.3 Protective equipment
If dust occurs, wear suitable protective equipment (e.g. protective gloves, glasses or
masks) depending on the situation.
8.4 Engineering measures and hygiene measures
Take the ventilation measures as needed in case of handling indoors.

9. Physical and chemical properties

9.1 Physical and chemical properties
Appearance: Powder ~ Lumps
Color: Gray, ash brown, ash black green. brown, burnt umber. or black
Odor: Odorless
Melting point:above 1300°C
Bulk density: 1.3~3.3
pH: None in particular under normal conditions
9.2 Other information
Insoluble in water

10. Stability and reactivity

This product is stable under normal conditions.

11. Toxicological information

None in particular under normal conditions

12. Ecological information

None in particular under normal conditions

13. Disposal considerations

To be Disposed according to the law regarding the disposal and cleaning of waste
product.
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14. Transport information

14.1 International transport information
UN number : Not applicable
UN proper shipping name :  Not applicable
Transport hazards class : Not applicable
Packing group : Not applicable
Environments hazards : Not applicable

14.2 Domestic transport information (Japan)
Not applicable

14.3 Guideline for an emergency number (yellow card)
Not applicable

14.4 Specific measures for safe transport
Be careful about collapse of cargo and dusts.

15. Regulatory information

Enforcement Order of the Industrial Safety and Health Law: Dusty work
(Ordinance on Prevention of Hazards Due to Dust)

Pneumoconiosis Act: Dusty work
Working Environment Measurement Act : Specific dusty work

16. Other information
References
Japan Society for Occupational Health (2009) Recommendation of Occupational
Exposure Limits.
ACGIH (2009) TLVs and BEls
Chemical Risk Information Platform_(CHRIP) GHS Classification Database.
(http://www.safe.nite.go.jp/ghs/list.html)

[Disclaimer])

This MSDS has been prepared according to JIS Z 7250:2005, JIS Z 7251:2006 and JIS
Z 7252:2009, and has been based on the best available information, however, it may
not be sufficient in some cases.

Precautionary measures in this MSDS are only applicable for normal handling conditions
and it is necessary to take appropriate additional measures to ensure safe handling
which depend on your specific use conditions or situations.

"Section 2: Hazards identification” has been prepared according to GHS (JIS Z
7251:2006). Therefore, there are some differences between practical and concrete
measures on handling the product. However, you can understand the whole context of
safe measures in accordance with hazard information of the chemical substance listed
in MSDS.

*kk
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ANNEX 6

Material Safety Data Sheet (IRON AND STEEL SLAG AND ITS MIXTURE)

Section 1: Chemical Product and Company Information

1.1 Product name Steelmaking slag
1.2 Company information
Manufacturer -

Seller and contact point -
1.3 Recommended use Raw material for cement industry, soil improvement

Section 2: Hazards Identification
2.1 GHS classification
Physical and chemical hazards: Classification not possible
Skin Corrosion/Irritation Category 1
Serious Eye Damage/Irritation Category 1
Specific Organ Toxicity (single exposure)

Category 1(Respiratory system)
Specific Organ Toxicity (repeated exposure)

Category 1(Respiratory system)

Environmental hazards: Classification not possible
2.2 GHS label

Symbol

Signal Words: Danger

Hazard Statement:  Causes severe skin burns and eye damage.
Cause damage to respiratory organs.
Causes damage to respiratory organs through prolonged or
repeated exposure.
Precautionary Statement

Prevention: Avoid breathing dust.
Wash the product after handling.
Wear protective gloves/protective clothing/eye protection face
protection.
In case inadequate ventilation wear respiratory protection.
Response: IF SWALLOED: Rinse mouth. DO NOT induce vomiting.

IF ON SKIN: Take off immediately all contaminated clothing.
Rinse skin with water/shower. If skin irritation or rash occurs:
Get medical advice.
IF INHALED: Remove victim to fresh air and keep at rest in a
position comfortable to breath. If experiencing respiratory
symptoms, call a doctor.
IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue
rinsing.

If expose or concerned: Call a doctor.
Wash contaminated clothing before reuse.
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Storage: Store away from those who are ignorant in the
nature.
Disposal: Dispose in accordance with regulations.

2.3 Important hazards information
Causes severe skin burns and eye damage.
Cause damage to respiratory organs.
Causes damage to respiratory organs through prolonged or repeated exposure.
If this product contacts with water, leachate shows alkali (pH9-12).

Section 3: Composition and Information on Ingredients

3.1 Simple or Mixture Mixture compound
3.2 General or Chemical Name Steelmaking slag
3.3 Component and content

Ingredient Concentration (% in mass)
CAS No. Calcium silicate Not-Confirmed -
Melilite Not Confirmed -
Calcium ferrite Not-Confirmed 12013-62-6
Calcium oxide less than 10-201305-78-8
Iron oxide less than 0-0.1 1345-25-1
Cr and its compound less than 0.1-1 7440-47-3
Mn and its inorg. Oxy. less than 0.1-1 7439-96-5

3.4 Hazardous component categorized in GHS
Calcium oxide

Section 4: First-aid Measures

If inhaled: Remove victim to fresh air. If you feel unwell, consult a physician

If on skin: Immediately wash with water

Ifin eyes: Immediately rinse with clean water. If irritation persists, consult a
ophthalmologist.

If ingested: If you feel unwell, consult a physician.

Section 5: Fire-fighting Measures
This product is not flammable. Use fire foam, powder or carbon dioxide extinguishers in
case of the risk of fire. Use proper protective equipments and clothes for extinction.

Section 6: Accidental Release Measures

This product is solid. Recover by sweeping and collecting. However, if dust occurs, wear
proper protective equipments (e.g. protective gloves, glasses, masks, etc).

Take necessary measures if eluate from this product flows into surrounding water area
(e.g. rivers, lakes etc.) and the pH becomes higher.

Section 7: Handling and Storage
7.1 Handling
Secure ventilation in case of handling indoor.
Wear proper protective equipments to avoid the contact onto eyes and skin, etc.
Wash face, hands and mouth etc. with clean water after handling.
7.2 Storage
Care should be made so that dust does not occur during storage.
Care should be made so that leachate does not directly flow into surrounding water area
(e.qg. rivers, lakes etc.) due to alkali.
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Section 8: Exposure Control and Personal Protection
8.1 Control/ administrative exposure standards
Dust: E=3.0 mg/m? (without free silicic acid)
Chromate and its compounds: 0.05 mg/m? (as Cr)
Dichromate and its compounds:  0.05 mg/m? (as Cr)
Manganese and its compounds (excluding basic manganese oxide):
0.2 mg/m? (as Mn)
8.2 Threshold values (occupational exposure limits or biological exposure index)
Japan Society for Occupational Health (2009): 1 mg/m?® (2-class dust, inhalable dust)
4 mg/m? (2-class dust, total dust)
0.5mg/m? (Cr*', as Cr)
0.05mg/m® (Cr®*, as Cr)
0.01mg/m? (Cr®" in special case, as Cr)
0.2mg/m* (Mn and Mn compounds, as Mn)
8.3 Protective equipments
Wear proper protective equipments (e.g. protective gloves, glasses, masks, etc.) if
generation of dust is concerned while handling.

8.4 Engineering measures and hygiene measures
Use ventilating equipment as appropriate to reduce the threshold value in case of
handling indoor.

Section 9: Physical and Chemical Properties
9.1 Information on basic physical and chemical properties

Appearance: Lump
Colour: Grey to dark brown
Odour: None
PH: Leachate shows alkalinity of pH 9-12, after long-term contact
Mass of unit volume:  1.7-3.0 t/m3
Solubility: Low with water
9.2 Others

Product may consolidate due to latent hydraulicity in case of long-term storage with the
presence of water.

Section 10: Stability and Reactivity

This product is stable under normal storage and handling condition, and may consolidate
in case of long-term storage with the presence of water.

Leachate shows alkalinity of pH 9-11, after long-term contact.

Section 11: Toxicological Information
11.1 Information on the product
Corrosion and irritation: Leachate shows alkalinity of pH 9-12, after long-term contact.

Calcium Oxide

Acute toxicity: No rat data, mouse (oral) LD50: 3059mg/kg.

Skin corrosion/irritation: Corrosive on skin, esp. irritating on wet skin

Serious eye damage/eye irritation:

Respiratory sensitization: No data available.

Skin sensitization: Negative statement of a test in humans.

Germ cell mutagenicity: Negative in mitotic recombination tests by yeast cells,
and negative in the Ames examination.

Carcinogenicity: No data available.

Reproductive toxicity: No effect.
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Special target organ/systemic toxicity (single exposure):
Inflammation of a respiratory tract and pneumonitis are caused from dust inhalation.
If drunk, a pulse will be quick and become weak,
breathing is quick and becomes shallow, body
temperature falls, it becomes difficult to breathe by
cancer of glottis, and will be in a shock states. There is
the description which produces esophageal, the
stomach perforation.
Special target organ/systemic toxicity (repeated exposure):
Ulcers and perforations of nasal septum.
Aspiration respiratory hazard: Aspiration pneumonia to human beings

Chromium and its compounds

Serious eye damage/eye irritation:

Respiratory sensitization: "substance considered to probably have sensitization to
humans" by the classification of Japan Society for
Occupational Health.

Skin sensitization: No sensitization is found, however the Japan Society for
Occupational Health classified as a "substance
considered to clearly have sensitization to humans."

Germ cell mutagenicity: Positive in vivo mutagenicity tests using somatic cells.

Reproductive toxicity: No data available.

Special target organ/systemic toxicity (single exposure):

It may cause metal fume fever, and airway irritation in humans.

Special target organ/systemic toxicity (repeated exposure):

Insufficient data available
Aspiration respiratory hazard: No data available

Section 12: Ecological Information
12.1 Information on the product

Ecotoxicity (acute): No information available

Other ecological hazards:

Take necessary measures for the environment, because leachate may show alkali when
this product contacts with water.

Section 13: Disposal Considerations

Deal with water including this product in accordance with related laws and standards
(national, regional or local regulations).

Ask to a certificated waste traders or local offices, and dispose appropriately in
accordance with related laws and standards.

Section 14: Transport Information
14.1 International transport information

United Nations Identification Number: Not applicable
Marine pollutant: Not applicable
14.2 Domestic transport information (Japan) Not applicable
14.3 Guideline for emergency (Yellow-card) number Not applicable

14.4 Specific measures for safe transport

When transporting, protect from sunlight and confirm no damage, corrosion and leakage
of containers.

Make sure to prevent collapse of cargo piles.

Care should be made so that dust does not occur while transporting.

Pay attention to humidity and water leakage.
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Section 15: Regulatory Information

Labour Standards Act: Chemical substances which may cause illness
(chromium and its compounds)

Industrial Safety and Health Act: Calcium oxide, Iron oxide, Chromium and its
compounds

Enforcement Order of the Industrial Safety and Health Law (Ordinance on Prevention of

Hazards Due to Dust): Dusty work

Pneumoconiosis Act: Dusty work

Working Environment Measurement Act: Specific dusty work

Section 16: Other Information

References

Japan Society for Occupational Health (2009) Recommendation of Occupational
Exposure Limits

ACGIH (2009) TLVs and BEls

Chemical Risk Information Platform (CHRIP) Globally Harmonized System (GHS)
Classification Database http://www.safe.nite.go.jp/ghs./list.html

DISCLAIMER

This MSDS has been prepared to Japan Industrial Standard (JIS) Z 7250:2005 and JIS Z
7251:2006 and based on the best available information. However, it may not be sufficient in
some cases. It is user's responsibility to modify or update any contents in this MSDS
regarding information on hazardous properties and/or instruction for safe handling of the
product when they would become available.

Precautionary measures in this MSDS are only applicable for the normal handling
conditions and it is necessary to take the appropriate additional measures to ensure the safe
handling depending on your specific conditions and situations.

"Section 2: Hazards Identification” has been prepared according to GHS (JIS Z
7251:2006). Therefore, there are some differences between the practical and the concrete
measurements for thr handling product. However, you can understand the whole context of
the safe measurements in accordance with the hazard information of the listed chemical
substances described in this MSDS.

*kk
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ANNEX 7

Material Safety Data Sheet
(SOLIDIFIED FUELS RECYCLED FROM WASTES COMPRISING
PAPERS AND PLASTICS)

Product name: solid fuel (RPF)
Creation date: 2011/12/01

1. Information of product and company

Product name: Solid fuel (RPF) IMSBC code: Applied
MSDS reference number: EC-RPF-01
Company name: Eco-clean

Address: 20-12 Futsukaichi-cho Fukui-shi Fukui-ken 910-0109 JAPAN

Department: Administration Department
Telephone: 0776-55-2030
FAX: 0776-55-2031

MSDS Organize number: EC-RPF-01

Recommended use and restriction for use:

<Recommended use> fuel of RPF boiler (circulating fluidized bed boiler)

<Restriction for use> Do not use for except RPF boiler.

2. Summary of hazardous
Peculiar Information of hazardous properties:
Raw material of the solid fuel (RPF) is mainly petroleum-based plastics and fibre
composition. Paper or wood of any kind is flammable.
Gas is generated from melted pellets.

[Notes]

Safety precautions:

Do not eat or drink when handling RPF.

Wearing protective glasses, gloves as needed
Be careful not to getting burned when dealing with molten resin.

Don't breathe gas generated by the molten resin.

Gas is generated by the molten resin in the moulding machine.

Conduct effective local ventilation in the work area.

3. Information of compaosition
1) Quality of JIS Z 7311 RPF

Clause
Type RPF applies
Grade A B C
Gross calorific value | More than 25 | More than 25 | More than 25 | JIS Z 7302-2
MJ/kg Less than 33 | Less than 33 | Less than 33
Water ”E("j‘/os)s fraction || essthan5 | Lessthan5 | Lessthan5 | JIS Z 7302-2
Ash mass fraction (%) | Lessthan 10 | Lessthan 10 |Lessthan 10 | JIS Z 7302-4
Total chlorine Less than 0.3 | More than 0.3 | More than 0.6 | JIS z 7302-5
Mass fraction (%) Less than 0.6 | Less than 2.0

Shape of solid fuel (RPF): Size Diameter ®15~35 mm Length 50~100 mm
Apparent weight: 0.4 t/m?

2) Raw materials of solid fuel (RPF) as per enclosure 1
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4. First aid

In case of inhalation: If you feel ill having inhaled the gas from melted pellets, move away
to a place with fresh air. If you do not recover, seek medical
attention.

In case of adhesion to the skin: If the melted pellet comes in contact with the skin cool with
clean water immediately. Do not tear the hardened resin from
the skin. If you have burns, seek medical attention.

In case of eye contact: If the melted material has cooled for more than 15 minutes and
wash eyes with clean water immediately. If you have contact
lenses, remove unless them and seek medical attention.

If swallowed: Induce vomiting immediately. If swallowed in large quantities, receive
medical attention.

Protection first aid personnel:

When gas is present, wear protective equipment and
ventilation mask.

5. Fire fighting measures

Raw material of the solid fuel (RPF) is mainly petroleum-based plastics and fibre
composition.

In addition, paper or wood of any kind is flammable therefore when handling keep away
from naked flames. Please use a fire hydrant and fire extinguisher when the fire
extinguishing, so as not to breathe smoke,

Extinguishing agents: Water, Fire foam, Dry chemicals.

Specific hazards in case of fire: There is a risk of hazardous gas (CO and small amount of
HCN, NH; and so on) and choking gas (CO;) generation in
a fire.

Specific method of fire extinguishing:
Take care when spraying water to extinguish as not to
overflow the substance into the local environment.

Protection of the person to fire extinguishing:
Wear protective equipment when extinguishing. Wear a
gas mask when gas is generated.

6. Treatment when exposure

Check the state of temperature and pulverization.
Notes for the human body

Protective equipment and emergency measures:
If spilled on the floor or road, collect and dispose because there
is a risk of falling.

Notes for the environment: Do not to spill into rivers and sewage system. Collect and
neutralize if this occurs.

Containment and cleaning: Recover by vacuum cleaner, broom or other suitable method.

Prevention of secondary disasters: Dispose in accordance with No.13. Notes on disposal.

7. Handling and storage

Handling Technical measures
Wearing protective glasses, heat resistant gloves, and long-sleeved work clothes
to avoid getting burned when dealing with molten resin. Don't breathe gas
generated by the molten resin.

Local-general ventilation
Gas is generated by the molten resin in the moulding machine. Conduct effective
local ventilation in the work area.
In addition, to well ventilated, the area where you work.
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Notes  The pellet-shaped resin (solid fuel RPF) is not flammable and will not explode at
room temperature. If a fire occurs, the flames may spread quickly. It may be
difficult to extinguish. Exercise caution with fires.

1) Do not heat with a naked flame (stove, bonfire).

2) Do not light matches, lighters, and do not smoke.

3) Machines must be grounded (moulding machines, bag house, etc.) in order to
prevent static electricity.

4) Use of a safety tool which spark does not occur.

5) Keep away other sources of ignition.

Safety Precautions
1) Do not eat or drink when handling RPF.

2) If spilled on the floor or road, collect and dispose of as there is a risk of
tripping.
3) Comply with correct work procedures.
Storage Save in location that satisfies the appropriate storage conditions.
1) Avoid direct sunlight.
2) Keep in dry place
3) Do not use near fire.
4) Avoid static electricity.

8. Disclosure prevention and protective measures
Equipment measures:  To use exhaust ventilation for gas when drying or melting.
Management concentration: Not setting.
Protective equipment
Respiratory tract: wearing dust mask as necessary.
Hand: Wear protective gloves as necessary.
Eye: Wear safety goggles as necessary.
Skin and Body: Wear protective clothing as necessary.

9. Chemical and physical property.
Physical condition: solid
Form: pellet (stick)
Colour: charcoal grey and mixed some colour from raw material
Smells: Slight smell.
pH: Not applicable.
Flash point: Will not ignite under 200°C JIS K 2265 quick balanced method
Explosion limits: The pellet does not have explosive qualities.
But dust can be explosive.
Calorific value: 25~33/MJ/kg
Virtual weight: 0.4 t/ m®
Water: mass fraction under 5%

10. Stability and reactivity

Stability: Stable at room temperature.

Reactivity: No auto reactivity.

Conditions to avoid: Do not leave long in the molten state

Materials to avoid: Not touch the strong acid.

Hazardous decomposition product:
There is a risk of hazardous gas (CO and small amount of HCN, NH3)
and choking gas (CO,) generation during incineration.
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11. Noxious information
MHB category

Combustible Solids Not applicable(lt takes 20 minutes to burn RPF.)

Self-heating Solids Falls under Self-heating Solid(RPF temperature rise to
140°C in thermostatic oven at 140°C)

Solids that evolve flammable gas when wet
Not applicable(Not react with water)

Solids that evolve toxic gas when wet
Not applicable(Not react with water)

Toxic solids Not applicable (Made from paper and plastic etc.)

Corrosive solids
Not applicable(Made from paper and plastic etc.)

12. Environmental impact
Not applicable

13. Notes on disposal

Disposal must be offered by qualified firms which are licensed by the
head of local authorities or the legally assigned local authorities
according to the processing of waste and cleaning law. Incineration
should be performed in incineration facilities in accordance with Air
Pollution Control Law and so on. There is a risk of hazardous gas
(CO and small amount of HCN, NH3) and choking gas (CO,) generation
during incineration.

14. Notes on transport

International regulations

IMDG code: Sometimes, only part RPF is classified as Hazard class 4.2, packing

group I only part.
IDAO-TI, IATA-DGR:  Sometimes, only part RPF is classified as Hazard class 4.2, packing
group II only part.

United Nations number: 3088

United Nations classification: 4.2

Marine pollutant: Not applicable.

Domestic regulations: May be subject the regulations for the carriage and storage of

dangerous goods by ships.

Safety measures and conditions for transportation:
Avoid shifting load during transport.
If spilled on the floor or road, collect and dispose because
there is a risk of tripping.
If material enters in the drainage system, be sure to collect it
because of negative impact on the environment of rivers and
the sea

15. Applicable Regulation

-Regulation Concerning the Reporting of the Release into the Environment of Specific

Chemical Substances: Not applicable
Regulation Concerning Industrial Safety and Health: Not applicable
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-Regulation Concerning poisonous and deleterious substance: Not applicable
-Regulation Concerning Fire protection: Designated combustibles
-Regulation Concerning Waste Disposal & Cleaning: Industrial waste (waste plastic)

16. Other information

This material safety data sheet (MSDS) is made on the basis of the latest data. When we get
new data, this data sheet will be revisited. Most important points are focused on normal
handling. If a special treat exists, take appropriate safety measures for use. Do not use near
food and avoid human contact.

<Separate sheet 1>
3. Information of composition
2) Main raw materials of solid fuel (RPF)
(Attachment)
RPF made from paper is less like paper material, heavily soiled plastics, and composite
materials that are difficult to recycle.

The main raw materials are plastics.

Polyethylene Food containers, packaging film, shopping bags, tanks

Polypropylene Chemical containers, string tie, wrapping paper, CD DVD cases, paper
aluminum adhesion

Polystyrene Consumer electronics, food tray, Styrofoam, plastic models, CD DVD cases,

Polyethylene Synthetic fibres for clothing, plastic bottles, film

Terephthalate y 9.p '

Polycarbonate AV Equipment, mobile phone, machine enclosures e.g. Copy machines.

Acrylic butadiene styrene | Automotive parts, furniture, TV cabinet

Nylon Synthetic fibres for clothing

Acrylic Synthetic fibres for clothing, lenses

Polyurethane Car seat, cushions, insulation panels, waterproof material

5 commodity plastics cannot be used, vinyl chloride cannot be used because Dioxin generation

The main raw materials paper

Special paper Coated paper, laminated paper, paper containers, thermal paper, carbon

paper, OHP
Adhesive tape Labels, stickers, packing tape
Rolls of paper loss Waste paper, some types of film.
Paper size flat loss Waste paper, some types of film.
E:;lé?glng made of Adaptation in Containers and Packaging Recycling Law
Other Wood chips, Tatami mats.

*kk
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ANNEX 8

NMC-E115
MATERIAL SAFETY DATA SHEET
Created on: April 1, 2006
Revised on: July 1, 2008
April 1, 2010
June 7, 2010
December 1, 2010
November 16, 2011
May 14, 2012

Product Name: Copper Slag

1. CHEMICAL AND MANUFACTURING INFORMATION
Chemical Information
Chemical Name (Product Name): Copper Slag
Manufacturer:
Company Name: Pan Pacific Copper Co., Ltd
Address: 7F JX Bldg., 6-3 Ohtemachi 2-chome, Chiyoda-ku Tokyo 100-0004
Responsible Department: Technology Dept. (Quality Control Team)
Phone: +81-3-5299-7421
Facsimile: +81-3-5299-7419
Emergency Call: Marketing Dept. (Chemicals Team)
Phone: +81-3-5299-7433
Facsimile: +81-3-5299-7439
Recommended Use of the Chemical:
Sand blasting material, cement raw material, concrete fine aggregate, and others
Restrictions on use: None

2. SUMMARY OF HAZARD AND TOXICITY

Health hazard: None
Environmental impact: None
Physical and chemical hazards: None

GHS Classification:

PHYSICAL AND CHEMICAL HAZARDS
Explosives: N/A
Flammable gases: N/A
Flammable aerosols: N/A
Oxidizing gases: N/A
High Pressure Gas: N/A
Flammable liquids: N/A
Flammable solids: Not classifiable
Self-reactive substances and mixtures: N/A
Pyrophoric liquids: N/A
Pyrophoric solids: Not classifiable
Self-heating chemicals: Not classifiable
Chemicals which, in contact with water, emit flammable gases: Not classifiable
Oxidizing liquids: N/A
Oxidizing solids: N/A
Organic peroxide: N/A
Corrosive to metal: Not classifiable
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HEALTH HAZARDS
Acute toxicity (oral): Not classifiable
Acute toxicity (skin): Not classifiable
Acute toxicity (inhalation: gas): N/A
Acute toxicity (inhalation: vapour): N/A
Acute toxicity (inhalation: dust, mist): Not classifiable
Skin corrosion / irritation: Not classifiable
Serious eye damages / irritation: Not classifiable
Respiratory sensitization: Not classifiable
Skin sensitization: Not classifiable
Germ cell mutagenicity: Not classifiable
Carcinogenicity: Not classifiable
Reproductive toxicity: Not classifiable
Specific target organ toxicity / systemic toxicity: single exposure: Not classifiable
Specific target organ toxicity / systemic toxicity: repeated exposure: Not classifiable
Aspiration hazard: Not classifiable
ENVIRONMENTAL HAZARDS
Aquatic toxicity (acute): Not classifiable
Aquatic toxicity (chronic): Not classifiable
GHS LABEL ELEMENTS, INCLUDING PRECAUTIONARY STATEMENTS
Symbol: Not classifiable
Precautionary statement: Not classifiable
Hazard statement: Not classifiable

PRECAUTIONARY STATEMENT

Handling: Wear appropriate protective equipment when inhalation or contact with
eyes or skin may take place.

Storage: Take anti-scattering measures.

Emergency and first aid measures: Eye contact: Rinse well with water. Get medical
treatment as necessary.

Inhalation: Have the victim blow his/her nose and gargle. Seek medical attention if
substantial quantities were inhaled.

Disposal: Dispose of the product in accordance with the Waste Management and
Public Cleansing Act.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Substance/Mixture: Substance
Ingredients
*The form of each ingredient has not been identified.
Fe: 35-42%
SiO2: 27 - 40%
Ca0: 1.0-7.0%
S:0.3-0.8%
Cu: 0.6 - 1.0%
As: 0.05 - 0.20%
Pb: 0.05 - 0.20%
Reference number in gazetted list in Japan in accordance with the Act on the
Evaluation of Chemical Substances and Regulation of Their Manufacture,
etc.: N/A
Reference number in gazetted list in Japan in accordance with the Industrial Safety
and Health Act: N/A
Reference number in gazetted list in Japan in accordance with the Act on
Confirmation, etc. of Release Amounts of Specific Chemical Substances in
the Environment and Promotion of Improvements to the Management
Thereof: N/A
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4. EMERGENCY AND FIRST AID PROCEDURES

Required First Aid Measures

Solid
Eye contact: Rinse well with plenty of water and seek medical treatment.
Skin contact: Rinse well with water. Seek medical treatment if skin irritation or rash
occurs
Inhalation: Have the victim blow his/her nose and gargle. Seek medical attention if
substantial quantities were inhaled.
Ingestion: Induce vomiting and seek medical attention immediately.

Water solution (including water discharged after being used for the product)
Eye contact: Rinse well with plenty of water and seek medical attention immediately.
Skin contact: Rinse well with water.
Ingestion: Induce vomiting and seek medical attention immediately.

Anticipated Acute and Delayed Syndromes
Acute syndrome: Reddening of the eye, eye pain
Delayed syndrome: None

5. FIRE-FIGHTING MEASURES
Solid
Fire of the product: Incombustible
Fire of the surroundings:
Extinguisher media: Use a general extinguisher or cool it down with water, etc.
Specific hazards: May cause generation of fumes.
Specific extinction method: Prevent spreading.
Measures for protecting fire-fighters: Fire-fighters must wear dust protective
masks so as not to inhale fumes generated by heating. They must also wear heat-
resistant protective clothing.
Water solution (including water discharged after being used for the product)
Fire of the product: Water solution will not burn.
Fire of the surroundings:
Extinguisher media: Use an extinguisher appropriate for the condition of the
surroundings.
Specific hazards: None
Specific extinction method: None
Measures for protecting fire-fighters: Fire-fighters have to wear heat-resistant
protective clothing.
Vapour (fumes generated when the product is heated at a high temperature)
Fire of the product: Fumes will not burn.
Fire of the surroundings:
Extinguisher media: Use an extinguisher appropriate for the condition of the
surroundings.
Specific hazards: None
Specific extinction method: None
Measures for protecting fire-fighters: Fire-fighters have to wear dust protective
masks so as not to inhale the fumes. They also have to wear heat-resistant
protective clothing.

6 SPILL OR LEAK PROCEDURES
Solid
Personal precautions: Wear dust protective masks to prevent inhalation while
collecting the leaked product (in the case of dust leakage).
Protective equipment: Wear safety glasses and dust protective masks (in the case of
dust leakage).
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Emergency procedures: Avoid exposure to air as much as possible to prevent further
spread.

Environmental precautions: Collect or remove immediately in the case of a leakage
onto soil surface.

Collection and neutralization: Collect the dust.

Methods and equipment for containment and cleaning up: Remove the surface of soil.

Water solution (including water discharged after being used for the product)

Personal precautions: Beware of oral ingestions and attachment to clothing, etc.

Protective equipment: Wear regular protective clothing and equipment.

Emergency procedures: Hold back the water to prevent further spread.

Environmental precautions: In the case of penetration into soil or outflow into rivers,
check the contamination status and undertake appropriate treatment.

Collection and neutralization: Prevent further spread and collect appropriately.

Methods and equipment for containment and cleaning up: Check the contamination
status and undertake appropriate treatment.

Vapour (fumes generated when the product is heated at a high temperature)

Personal precautions: Beware of the fume.

Protective equipment: Wear dust protective masks.

Emergency procedures: Prevent the generation of vapour by covering the source or
by other means.

Environmental precautions: Prevent release into the atmosphere. Treat appropriately
in the case of leakage to the outside of the plant.

Collection and neutralization: Collect as much of it as possible while preventing
further spread.

Methods and equipment for containment and cleaning up: Clean up the place.

7. PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
Solid
Handling:
Technical measures: Wear appropriate protective equipment to prevent inhalation
and eye/skin contact.
Local-ventilation/whole-ventilation: Unnecessary
Other precautions: Take measures to prevent the material from being taken out of
the place for handling it.
Precaution for safe handling: Avoid contact with acid.
Storage:
Technical measures: None
Incompatible substances: Avoid contact with acid.
Safekeeping condition: Prevent scattering.
Packaging materials: None
Water solution (including water discharged after being used for the product)
Handling:
Technical measures: Purify it properly.
Local-ventilation/whole-ventilation: Unnecessary
Other precautions: Do not allow it to leak into soil or general wastewater.
Precaution for safe handling: None
Storage:
Technical measures: N/A
Incompatible substances: N/A
Safekeeping condition: N/A
Packaging materials: N/A
Vapour (fumes generated when the product is heated at a high temperature)
Handling:
Technical measures: Wear appropriate protective equipment.
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Local-ventilation/whole-ventilation: Do local ventilation.
Other precautions: Wear dust protective masks so as not to inhale the fumes.
Precaution for safe handling: None
Storage:
Technical measures: N/A
Incompatible substances: N/A
Safekeeping condition: N/A
Packaging materials: N/A

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Occupational exposure limits
Japan Society of Occupational Health: Not stipulated (FY2005)
ACGIH: Not stipulated (FY2005)
Biological exposure limits: Not stipulated by the Japan Society of Occupational Health
(FY2005)
Facility and equipment measures:
Solid: Take measures for preventing scattering of dust.
Water solution (including water discharged after being used for the product): Take
measure for preventing scattering and leakage.
Vapour (fumes generated when the product is heated at a high temperature): Prepare
equipment for local-ventilation.
Personal protective equipment:
Solid
Respiratory protection: Wear dust protective masks in the case of dust.
Eye protection: Wear work safety glasses in the case of dust.
Hand protection: Wear work protective gloves.
Skin and body protection: Wear work protective clothing and safety shoes, etc.
Water solution (including water discharged after being used for the product)
Respiratory protection: Not required
Eye protection: Wear work safety glasses.
Hand protection: Wear work rubber gloves.
Skin and body protection: Wear work protective clothing and safety shoes, etc.
Vapour (fumes generated when the product is heated at a high temperature):
Respiratory protection: Wear dust protective masks.
Eye protection: Wear work safety glasses
Hand protection: Wear work protective gloves.
Skin and body protection: Wear work protective clothing and safety shoes, etc.

9. PHYSICAL AND CHEMICAL PROPERTIES
Physical and chemical properties of the copper slag as a product are as follows:
Physical state: Hard and vitreous
Form: Granular
Colour: Black
Odour: Odourless
pH: N/A
Melting point: 1,200°C —1,300°C
Boiling point: No data
Flash point: N/A
Explosion limit: N/A
Vapor pressure: No data
Vapour density: No data
Specific gravity: 3.62-3.74
Solubility: Insoluble in water

Soluble in acid and alkaline solvents
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Octanol/water partition coefficient: N/A

Auto-ignition temperature: N/A
Decomposition temperature: N/A
Threshold limit value of odour: N/A
Evaporation rate: No data
Flammability: N/A

10. STABILITY AND REACTIVITY

Stability: Stable under usual conditions (including a room temperature)

Possibility of hazardous reactions: None

Conditions which should be avoided: May generate metal fumes when heated to a
high temperature

Incompatible substances: None

Hazardous decomposition products: None

11. TOXICOLGICAL INFORMATION
Foundations for the classification of health hazard in section 2 above are as follows:

Acute toxicity (oral): In accordance with the results of tests at Sumika Chemical
Analysis Service, Ltd.

Acute toxicity (skin): No data

Acute toxicity (inhalation: gas): Solid (GHS definition)

Acute toxicity (inhalation: dust, mist): No data

Skin corrosion/irritation: No data

Serious eye damages / irritation: No data

Respiratory sensitization or Skin sensitization: No data

Germ cell mutagenicity: In accordance with the results of tests at Sumika Chemical
Analysis Service, Ltd.

Carcinogenicity: No data

Reproductive toxicity: No data

Specific target organ toxicity / systemic toxicity: single exposure: No data

Specific target organ toxicity / systemic toxicity: repeated exposure: No data

Aspiration hazard: No data

12. ECOLOGICAL INFORMATION
Ecological toxicity: None found
Persistence/degradability: None found
Bioaccumulation potential: None found
Soil mobility: None found
Environmental standards:
There is no applicable standard for copper slag as a mixture. But there are standards
for heavy metals contained in it. The standard values for its major components are as
follows:
Environmental standard for water quality (health item): Pb, As: 0.01mg/L or less
Environmental quality standards for groundwater: Pb, As: 0.01mg/L or less
Environmental quality standards for soil (standard for the amount of elution):
Pb, As: 0.01mg/L or less
In a farmland:
As (rice field only): Less than 15mg per 1kg of soll
Cu (rice field only): Less than 125mg per 1kg of soll
Standard of content concerning designation of designated areas in accordance
with the Soil Contamination Countermeasures Act: Pb, As: 150mg/kg or
less

I\DSC\17\INF-7.doc
- 259 -



DSC 17/INF.7
Annex 8, page 7

13. DISPOSAL CONSIDERATIONS
Recommended disposal methods:

The remainder waste: Consult with us for the recyclability of the remainder waste. If it
is not recyclable, dispose of it as appropriate for the type of waste in
accordance with laws.

Pollution container and packing: Dispose of them as appropriate for the types of the
wastes in accordance with laws.

Laws and ordinances to be complied with for disposal: Waste Management and
Public Cleansing Act

14. TRANSPORT INFORMATION
Precautions for transportation of the product:
By train or road: None
By ship: None
By air: None
Regulations concerning transportation: None

15. REGULATORY INFORMATION
Industrial Safety and Health Act:
Hazardous substances the names, etc. of which shall be reported (Article 57 of the
Act, Article 18 of its Order for Enforcement)
Arsenic and its compounds
Hazardous substances the names, etc. of which shall be reported (Article 57-2 of the
Act, Article 18-2 of its Order for Enforcement)
Copper and its compounds
Lead and its inorganic compounds
Arsenic and its compounds
Water Pollution Control Act:
Substances subject to effluent control (Article 2-2 of the Act, Article 2, item (iv) of its
Order for Enforcement)
Effluent standard:
Pb: 0.1mg/ L or less (health item)
As: 0.1mg/ L or less (health item)
Cu: 3mg/ L or less (living environment item)
Water Supply Act:
Substances subject to effluent control (Article 4, Section (2) of the Act, Ministerial
Ordinance on Water Quality Standards)
Water quality standards:
Pb: 0.01mg/ L or less
As: 0.01lmg/ L or less
Cu: 1.0mg/L or less
Sewerage Service Act:
Quiality standards of sewage water discharged into sewerage (Article 12, Section (2)
of the Act, Article 9-4 of its Order for Enforcement)
Pb: 0.1mg/ L or less
As: 0.1mg/ L or less
Cu: 3.0mg/L or less
Agricultural Land Soil Pollution Prevention Act:
Specified toxic substances (Article 2, Section (3) of the Act, Article 1 of its Order for
Enforcement)
Requirements to be specified as an area subject to measures against agricultural
land soil pollution:
As: 15mg/kg of soil or more
Cu: 125mg/kg of soil or more
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16. OTHER INFORMATION
Reference documents:
Results of Classification, ID850 Copper
GHS Classification Manual Feb-10-2006 edition (These documents are available at
the website of the National Institute of Technology and Evaluation:
http://www.safe.nite.go.jp/ghs/0850.html)
Reference websites
Chemical Risk Information Platform (CHRIP), National Institute of Technology and
Evaluation: http://www.nite.go.jp/
Japan Advanced Information Centre of Safety and Health:
http://www.jaish.gr.jp/menu.html

Note on Information Contained in this Material Safety Data Sheet

This Material Safety Data Sheet was created based on currently available materials,
information, data, etc. It is subject to revisions as new knowledge comes to light. The
data and evaluations contained herein are provided for disclosure purposes only. The
information is not intended to offer guarantees of any kind. The precautions herein apply
to normal handling of the product. If you are handling the product in a special way, be
sure to apply new safety measures suitable for the new purpose/method of use.
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Annex 8-2

DATE OF PREPARATION: Apr-09-2001
DATE OF LAST REVISION: Nov-01-2010

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME:
MANUFACTURER'S NAME:

Zinc Slag

ADDRESS:

PREPARED BY:

PHONE: +81-3-5437-8218
FAX: +81-3-5437-8074

EMERGENCY PHONE NUMBER: +81-3-5437-8218

RECOMMENDED USE:

Mitsui Mining & Smelting Co., Ltd.
1-11-1 Osaki, Shinagawa-ku, Tokyo, Japan
Keizo Nakayama, Director, Technical Division

Cement raw material, caisson or other uses

according to manufacturer's directions.

2. HAZARDS IDENTIFICATION
GHS CLASSIFICATION BY CERI:

PHYSICAL HAZARDS

Explosives:

Flammable Gases:

Flammable Aerosols:

Oxidizing Gases:

Gases Under Pressure:

Flammable Liquids:

Flammable Solids:

Self-reactive Substances and Mixtures:
Pyrophoric Liquids:

Pyrophoric Solids:

Self-heating Substances and Mixtures:
Substances and Mixtures Which, in Contact with
Water, Emit Flammable Gases:
Oxidizing Liquids:

Oxidizing Solids:

Organic Peroxides:

Corrosive to Metals:

HEALTH HAZARDS

Acute Toxicity (Oral):

Acute Toxicity (Dermal):

Acute Toxicity (Inhalation, Gases):
Acute Toxicity (Inhalation, Vapours):
Acute Toxicity (Inhalation, Dusts and Mists):
Skin Corrosion/Irritation:

Serious Eye Damage/Eye Irritation:
Respiratory Sensitization:

Skin Sensitization:

Germ Cell Mutagenicity:
Carcinogenicity:

Not applicable.
Not applicable.
Not applicable.
Not applicable.
Not applicable.
Not applicable.
Not classified.
Not applicable.
Not applicable.
Not classified.
Not classified.
Not classified.

Not applicable.
Classification not possible.
Not applicable.
Classification not possible.

Classification not possible.
Classification not possible.
Not applicable.

Classification not possible.
Classification not possible.
Classification not possible.
Classification not possible.
Classification not possible.
Classification not possible.
Classification not possible.
Not classified.
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Reproductive Toxicity: Classification not possible.
Specific Target Organ/Systemic Toxicity (Single Classification not possible.
Exposure):
Specific Target Organ/Systemic Toxicity (Repeated Classification not possible.
Exposure):
Aspiration Hazard: Classification not possible.

ENVIRONMENTAL HAZARDS
Acute Aquatic Toxicity: Classification not possible.
Chronic Aquatic Toxicity: Classification not possible.

GHS LABEL ELEMENTS:

Pictogram or Symbol:
Not classified

Signal Word:

Not classified

Hazard Statement:
Not classified

PRECAUTIONARY STATEMENTS:
Prevention: e Do not eat, drink or smoke when using this product.

e Do not handle until all safety precautions have been read and

understand.

o Wear protective gloves/protective clothing/eye protection/face

protection.

Use only outdoors or in a well-ventilated area.
Do not breathe dust/fume/vapours.

Wash hands thoroughly after handling.

Avoid release to the environment.

Response: In case of fire: Fight fire using suitable means.

IF INHALED: Remove victim to fresh air and keep at rest in a

position comfortable for breathing. Call a POISON CENTER or

doctor/physician if he/she feels unwell.
e |F ON SKIN: Wash with plenty of soap and water.
e |F IN EYES: Rinse cautiously with water for several minutes.

o |If eye irritation persists: Get medical advice/attention. If you feel

unwell, get medical advice/attention.
e |F IN MOUTH: Rinse mouth.

e |[F SWALLOWED: Drink large quantities of water and induce
vomiting by touching back of throat with finger. Get medical advice

if you feel unwell.

Storage: e Protect from sunlight. Keep container tightly closed. Store locked

up in a well-ventilated area.
e Protect from moisture. Keep away from open flames.
Disposal:

management contractor licensed by the prefectural governor.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Single Substance or Mixture: Mixture (oxide glass).

Chemical Name or Common Name: Slag (FeO-SiO;-Al,03-CaO)

CAS Number: FeO: 1332-37-2 SiO,: 7631-86-9
Al,O3: 1344-28-1 CaO: 1305-78-8
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CONCENTRATION or
CONCENTRATION RANGES:
Other Chemical Identity (Molecular FeO-SiO,-Al,03-Ca0O
Formula or Structural Formula)
Reference Numbers Used in Japan:
Act on the Evaluation of Chemical Substances and Regulation of Their Manufacture
etc. (Japanese Chemical Substances Control Act):
FeO: (1)-357 SiO,: (1)-548
Al,O3: (1)-23 CaO: (1)-189
Industrial Safety and Health Act:
Chemical substances whose names were made public
(FeO, SiO,, Al,O3; and CaO)

TSCA: FeO: Listed SiOs: Listed
Al,Og3: Listed CaO: Listed
EINECS: FeO: 215-570-8 SiO,: 231-545-4
Al,O3: 215-691-6 CaO: 215-138-9
4. FIRST-AID MEASURES
If inhaled: ¢ Remove victim to fresh air and keep at rest in a position
comfortable for breathing. Get medical advice if he/she
feels unwell.
If on skin: e Wash with soap and water. If skin irritation persists, get

medical advice.
e Remove/Take off all contaminated clothing. Wash
contaminated clothing before reuse.

If in eyes: e Rinse cautiously with water for several minutes. If eye
irritation persists, get medical advice/attention.

If swallowed: e Rinse mouth immediately and get immediate medical
advice.

Special Protective e Use suitable protective equipment as necessary.
Actions for First-Aid
Personnel:

5. FIRE-FIGHTING MEASURES

Suitable Extinguishing Media: e No information.

Special Protective Actions for e Wear suitable chemical protective clothing with
Fire-Fighters: self-contained breathing apparatus.

6. ACCIDENTAL RELEASE MEASURES

Personal e Immediately isolate the area of release and perimeter as
Precautions, required.

Protective e Only authorized personnel are allowed to enter.

Equipment and « Do not touch broken containers or spilled material unless
Emergency suitable protective clothing is worn.

Procedures: e Wear suitable protective equipment (see Section 8

Exposure Control/Personal Protection) to avoid eye/skin
contact and dust/mist inhalation.

e Stay upwind.

¢ Ventilate before entering enclosed areas.

Preventive e Prevent spills from entering drainages, sewers and
Measures for enclosed areas.
Secondary

Accidental Release:
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Environmental
Precautions:

Collection and
Neutralization
techniques:
Methods and
Materials for
Containment and
Cleaning Up:
Preventive
Measures for
Secondary

Accidental Release:

In case of accidental release to soil and surface water,
determine the extent of contamination and take appropriate
measures.

Collect spillage into dry containers.

Dispose of collected spillage appropriately as industrial
waste.

Stop leak if safe to do so.

Prevent dusting and dispersion.

Although not regulated by the Soil Contamination
Countermeasures Act, removal of contaminated soil is
preferable.

Prevent spills from entering drains, sewers and enclosed
areas.

7. HANDLING AND STORAGE PRECAUTIONS FOR HANDLING

Technical
Precautions:

Local Exhaust and
General Ventilation:
Precautions for Safe
Handling:

Use engineering controls listed in Section 8. Wear
protective equipment (dust protective mask, hand protection
and other appropriate protection).

For powdered material, use exhaust listed in Section 8.

Carefully read all safety precautions before handling.
Do not eat, drink or smoke when using this product.
Use only outdoors or in a well-ventilated area.
Handle with care to prevent dusting.

Do not touch, inhale or swallow.

Do not apply to eyes and skin.

Do not get in eyes.

Do not breathe dust or fume.

Wash hands thoroughly after handling.

PRECAUTIONS FOR STORAGE

Technical
Precautions:
Incompatible
Substances:
Storage Conditions:

Packaging
Materials:

Keep storage areas free from contamination sources.
See Section 10 Stability and Reactivity.

Protect from sunlight and moisture. Keep away from open
flames.

Keep container tightly closed, and store in a cool, dark
place.

Store away from food and feed.

Use closed, unbreakable containers.

If regulated under the Japanese Fire Service Act and the
UN Recommendations on the Transport of Dangerous
Goods, use containers specified in these regulations.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
The following hazard information is based on the powdered or granular state of each

component.
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IRON OXIDE
Control Level:
Permissible
Exposure Limits:

SILICON DIOXIDE
Control Level:
Permissible
Exposure Limits:

ALUMINUM OXIDE
Control Level:
Permissible
Exposure Limits:

CALCIUM OXIDE
Control Level:
Permissible
Exposure Limits:

Engineering
Controls:

Not established.

Japan Society for Occupational Health (2005): Class 2 Dust
(1 mg/m?® as inhalable dust, 4 mg/m? as total dust)

ACGIH (2005): TLV-TWA 5 mg/m®

Not established.

Japan Society for Occupational Health (2006): Inhalable
crystalline silica (0.03 mg/m®, as inhalable dust)

ACGIH (2006): TLV-TWA 0.025 mg/m® A2

Not established.

Japan Society for Occupational Health (2005): Not
established.

ACGIH (2005): TLV-TWA 10 mg/m?® (value for particulate
matter containing no asbestos and <1% crystalline silica)

Not established.

Japan Society for Occupational Health (2005): Not
established.

ACGIH (2005): TLV-TWA 10 mg/m® (value for particulate
matter containing no asbestos and <1% crystalline silica)

If dust/fumes are generated during the high-temperature
process, use ventilation to control air contaminants to their
permissible exposure limits.

Ensure eyewash and safety shower stations are available in
areas where this product is stored or used.

Take appropriate engineering measures, such as enclosure
of process and use of local exhaust, to control
concentrations in air to the recommended permissible
exposure limits.

PERSONAL PROTECTIVE EQUIPMENT

Respiratory
Protection:
Eye Protection:

Hand Protection:

Skin/Body
Protection:

Wear suitable respiratory protection.

Wear eye protection (protective goggles, face shield or
other suitable protection).

Wear suitable protective gloves. Wear protective gloves.
Neoprene gloves are recommended for calcium oxide.
Wear face shield, work clothing and safety boots.

9. PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL AND CHEMICAL PROPERTIES OF THE PRODUCT
Physical State: Black, odourless, sandy vitreous material.

Form: Solid

Colour: Black

Odour: Odourless
pH: Not available.
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Melting Melting poi
Point/Freezing
Point:

nt: 1200°C

Boiling Point/Initial  Not available.

Boiling Point and

Boiling Range:

Flash Point: Not applicable.
Upper/Lower Not applicable.
Explosive Limit:

Vapour Pressure: Not available.
Vapour Density: Not available.
Relative Density: 3.5

Solubility: Insoluble in water.
Partition Not applicable.

Coefficient: n-
octanol/water:

Auto-ignition Not available.
temperature:

Decomposition Not available.
temperature:

Odour threshold: Not applicable.
Evaporation rate: Not available.
Flammability: Not applicable.

10. STABILITY AND REACTIVITY

Chemical Stability: Stable under the normal handling conditions (at ambient
temperatures and pressure).

Possibility of No information.
Hazardous

Reactions:

Conditions to No information.
Avoid:

Incompatible No information.
Materials:

Hazardous No information.

Decomposition
Products:

11. TOXICOLOGICAL INFORMATION

Acute Toxicity (Oral):
Acute Toxicity (Dermal):
Acute Toxicity (Inhalation,
Gases):

Acute Toxicity (Inhalation,
Vapours):

Acute Toxicity (Inhalation,
Dusts and Mists):

Skin Corrosion/Irritation:
Serious Eye Damage/Eye
Irritation:

Respiratory and Skin
Sensitization:

Not available.

Not available.

Not applicable. The product is solid according to the
GHS definition.

Not available.

It is likely that the inhalation toxicity test was conducted
on dust, because the substance is solid, and its vapour
pressure is negligible. Classification was not possible
due to lack of sufficient data on LCs.

Not available.

Not available.

Respiratory: Not available.
Skin: Classification was not possible due to lack of
sufficient data.
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Germ Cell Mutagenicity: Not available.
Carcinogenicity: Not available.
Reproductive Toxicity: Not available.
Specific Target Not available.

Organ/Systemic Toxicity

(Single Exposure):

Specific Target Not available.
Organ/Systemic Toxicity

(Repeated Exposure):

Aspiration Hazard: Not available.

12. ECOLOGICAL INFORMATION

Acute Aquatic Classification was not possible due to lack of sufficient data.
Toxicity:
Chronic Aquatic Classification was not possible due to lack of sufficient data.
Toxicity:

13. DISPOSAL CONSIDERATIONS

RECOMMENDED DISPOSAL METHODS

Waste Residues: e Dispose of in accordance with the standards specified in
the applicable laws and local regulations.

e Use industrial waste management contractor licensed by
the prefectural governor or the local waste management
authority if applicable.

¢ Inform the waste management contractor of hazard and
toxicity of the product before consignment.

e Do not directly dispose of into surface water, landfill or
unoccupied land.

Contaminated ¢ Dispose of empty containers appropriately in accordance
Container/Packaging with the standards specified in the applicable laws and local
Disposal: regulations.

e Containers must be completely emptied before disposal.
Regulatory ¢ Waste Management and Public Cleaning Act of Japan
Information:

14. TRANSPORT INFORMATION

Precautions for e When loading, prevent breakage, corrosion and leaks and
Transporting of the ensure to have a means to prevent load shifting in place.
Product:

International Transport

Marine Transport: ¢ Not applicable.
Air Transport: ¢ Not applicable.
Domestic Transport (Transport in Japan)
Land Transport: e Not applicable.

Marine Transport:
Marine Pollutant:
Air Transport:
Transport
Requirements:

Not applicable.
Not applicable.
Not applicable.
Not applicable.
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15. REGULATORY INFORMATION
JAPANESE REGULATIONS:
Water Supply Act, Japan:

Sewerage Act, Japan

Waste Management and Public
Cleaning Act, Japan:

Industrial Safety and Health Act,
Japan:

Pneumoconiosis Act, Japan:

Water quality standards (Article 4,
paragraph 2; Items 32, 33 and 38,
Ordinance of the Ministry of Health,
Labour and Welfare on Water Quality
Standards,: Al < 0.2 mg/L; Fe < 0.3 mg/L;
Ca =300 mg/L

Restriction on sewage disposal (Article 12-
2: Article 9-4, item 30, Enforcement
Ordinance of the Act): Fe < 10 mg/L
Disposed of in accordance with the Act
(Article 12, Article 12-2)

Hazardous material requiring notification of
name and other information (Article 57-2;
Appended table 9, Article 18-2,
Enforcement Ordinance of the Act)
Appended table: Dusty work, Article 2,

Enforcement Regulation

16. OTHER INFORMATION
Web Sites:

Japanese Ministry of the Environment. http://www.env.go.jp/index.html

Japanese Ministry of Health, Labour and Welfare. http://www.mhlw.go.jp/

Chemical Risk Information Platform. Japanese National Institute of Technology and
Evaluation. http://www.nite.go.jp/
Japan Advanced Information
http://www.jaish.gr.jp/menu.html
Centre for Environmental Information Science of Japan. http://www.ceis.or.jp/

MSDS Power Search. Japan Reagent Association. http://www.j-shiyaku.or.jp/home/msds/

Centre of Safety and Health.

Disclaimer

The hazard and toxicity evaluation is not always 100% reliable. All users should take all
precautions possible when handling the product.

All statements or suggestions in this MSDS are made to provide a general summary of
precautions for the use of our product. No warranty is made, expressed or implied, of
fitness for a particular purpose. Please contact us if using the product as a molten metal
(in a molten state) or in conditions where vapour would generate (fumes generated on
heating at high temperatures).

Any party using this product assumes all risk of handling of the product and should only
use the information provided in this MSDS as a guide.

The information contained herein is accurate to the best of our current knowledge;
however, Mitsui Mining & Smelting Co., Ltd. makes no guarantees of any kind with
respect to such accuracy. All statements in this document are subject to revision in
accordance with changes in applicable laws and whenever new information becomes
available.

*kk
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ANNEX 9

Material Safety Data Sheet (MSDS)
— Coal Tar Pitch -

1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Chemical/Product Name Coal Tar Pitch
Product Code No. Al-115-1E
Manufacturer/Supplier JFE Chemical Corporation
Department Chemical Product Dept.
Address 2-17-4, Kuramae, Taito-ku, Tokyo 111-0051, Japan
Telephone number +81-3-5820-6514
Fax number +81-3-5820-6520
Emergency phone number +81-3-5820-6500 (9:00am-17:30pm, Mon-Fri, Japan
Time)
URL http://www.jfe-chem.com
2 HAZARDS IDENTIFICATION

GHS Classification
Physical Hazards

Explosives Not classified
Flammable solids Not classified
Self-reactive substances and mixtures Not classified
Pyrophoric solids Not classified
Self-heating substances and mixtures Not classified

Substances and mixtures which, in contact with water, emitNot classified
flammable gases

Oxidizing solids Not classified

Organic peroxides Not classified
Health Hazards

Acute toxicity (oral) Category 4

Acute toxicity (dermal) Not classified

Skin corrosion/irritation Category 3

Serious eye damage/eye irritation Category 1

Skin sensitization Category 1

Germ cell mutagenicity Category 2

Carcinogenicity Category 1

Specific target organ toxicity Category 1 (nervous system)

- single exposure Category 3 (respiratory tract irritation)

Specific target organ toxicity Category 2 (respiratory system)

- repeated exposure
Environmental Hazards
Hazardous to the aquatic environment Not classified
*For those hazards not listed above correspond to "Not applicable" or
"Classification not possible"
GHS Label Elements
Pictogram
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Signal word Danger

Hazard statements

Precautionary statement
[Prevention]

[Response]

[Storage]
[Disposal]

Harmful if swallowed

Causes mild skin irritation

Causes serious eye damage

May cause an allergic skin reaction

Suspected of causing genetic defects

May cause cancer

Causes damage to organs (nervous system)

May cause respiratory irritation

May cause damage to organs (respiratory system) through
prolonged or repeated exposure

Obtain special instructions before use. Do not handle until
all safety precautions have been read and understood.

Do not eat, drink or smoke when using this product.

Avoid exposure by use of personal protective equipment
and local ventilation.

Wear protective gloves/eye protection/face protection.
Use only outdoor or in a well-ventilated area.

Avoid breathing dust.

Contaminated work clothing should not be allowed out of
the workplace.

Avoid release to the environment.

In case of fire: Use powder, carbon dioxide, chemical foam
for extinction.

If inhaled: Remove victim to fresh air and keep at rest in a
position comfortable for breathing.

If in eyes: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do.

If on skin: Wash with plenty of soap and water.

If you feel unwell, get medical advice/attention.

If skin irritation or rush occurs: Get medical
advice/attention.

Store locked up.

Dispose of contents/container by asking to a waste trader
who is certified by the local/regional officer.

3 COMPOSITION/INFORMATION ON INGREDIENTS
Discrimination of single substance or mixture

Common chemical name
Synonym
Chemical characteristics

CAS Number

Single substance

Coal Tar Pitch

Pitch, Middle-pitch, Hard-pitch

Coal Tar Pitch is a residue from the distillation of coal
tar which is obtained from the production of coke.
Poly aromatic hydrocarbons are main components of
the coal tar pitch and small portions of oxygen,
nitrogen and sulfur compounds are also contained.
65996-93-2

Class Reference number in the Gazetted List

(9)-1741: Chemical Substance Control Law, Industrial
Safety and Health Law
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EINECS Number 266-028-2
Impurities and stabilizing agents contributing to classification

Coal tar (100%), Benzo[a]pyrene (ca 2%)
Concentrations or concentration ranges

4 FIRST-AID MEASURES

In case of exposure to coal tar pitch, take first-aid measures and get medical attention.

If inhaled - Remove victim to fresh air.
When breathing is stopped or weak, try artificial respiration.
Keep warm covering victim with a blanket.

If on skin - Remove immediately contaminated clothing and shoes.
Wash with plenty of water and soap.
If hot melted coal tar pitch is on skin, cool with running clean water
S0 as to prevent progression of burn.

If in eye - Rinse with clean running water for at least 15 minutes.
When rinse the eyes, all areas of the eyeballs and eyelids are rinsed
well.
- Remove contact lenses, unless they cling to the eye.
If swallowed - Rinse inside the mouth well.

Dilute contents of the stomach by giving plenty of water or milk. Get
vomiting if possible.
- Do not give anything from the mouth if the victim is not conscious.
Expected acute and delayed effects
Keratitis, conjunctivitis and dermatitis.
If high concentration of vapour inhaled: breathing difficulties,
nausea, vomits, dizziness and anorexia.
Most serious symptoms and effects

5 FIRE-FIGHTING MEASURES

Extinguish agents - Powder, carbon dioxide, fire foam, dry sand

Prohibited agents - Direct pouring of cylinder shape water

Special hazardous information - May produce large amount of dark smoke.
Emitted gases contain CO, NOx, SOx and are
irritating.

Special fire-fighting procedures - Take action from the windward.
Powder, carbon dioxide fire foam and dry sand can
be effective for initial fire. Water spay can be used
as well.
For a large-scale fire, cut off air by fire foam.

Protection of fire-fighters - Wear appropriate protective equipment, e.g.
aspirator with self-supplier, protective clothing and
face guard.

Safety measures - Off-limits around the fire except responsible
persons.
Keep cool by sprinkling water to around flammable
facilities.
If possible, move containers of flammable products
to a safe place.
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6 ACCIDENTAL RELEASE MEASURES

Human health precaution

Environmental precautions

Recovery and neutralization

Prevention of secondary hazards

7 HANDLING AND STORAGE
Handling
Technical measures

Local/general ventilation

Precautions for safe handling

Contact evasion

Storage
Technical measures

Evacuate persons in leeward. Keep persons away
from released area.

Off-limits except responsible persons by stretching
arope.

Wear appropriate protective equipment and take
action from windward.

Attention not releasing products into drain, sewer
and rivers.

Sweep and collect released products into a closed
container then dispose them.

Small amount of leakage: solidify or absorb (to
absorbing agent, sand or waste, etc.), then collect
into a closed container.

When released as a melted form: stop leakage by
embankment, collect into a closed container after
cooling and solidified.

Cut off immediately any combustion sources (No
smoking and avoid sparks or flame).

Off-limits except responsible persons around the
released area by stretching a rope.

Take facilitation measures described in "8
EXPOSURE CONTROLS/PERSONAL
PROTECTION" and wear protective equipments.
Take local or overall ventilation described in "8
EXPOSURE CONTROLS/PERSONAL
PROTECTION".

Wear appropriate protective clothing and avoid
inhalation or skin contact.

When outdoor use, take action from the windward
so that exposure can be avoided.

Wash hands and face thoroughly after handling.
Change clothing if contaminated.

Do not use an ignition source (naked fire, arc,
high-temperature object) near the handling place.
See "10 STABILITY AND REACTIVITY".

Use fire-proof wall, pillars and floor for storage
room. In addition, beams should be made of non-
flammable materials.

Storage place should be; roof is built with non-
flammable materials, roof is blown with a light
material e.g. metal boards, no ceiling is installed.
Floor in a storage area should avoid flooding or
infiltrating.

Floor in a storage area should avoid infiltrating of
dangerous products, set an appropriate inclination
and a saving box.
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Storage condition

Incompatible products
Packaging materials

Install light and ventilation devices in a storage
place so that it is necessary to storage and handle
dangerous products.

Store in a place where no sunlight, cool and well
ventilated.

Fire is strictly prohibited in a storage place.

Do not store together with incompatible products
e.g. oxidizing agents.

See "10 STABILITY AND REACTIVITY".

Use containers in accordance with The Fire
Service Law and UN Transport of Dangerous
Goods (UN-TDG).

8 EXPOSURE CONTROLS AND PERSONAL PROTECTION

Administrative control level
Occupational exposure limit

0.2mg/m? (as benzene soluble aerosol)

The Society for OccupationalNot specified

Health (2008)
ACGIH(2008)
Engineering measures

Personal protective equipment
Respiratory protection

Hand protection
Eye protection
Skin and body protection

Hygiene measures

TLV-TWA: 0.2mg/m3 (as benzene soluble aerosol)

Install local or overall ventilation for indoor use.
Install eye washer and safety shower near
handling and storage area and display where they
are.

Hazard mask (for organic gas), air respirator, air-
supplied mask

Protective gloves (oil-proof)

Protective glasses, goggle

Safety boots (oil-proof), face shield, protective
clothing and apron.

Protective equipments should be checked regularly
by a check list.

Wash hands well after handling.

9 PHYSICAL AND CHEMICAL PROPERTIES
Physical state (appearance, colour, etc.) Black solid under ambient condition, black liquid

Odour

pH

Softening point

Boiling point

Flash point

Explosion limits

Vapour pressure

Vapour density

Relative density (density)
Solubility

Octanol/water partition coefficient
Auto ignition point
Decomposition point

at high temperature

Slight tar odour

No information

70-85°C: Middle-pitch, >85°C: hard pitch
No information

200-300°C

No information

<10 Pa (20°C)

No information

1.26-1.27 g/lcm?® (20°C)

Not soluble in water

others: partly soluble in organic solvents (benzene,
toluene)

log Pow >3

No information

No information
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10 STABILITY AND REACTIVITY
Stability
Possible hazardous reactions

Conditions to avoid

Incompatible compounds
Hazardous decomposition products

Stable under normal handling condition.

May react with oxidizing substances if
contact.

Flammable when hot and melting.

Avoid contact with high temperature and
oxidizing substances.

Oxidizing substances

Dark smoke, carbon monoxide, carbon
dioxide by burning.

11 TOXICOLOGICAL INFORMATION (1-12)
Below are information on coal tar except for carcinogenicity

Acute toxicity

Oral
Dermal

Skin corrosion/irritation

Serious eye damage/eye irritation -

Respiratory or skin sensitization

Germ cell mutagenicity

Raw tar contains volatile substances such as
benzene, etc., and attention for toxicities of these
substances.

If inhaled high concentration vapour, cause
breathing difficulty, nausea, vomit, dizziness,
anemia and anorexia.

If it turns serious, may cause syncope, convulsion
and pulmonary edema.

LDso = 1,700 mg/kg (rat) ¥

LDso = ca 15,800 mg/kg (rabbit)

Harmful if swallowed (Category 4)

May cause darmatitis if contact on the skin.
Frequent and long-term contact causes increased
melanocyte (blackened skin).

Judged as Mild by the Draze score for both human
and rat. >°

Causes mild skin irritation (Category 3)

Not strong irritating but causes keratitis and
conjunctivitis if in eyes.

Vapour irritates human eyes and causes orbit
conjunctivitis and subepithelial spot keratitis.
Effects last several months for human. ”

Causes serious eye damage (Category 1)

No information on respiratory sensitization is
available.

Irradiation of the sunlight if on skin causes
irritation, sensation of burning, stiff and redness.
Allergic dermatitis is reported.

It is confrmed that the substance causes
light-sensitive syndrome. 8)

May cause an allergic skin reaction (Category 1)
Human data is a mutagenicity study with bacteria
used by metabolites in body and is not an in vivo
study, however a somatic-cell mutagenicity study
and in vitro Ames study (+S9) with salmonella
showed positive results. +®

Suspected of causing genetic defects (Category 2)
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Carcinogenicity

Reproductive toxicity

Specific target organ toxicity — single

Specific target organ toxicity — repeat

Aspiration hazards

12 ECOLOGICAL INFORMATION
Hazard to the environment ¥

Carcinogenicity is confirmed. 7-11)

IARC Group 1 (Carcinogenic to humans)

May cause cancer (Category 1)

Reproductive effects were observed at dose levels,
which were also toxic to mother animals in each
exposure route, however, no enough data which
allow to classification was available.

exposure

Neurotoxicity for humans. 12)

Respiratory tract irritation is reported. 12)

Causes damage to nervous system (Category 1)
May cause respiratory irritation (category 3)

ed exposure

It is reported that repeated exposure of 0.09mg/L
of aerosol to mice caused respiratory effects. 6)
May cause damage to respiratory system through
prolonged or repeated exposure. (Category 2)
Classification not possible due to lack of data.
Although  the material contains chemical
pneumonias listed in ICSC cards (e.g. benzene,
ethylbenzene, xylene, styrene and toluene), no
data on coal tar pitch itself available. ®

Toxicity to fish 48h-LCso> 1,000 mg/L, Medaka (Oryzias latipes)
96h-LCso > 1,000 mg/L, Medaka (Oryzias latipes)
48h-LCso = 373 mg/L, Seabream (Pagrus major)
96h-LCso = 128 mg/L, Seabream (Pagrus major)

Persistency/degradability No information

Bioaccumulation potential No information

Mobility in soil No information

Other ecotoxicological information No information

Environmental standard No information

Aquatic toxicity - acute Not classified
13 DISPOSAL CONSIDERATIONS

Waste from residues

Follow related laws and local regulations for
disposal.

Consult to a waste trader who is certified by
a local governor or ask a local public office if
they deals with waste.

When consign to a waste trade, inform them
the dangerous and hazards well.

Contaminated container and packaging - Remove completely remaining products from

a container before disposal.
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14 TRANSPORT INFORMATION

International regulations
UN Class or division Not listed
UN number Not listed
Marine transport According to IMO standard
Air transport Not applicable

National regulations in Japan
Ground transport The Fire Service Law
Marine transport Ship Safety Act

Air transport Not applicable
Precautionary transport measures and conditions

15 REGULATORY INFORMATION
The Fire Service Law

The Industrial Safety and Health Law

Ship safety Act

When ground transporting, the sender should have
the trader with the precautionary document (Yellow
Card).

When bulk transport (not in a container but direct
loading), take measures to avoid dispersion or
dropping off while transport.

A special vehicle should be used for melted
products, display the content and install
extinguishing equipment.

Specified combustibles (flammable solids)
(upper limit: 3,000 kg)

Ordinance on Prevention of Hazards Due to
Specified Chemical Substances (Group-2
Substances)

Shall be informed the name of the substance;
Cabinet Order Number 174 (Coal tar), 534
(Benzo[a]pyrene)

Dangerous rule Table 8 (Hazardous
materials)Flammable (liquid) (melted products)

Law Relating to Prevention of Marine Pollution and Maritime Disaster

16 OTHER INFORMATION
References

Hazardous materials when load in bulk
transportation
(Class X substances: Coal tar pitch)

1) Houkouzoku oyobi Tar Kougyou Handbook, (The Japan Aromatic Industry

Assaociation, Inc., 3rd ed.)

2) S. Ishizu: Syokugyousei Tar Hifubyou Yobou to Kanri (The Japan Aromatic

Industry Association)

3) National Institute of Technology and Evaluation, GHS classification Database
http://www.safe.nite.go.jp/ghs/ghs_index.htmi

4)  ATSDR (2002)

5) NIOSH: Reqgistry of Toxic Effects of Chemical Substances (2004)

6) IARC vol.35 (1985)

7) HSDB (2003)

8) IARC vol.32 (1984)

9) IARC supplement 7 (1987)
10) ICSC (J) (1994)

11) NTP: 6th Annual Report on Carcinogenesis (1991)
12) Patty's Industrial Hygiene and Toxicology (5th. 2001)
13) H. Tadokoro, et. al. "Aquatic toxicity testing for multicomponent compounds

with special reference of
Safety 21, 57-67(1991).

test solution." Ecotoxicology and Environmental
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Update history

December 2002 Reviewed but no major changes

July 2004 Re-formatting

January 2007 Revised the format according to JIS Z 7250:2005

February 2008 Reviewed but no major changes

August 2009 Revised the number of "Shall be informed the name of the

substance" specified by The Industrial Safety and Health Law.

[Note] This standard model MSDS has been prepared by the "Sub-committee" of the
Japan Aromatic Industry Association Inc. Information in this MSDS has been derived from
knowledge of member companies and references. It is your own responsibility whether the
information in this MSDS is applied or not.

*k*k
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ANNEX 10

SAFETY DATA SHEET
(MANGANESE COMPONENT FERROALLQY SLAG)

1. Chemical product and industry organization identification

Product identifier
Product name Manganese component ferroalloy slag

Details of the supplier of the material safety data sheet

Name of Industry Japan Ferroalloy Association

organization

Address Tekko Kaikan, 3-2-10, Kayaba-cho, Nihonbashi, Chuo-ku,

Tokyo 103-0025, Japan

Department in Charge Investigation Department

Telephone number +81-(0)3-5645-7181

Fax number +81-(0)3-5645-7185
2. Hazards identification
GHS Classification Not classified
Physical Hazards Low hazard under normal handling conditions.
Health Hazards If inhaled, may cause cough or sore throat.

If in eyes, may cause redness or pain.

Environmental Hazards No information.

3. Composition/ information on ingredients

Substance/ Mixture Mixture
Chemical name Manganese component ferroalloy slag
Other name Ferromanganese slag, Silicomanganese slag
Chemical identifier Complex oxide material mainly composed of basic
(chemical formula) manganese oxide (MnO) or calcium silicate (CaSiO3)

Concentration or concentration range
Chemical composition

Ingredients MnO SiO, CaO MgO
Ferromanganese 36 27 20 3
slag
Silicomanganese 13 39 23 4
slag

* The above values are representative values.

Notice through official gazettes file number, CAS No.

Notice
Substance type
: through .
. Chemical - under Chemical
Chemical name official CAS No.
formula . Substances Control
gazettes file Law
number
Manganese MnO 1-475 Existing substance |  1344-43-0
Calcium silicate CaSiO; 1-194 Existing substance 1344-95-2

4. First aid measures
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Description of first aid measures

IF INHALED Remove victim to fresh air and keep at rest in a position
comfortable for breathing.
If you feel unwell, call a POISON CENTER or
doctor/physician.

IF ON SKIN Rinse skin immediately.
Wash contaminated area with soap and water then rinse
with plenty of water.
If skin irritation occurs: Get medical advice/attention.

IFIN EYES Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
If symptoms continue, get medical advice/attention.

IF SWALLOWED Rinse mouth.
Get medical advice/attention if you feel unwell.

5. Firefighting measure

Suitable extinguishing media

Manganese component ferroalloy slag is a non-combustible material and no need to take
particular fire prevention measures.
In case of extinguishing fire in surrounding area, use water, dry chemical powder or carbon

6. Accidental release measures

Personal precautions, protective equipment and emergency procedures

Wear suitable protective equipment to avoid contact with skin and eyes or inhalation.
Take action from windward. Evacuate people downwind from the leakage.

If scattered by the wind expected again, take precautionary measures such as covering
the product with sheets.

Environmental precautions

Take care not to release large amounts of spilled material into the environment avoiding
causing local effects.

Methods/facilities for isolation and cleaning up
Sweep and collect leakage into an empty container.

7. Handling and storage

Handling
Wear suitable protective equipment to prevent any contamination of skin or eyes if
necessary.

Storage
In case of bulk transportation, cover the product with sheets to avoid scattered by the
wind.
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8. Exposure controls/ personal protection

Administrative control level

Not applicable to specified substances listed in "Working environment assessment
standard"

Acceptable concentration (exposure limit, biological exposure index)

The Japan Society for Manganese and compounds: 0.2 mg/m? (as manganese)
Occupational Health (2009)
ACGIH (2009) Manganese and inorganic compounds: TLV-TWA: 0.2
mg/m? (as manganese)

Calcium silicate: TLV-TWA: 10 mg/m®

Equipment measures

Install local exhaust ventilation systems and dust collector to prevent scatter of dust.
Ensure manufacturing equipment to be closed as much as possible.

Personal protective equipment
In case of dust generation, wear appropriate protective equipment if necessary.

Respiratory protection Wear dust respirator (nationally approved products).

Hand protection Use protective gloves (e.g. leather glove or plastic gloves).
Eye protection Wear dust-proof glasses (goggle).

Skin and body protection Wear safety protective clothing.

9. Physical and chemical properties

Appearance Green, brownish-red or greyish-black lumpy form or
granular

Odour No odour

pH No information.

Melting point 1,200 - 1,350°C

Boiling point No information.

Flash point No information.

No information.
No information.
No information.
No information.

Autoignition temperature
Range of explosion
Vapour pressure
Vapour density

Specific gravity (density)
Solubility

Octanol/water partition
coefficient
Decomposition
temperature

1.5 - 1.9 g/cm?® (Apparent density)
Insoluble in water
No information.

No information.

10. Stability and reactivity

Chemical stability
Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition

products

Stable under normal storage and handling conditions.
Stagnant water (e.g. rain water) which passed through slag
may be alkalified.

No information.

No information.

No information.
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11. Toxicological information

No information.

12. Ecological information

No information.

13. Disposal consideration

Dispose of waste in accordance with the disposal standard under "Waste Management

and Public Cleansing Act".

14. Transport information

International regulation

UN number
UN proper shipping name

Special security measures:

Not applicable
Not applicable

When transporting, confirm no damage to containers.
Load to containers to prevent fall, falling down or damage
and take preventive measures of collapse.

15. Regulatory information

1) The law concerning
reporting, etc. of the
release to the environment
of specific chemical
substances and promoting
improvement in their
management (PRTR)

2) Industrial Safety and
Health Act

3) Air pollution control act

4) Waterworks act

5) Labor Standards Act

Class 1 (Article 2-2 of the law, Article 1 attached Table 1 of

the ordinance), No. 412* Manganese and its compounds

(revised on 1 Oct 2009)

* This cabinet order No. has been used since 1% Apr 2010
for compiling the release amounts etc. based on the
revised list.

Dangerous and harmful substances subject to notify their
manes, etc. (Article 57-2 of the act, Article 18-2 attached
Table 9 of the ordinance), No. 550 Manganese and its
inorganic compounds (revised on 20" Oct 2006) (MSDS
required)

Hazardous air pollutants (Article 2-13 of the act, notice by
the Environmental Agency), No. 203 Manganese and its
compounds (Notice No. 31 on 12" Feb 1997)

Hazardous substance (Article 4-2), No. 37 Manganese and
its compounds (enforced on 1% Apr 2004)

<Water quality standard> Not exceed 0.05 mg/L (as Mn)
Chemical substance related to the illness (Article 75-2 of
the act, Article 35 attached Tablel-2 (iv)-1 of the
ordinance), Manganese and its compounds (announced on
29™ Mar 1996)

16. Other information

Reference

1) ezCRIC™, Japan Chemical Database Ltd. (2010)
2) Model MSDS Information, Japan Advances Information center of Safety and Health,
Japan Industrial Safety & Health Association.
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Contact point for the information on this SDS
Japan Ferroalloy Association
Investigation Department
Telephone number: +81-(0)3-5645-7181
Fax number: +81-(0)3-5645-7185

[Disclaimer]
This SDS was prepared for your safety and is based on our best knowledge, including
necessary information and precautions for use. However, it is not possible to cover all
the information and it should be necessary to update the content in accordance with
the progress of science and technology or amendments of regulations.
If you need further specific technical information, please contact to the contact point
for the information on this SDS.
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Original: English

Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods

Forty-first session

Geneva, 25 June — 4 July 2012

Item 2 (b) of the provisional agenda

Explosives and related matters:

Screening test for substances that may have explosive properties

Changes to screening test for substances that may have
explosive properties

Transmitted by the expert from Japan and by the International Council
of Chemical Associations (ICCA)*

Background

1. At the thirty-eight session the expert from Japan and ICCA jointly proposed to
discuss exclusion of adiabatic calorimetry from the screening procedure described in
subsection 20.3.3.3 of the Manual of Tests and Criteria, where both adiabatic calorimetry
and differential scanning calorimetry (DSC) are allowed to be used to measure the
exothermic decomposition energy for the substances that may have explosive properties
(ST/SG/AC.10/C.3/2010/60).

2. The intention of this proposal was to improve the reliability of the screening test by
standardizing the exothermic decomposition energy measurement.

3. The proposal was accepted and this issue was discussed with further rationale at the
thirty-ninth session after being reviewed by experts at the IGUS-EOS meeting (Washington
DC, April, 2011) where no counterargument was presented against limiting the calorimetric
method to DSC.

In accordance with the programme of work of the Sub-Committee for 2011-2012 approved by the
Committee at its fifth session (refer to ST/SG/AC.10/C.3/76, para. 116 and ST/SG/AC.10/38, para.
16).
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4. At the thirty-ninth session, some experts expressed difficulty in limiting the
calorimetric method to DSC. However, there was wide support for the proposal and a
formal proposal for the forty-first session was anticipated (see ST/SG/AC.10/C.3/78,
para. 20).

Discussion

5. This proposal to amend 20.3.3.3 of the Manual of Tests and Criteria has no intention
to affect the choice of suitable calorimetric technique to evaluate thermal stability of
substances such as determining SADT (Self Accelerating Decomposition Temperature). It
only refers to suitable calorimetric technique to estimate exothermic decomposition
energies of substances.

6. As described in ST/SG/AC.10/C.3/2010/60, it was experimentally observed that
there were considerable disagreements between two exothermic decomposition energies of
the very same samples; Qpsc and Qagi., Measured by DSC and adiabatic calorimetry,
respectively.

7. For the above reason, it is considered that allowing two different methods based on
different principles to coexist on an equal basis makes it difficult to accomplish
standardization of the exothermic decomposition energy measurement that is essential to
improve the reliability of the screening test for substances that may have explosive
properties.

8. In informal document INF.21 (thirty-ninth session), it was demonstrated that DSC
has the advantage over adiabatic calorimetry in the measurement of the exothermic
decomposition energy due to DSC’s approach in which heat loss and heat capacity are
implicitly accounted for.

9. Therefore, we consider that subsection 20.3.3.3 should be amended to indicate that
DSC is a recommended method to measure exothermic decomposition energies of
substances.

Proposal

10. In 20.3.3.3 of the Manual of Tests and Criteria, it is proposed to amend the first
sentence and add a new sentence after the first sentence as follows:

“20.3.3.3 Thermal stability and—exothermic—decomposition—energy may be

estimated using a suitable calorimetric technique such as differential scanning
calorimetry or adiabatic calorimetry. For estimating exothermic decomposition
energy, a suitable calorimetric technigue such as differential scanning calorimetry

may be used. In using....”
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Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods

Forty-first session

Geneva, 25 June — 4 July 2012

Item 4 (b) of the provisional agenda

Electric storage systems: lithium-ion capacitors

New proper shipping name for asymmetric capacitors
Transmitted by the expert from Japan!

Introduction

1. The Sub-Committee, at its thirty-ninth session, considered working document
ST/SG/AC.10/C3/2011/14 submitted by the expert from Japan proposing to establish a
new proper shipping name for asymmetric capacitors. A number of questions and
comments were provided regarding the conditions of shipping capacitors in a charged
state and Japan was asked to clarify the hazards and appropriate transport conditions,
recognizing that these capacitors must be transported in a charged state. Since the 39™
session, Japan has been in discussion with KiloFarad International (KFI) and others with
a specific interest in asymmetric capacitor shipping requirements. The proposal contained
in this document was prepared based on the previous proposal in
ST/SG/AC.10/C3/2011/14 and also reflects the results of those discussions.

I. Background information on asymmetric capacitors

A. Definition of asymmetric capacitors

2. Detailed descriptions of asymmetric capacitors were provided in the previous
document ST/SG/AC.10/C.3/2011/14. An asymmetric capacitor is an electrochemical
capacitor with the positive and negative electrodes comprised of different active materials

In accordance with the programme of work of the Sub-Committee for 2011-2012 approved by the
Committee at its fifth session (refer to ST/SG/AC.10/C.3/76, para. 116 and ST/SG/AC.10/38, para.
16).

GE-12. mmruym@
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where charge and discharge are accomplished through different electrochemical processes.
There are a limited number of asymmetric capacitor types currently available. One
common type known as a lithium ion capacitor (LIC) is discussed below.

LIC

3. LIC is an asymmetric capacitor which can store electric energy by adsorption and
desorption of ions at the interface of the positive electrode material and electrolyte, and
by intercalation and deintercalation of lithium ions at the negative electrode. The positive
electrode is similar to that of an electric double layer capacitor (EDLC) and is comprised
of carbon materials with a large surface area such as activated carbon, and the negative
electrode is comprised of carbonaceous materials which permit intercalation and
deintercalation of lithium ions. LisTisO;y/carbon composite may also be used for the
negative electrode. The electrolyte used in LIC is an organic lithium ion salt solution.

Features of asymmetric capacitors

4. While asymmetric capacitors generally possess higher energy density (up to 4
times) than EDLCs, the energy density is still low in comparison to batteries.

5. Asymmetric capacitors have lower voltage limits, below which, the capacitors are
damaged and lose their function. For example, lower voltage limits of LICs typically
range from 1.4V to 2.2V. Therefore, it is not possible to lower the terminal voltage to 0OV
without adversely affecting the asymmetric capacitor and it cannot be transported in a
completely uncharged state as is the case with EDLCs.

6. Asymmetric capacitors with different energy levels have been commercialized as
laminate or cylindrical capacitors. Asymmetric capacitors are often configured in modules,
which are assemblies of two or more capacitors, electrically connected to each other with
or without additional electronics.

Possible risks in transport of asymmetric capacitors

7. The following two potential transport risks are posed by asymmetric capacitors.
(a)  Electrical risk due to transport in a charged state:

Considering that asymmetric capacitors must be transported in a charged
state, the electrical hazard should be taken into account. Without
precautions, there is the potential of accidental short circuit in transport.
Therefore, asymmetric capacitors should be protected against short circuit.

The safety of asymmetric capacitors, including LICs, is markedly different
from that of lithium ion batteries. In lithium ion batteries, lithium metal
oxides such as LiCoO2, LiMn204, or LiNiO2 are used in the positive
electrode. Free oxygen may be generated by the thermal decomposition of
these oxides upon heating over 200°C. Thermal decomposition in batteries
is accelerated by the reduction of lithium ion from lithium metal oxides in
the charged state. This phenomenon may lead to an uncontrolled
exothermic reaction, potentially resulting in venting of gases, fire or
explosion.

LICs contain no metal oxides in the positive electrode and instead use
carbon materials for the positive electrode. Thus an uncontrolled
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exothermic reaction due to generation of free oxygen by decomposition of
lithium metal oxides does not occur.

From a transport perspective, the inherent electrical hazard in energy
storage devices is best quantified by energy density. The following table
provides a comparison of asymmetric capacitors with other energy storage

devices.
Asymmetric Electric Double
Capacitor Layer Capacitor Lithium lon Battery ~ Pb-acid Battery
Operating Voltage 3.8-2.2 2.7-0 4.2-2.75 2.35-1.75
[Vl
Energy Density 10-50 4-15 150-600 60-100
[Wh/L]

The energy density held by asymmetric capacitors is considerably less than
lithium ion battery and less than nonspillable lead acid batteries. Therefore,
the amount of heat that may be generated accidentally inside a casing
through an unintended short circuit is much lower for asymmetric
capacitors compared to other high energy devices such as lithium ion
batteries. While capacitors possess higher power density, the total energy is
directly related to the amount of heat that may be generated inside a casing.

Dry Dbatteries including alkali-manganese (390Wh/L), zinc-carbon
(195Wh/L), and nickel-cadmium (146Wh/L) batteries are not subject to the
model regulations provided that they are protected against short circuit.
Considering the level of regulations for other electric storage devices, Japan
considers that the electrical hazard for asymmetric capacitors can be
properly treated by protecting against short circuit during transport.

To demonstrate the safety of asymmetric capacitors upon accidental short
circuit, external short circuit test results are shown in Table 1 and Fig.1 in
the Annex. The capacitor in the fully charged state was subjected to a short
circuit condition at ambient temperature with a total external resistance of
3m ohm for one hour. The maximum temperature of the capacitor was 76
°C by heat generation due to energy release. The capacitor showed a small
degree of swelling, but no significant change was observed. Noting that the
required resistance for lithium battery testing under 38.3.4.5.2 of UN
Manual of Tests and Criteria is less than 0.1 ohm (or 100 m ohm), the short
circuit test carried out on the asymmetric capacitors is considered
substantially more severe.

(b)  Chemical hazard due to the use of electrolyte solutions:

Asymmetric capacitors may contain an electrolyte meeting the criteria of a
class or division of dangerous goods. Electrolyte solutions in LICs
typically consist of lithium salts, such as LiPF6, LiBF4 in an organic
solvent, which may meet the criteria for a flammable liquid. Diethyl
carbonate (flash point 25°C) and ethyl methyl carbonate (flash point 24°C)
are two example solvents. The electrolyte solution is absorbed onto cell
constituents such as carbon materials, other cell materials and separators.
Similar to EDLCs, asymmetric devices normally include small amounts of
free liquid electrolyte solution to ensure complete wetting of the electrode
materials.
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The integrity of capacitors containing dangerous goods should be ensured.
Capacitors which contain any class or divisions of dangerous goods should
be required to withstand a 95kPa pressure differential to confirm the
robustness of capacitor casing.

The amount of flammable liquid in LICs with a Watt-hour rating of up to
20Wh is below 0.5 litre and the amount of free liquid is about 5 ml -
approximately the same amount as in an EDLC of 10Wh. On this basis, it is
proposed that asymmetric capacitors containing flammable liquids with an
energy storage capacity of 20Wh or less should be transported without
applying other Regulations when they are capable of withstanding a 1.2
metre drop test unpackaged and can withstand a 95kPa pressure differential
test. These tests are the same as those for EDLCs.

Examples of safety test results for 95kPa pressure differential and 1.2m
drop test are shown in Table 2 and Fig.2; and Table 3 and Fig.3 in the
Annex, respectively.

8. For asymmetric capacitors, energy storage capacity means the usable energy stored
in a capacitor, as calculated according to the following equation, Wh= I/ZCN(URZ—

ULZ)X(1/3600), using the nominal capacitance(Cy), rated voltage(Uy) and rated lower
limit voltage(U; ).

9. Examples of LICs with different energy storage levels are shown in Table 4 in the
Annex. Considering energy levels of existing primary batteries such as 1.35Wh for the
AAA and 3Wh for the AA alkaline manganese battery, Japan considers the risks
associated with transporting asymmetric capacitors with 0.3Wh or less to be considerably
lower than those batteries. Therefore, it is reasonable for asymmetric capacitors with
0.3Wh or less to be permitted to be transported without being subject to these Regulations.

10.  Nickel-Carbon capacitors are asymmetric capacitors in which charge and
discharge can be repeated by (K+ ions) adsorption at the double layer of the negative
electrode, and by electrochemical reaction at the nickel hydroxide positive electrode
(NiO(OH) + H20 +e- = Ni(OH)2 + OH-). The electrolyte used is an alkaline electrolyte
similar to that used in alkaline batteries.

11.  These devices contain considerable free liquid and are not hermetically sealed to
avoid a failure due to a pressure increase by gas generation inside the devices. Since the
structure of these devices is quite different from capacitors such as EDLCs and LICs in
which the electrolytes are nearly completely absorbed by solid substances to keep free
liquid to a minimum, it is recommended that Ni-Carbon capacitors should be transported
under UN2795; Batteries, Wet, Filled with Alkali; Class 8 which is now applied to these
devices.

Proposal

12.  The following provisions are proposed for transport of asymmetric capacitors. A
new entry table would read as follows:

@ @ @ @& 6 6 O 6 O (10) @1
3XxX ASYMMETRIC CAPACITOR ¢ AA 0 EO  P003
(with an energy storage A

capacity greater than 0.3Wh)

The accompanying special provision AAA would read:
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“AAA This entry applies to asymmetric capacitors with an energy storage capacity
greater than 0.3 Wh. Capacitors with an energy storage capacity of 0.3 Wh or less are not
subject to these Regulations.

Energy storage capacity means the energy stored in a capacitor, as calculated according to
the following equation, Wh= 1/2Cy(Ug>-U;*)x(1/3600), using the nominal

capacitance(Cy), rated voltage(Uy) and rated lower limit voltage(Uy ).

All asymmetric capacitors to which this entry applies shall meet the following conditions:
(a)  Capacitors or modules shall be protected against short circuit in transport;

(b)  Capacitors shall be designed and constructed to safely relieve pressure that may
build up in use, through a vent or a weak point in the capacitor casing. Any liquid which
is released upon venting shall be contained by the packaging or by equipment in which a
capacitor is installed;

(c)  Capacitors shall be marked with the energy storage capacity in Wh; and

(d)  Capacitors containing an electrolyte meeting the classification criteria of any class
or division of dangerous goods shall be designed to withstand a 95kPa pressure
differential,

Capacitors containing an electrolyte not meeting the classification criteria of any class or
division of dangerous goods, including when configured in a module or when installed
in equipment, are not subject to other provisions of these Regulations when the capacitors
meet the conditions (a) to (d).

Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods, with an energy storage capacity of 20Wh or less, including
when configured in a module, are not subject to other provisions of these Regulations
when the capacitors meet the conditions (a) to (d) and are capable of withstanding a 1.2
metre drop test unpackaged on an unyielding surface without loss of contents.

Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods that are not installed in equipment and with an energy
storage capacity of more than 20Wh are subject to these Regulations.

Capacitors installed in equipment and containing an electrolyte meeting the classification
criteria of any class or division of dangerous goods, are not subject to other provisions of
these Regulations provided that the capacitors meet the conditions (a) to (d) and the
equipment is packaged in a strong outer packaging constructed of suitable material, and
of adequate strength and design, in relation to the packaging’s intended use and in such a
manner as to prevent accidental functioning of capacitors during transport. Large robust
equipment containing capacitors may be offered for transport unpackaged or on pallets
when capacitors are afforded equivalent protection by the equipment in which they are
contained.

Note: Electric double layer capacitors do not belong to this entry. Nickel-Carbon
capacitors are subject to these Regulations as UN2795 Batteries, wet, filled with alkali.”.

k sk sk
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Annex

I. Safety test results of asymmetric capacitors

External short circuit test

Table 1. External short circuit test results

(English only)

External short Sample
circuit test

Results

Total external resistance:

3m ohm LIC 2200F

Short circuit Duration: 1h Fully charged state
Observation: 6 h (3.8V)

Ambient temp.20+5°C

No disassemble
No rupture

No fire

Max. cell temperature 76 °C

Fig. 1(1) Fig. 1(2)
Before test After test

Altitude simulation (low pressure test)
Table 2. Altitude simulation (low pressure test) results
Altitude simulation Sample Results

No leakage
Stored in A95kPa pressure LIC 1100F No disassemble
differential for 6h at ambient Fully charged state
temperature (3.8V) No rupture

No fire
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Fig. 2(1) Fig. 2(2)
Before test After test
Drop test

Table 3. Drop test results

Drop test Sample Results
No leakage
LIC 1100F No disassemble
1.2m drop test unpackaged Fully charged state
(3.8V) No rupture
No fire

Drop
direction
Fig.3 (1) Fig.3 (2) Fig.3 (3)
Before test After test (1) After test (2)
7
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Il.  Energy storage levels of asymmetric capacitors

Table 4. Energy storage levels of asymmetric capacitors (example)

Voltage Capacitance Energy Type Size Appearance
(Max./Min) (mm)
[V] (F] [Wh]
3.3/1.5 0.25 0.0003 Coi 6.8x1.6
oin 0] 2D
3.812.2 40 0.05 Cylinder ©12.5%35 r

(lead terminal)

|-

3.8/2.2 100 0.13 Cylinder ¢18%40
(lead terminal) =
3.8/2.2 200 0.27 Cylinder 025%40

3.8/12.2 1000 1.33 Cylinder ¢40x110

[ .
(lead terminal) -

3.812.2 1100 1.47 Laminate 138x106%4.5

- =

-
A
3.8/2.2 2200 2.94 Laminate 138%x106x8.5 u h||
228 | :

R
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Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods 20 June 2012

Forty-first session

Geneva, 25 June — 4 July 2012

Item 2 (a) of the provisional agenda
Explosives and related matters: test series 8

Comments on the proposed US modified DDT Test and
Criteria to classify the flash compositions

Transmitted by the expert from Japan

Background

1. A modified DDT Test and Criteria for flash compositions being proposed by United
State of America (see ST/SG/AC.10/C.3/2010/31, 2012/30 and UN/SCETDG/39/INF.44)
has been evaluated experimentally by United Kingdom, Germany and Japan because of its
potential to be a complementary method with the HSL Flash Composition Test in
Appendix 7 of the Manual of Tests and Criteria.

2. At the thirty-ninth session of TDG Sub-Committee, the experts from United
Kingdom reported the test results of the modified DDT test using granular black powders
and pointed out the possible influence of grain size on the result. The experts from
Germany suggested that the mass of the steel sleeve might affect the classification result
(see informal documents SCETDG/39/INF.16 and INF.44).

3. The experts from Japan discussed the definition of the sample by showing the case
where firework products used a bursting charge that consisted of core material such as rice
chaff, cottonseed and cork coated with pyrotechnical substances. In such case, in order to
examine actual explosive behaviour of the bursting charge, it seemed reasonable to test 25 g
coated core material as presented in the fireworks instead of testing 25 g fine powder of the
same pyrotechnical substances without the core material (see SCETDG/39/INF.22).

4. Thus, further study has been anticipated to specify the proper mass of the steel
sleeve and definition of the sample of the modified DDT test.

5. This paper expressed some views on abovementioned issues based on the results of
recent experiments conducted by the Japan Pyrotechnics Association (JPA).

Discussion

6. The outline and results of the experiments were shown in the Annex of this
document. The experimental apparatus shown in Fig. 1 and Fig. 2 were the same as that
used in the previous paper (SCETDG/39/INF.22). In this work, however, the mass of the
steel sleeve was adjusted to be three different values, 2.7, 10.8 and 18.9 kg, by adding steel
weights to the steel sleeve as shown in Fig. 3.

7. The tested firework substances and results were summarized in Table 1. Four types
of granular black powders having different grain sizes were tested to study the effect of
grain size on the witness plate deformation. Two of four the black powders (WANO 5FA
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and Kayaku Japan) were tested under three different sleeve mass conditions to study the
effect of the steel sleeve mass on the witness plate deformation. Furthermore, four types of
pyrotechnical substances that are typically used for producing flash report, whistle, red
coloring and waterfall effects were also tested.

8. All black powders showed (-) regardless of grain size and steel sleeve mass.
However, as shown later, remarkable effects of grain size and steel sleeve mass on the
deformation of the witness plate were observed. As for other pyrotechnic substances, flash
report composition showed (-), while whistle, red colouring and waterfall compositions
showed (+). Although the classification of the red colouring composition was critical as
shown in Fig. 5, these results were consistent with the JPA’s assessment.

9. In order to evaluate numerically the effects of grain size and steel sleeve mass on the
deformation of the witness plate, a dent depth: d was measured in the experiments using
black powders. As shown in Fig. 4, the dent depth: d was defined as a height of the dome
shaped expanded part of the witness plate measured from the virtual bottom surface of the
dome.

10.  The dependencies of the dent depth on the steel sleeve mass and the grain size were
summarized in Fig. 6. In Fig. 6(a), average values of the measured dent depth were plotted
as a function of steel sleeve mass with error bars such as d. . +3x o, where d, is average

ave —

value and o was standard deviation of the measured dent depth. It was found that dent
depth increased with steel sleeve mass on average, but the standard deviations also showed
tendency to increase with mass. In case of 18.9 kg mass condition, the error bars for both
samples from WANO 5FA and Kayaku Japan become significantly large. Although the
data number was limited and reason was not clear for such increase of the standard
deviation as sleeve mass increased, this result suggested that the steel sleeve mass within
the range of 2.7 to 10.8 kg was adequate in terms of reproducibility of the measurement.

11.  In Fig. 6(b), it was clearly shown that the dent depth significantly increased as the
grain size decreased. This indicated that the classification results particularly for the
granular pyrotechnical substances on the border of the classification may be strongly
influenced by their grain size.

12.  Figure 7 showed again the results already reported in the previous informal
document (SCETDG/39/INF.22) at 39" session of TDG. The 25 g of fine powder
(KCIOQ,/C) showed (-), while 25 g of rice chaff coated with the same powder showed (+)
despite the mass of the fine powder was 20.5 g in the 25 g of coated rice chaff. This result
demonstrated that the intensity of explosion could be enhanced by core materials even if the
amount of the pyrotechnic substance was reduced to be less than 25 g.

13.  From the experimental results and discussions mentioned in 11 and 12, it was
considered that the sample should be tested in the form as presented in the fireworks. In
other words, any type of form, such as powdered, granulated or coated on a core material,
should be maintained in the sample being tested if the sample was used in fireworks in such
form. Furthermore, in case that the pyrotechnical substance was coated on core material,
the definition of sample mass 25 g should include the mass of core material because such
definition would be practical if the sample was extracted from actual firework products.

Proposal

14. The expert from Japan supports the modified DDT test as a complementary method
with the HSL Flash Composition Test. However the Sub-Committee is invited to discuss
following views from the experts from Japan,

»  the mass of the steel sleeve should be within the range of 2.7 to 10.8 kg,
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» any type of form, such as powdered, granulated or coated on a core material
should be maintained in the sample being tested if the sample was used in fireworks
in such form, and,.

» in case that the pyrotechnical substance is coated on core material, the
definition of sample mass 25 g should include the mass of core material.
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Annex
Convolute Kraft P63
Paper Tube
238 |
o Paper Plug
. Steel Sleeve
T Electric
Ignitor
Substance P v
olew tobetested | ™| | il
e ] 1 25 gram
4 T
& Steel Witness
Plate 1 mm!
Tk 7 o
—l =
5 | |{p25‘5| Steel Ring
P33 o Steel Plate
-5
Ad o A : ;
L. @100 |
‘ 152 A
1
O1s0
Fig. 1 Test apparatus in this work.
At the JPA proving ground
Fig.2 Test apparatus in this work (cont’d).
4
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Steel
we [g ht iy
2.7 kg 10.8 kg
(Corresponding ( Corresponding
to OD:63 mm) to OD:100 mm)
Fig. 3 Adjustment of the steel sleeve mass
Powder ( mass = 25 g for all) Sleeve mass & result
2.7 k 10.8 k 189 k
Type . Avg J d .
No or Composmon gren Number Number Number
; 5 :
DllhbAs (wt. %) Size of tests | "8t | of tests | €5Ut | of tests | ESUIt
(mm)
Black powder KNO, /C /S
! (WANO 5FA) =755/15.2/93 0.7 3 - . - 3 -
Black powder p
2 | (WANO 4FA) 1.5 3 =
Black powder .
> | (WANO 2FA) 3.8 3 | -
Black powder KNOj, / Charcoal / S
* | (Kayaku Japan.) =75/15/10 1.1 3 N 3 -
Ba(NO,),/ MgAl /Al (FF)
5 | Flash report 2%2/43/5 = 3 -
. KCIO, / Potassium
9 Whistle Terebiphthalate = 71/ 29 - 1 i
KCIO, / Vinsole resin /
7 | Red Coloring Chlorinated rubber / C / SrCO, - 3 +
=58/12/6/6/18
KCIO, / Al (FF)/AI(CF)

Al (FF):fine flake aluminum, Al (CF):coarse flake aluminum
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Table 1 Tested firework compositions and results.

Grain Black Powder -5FA 1
(Gross wt. =25g, Sleeve wt. =2.7kg)

No.6 Whistle

Grain Black Powder -5FA 1°
(Gross wi. =25g, Sleeve wi. =2.7kg)

No.1 Black powder Dent depth: No.8 Waterfall
(WANO 5FA ) d=13.0 mm

v wi. =2.7ki

Fig. 4 Examples of witness plates after tests.

1t 2nd

No.7 Red coloring composition
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Dent depth / mm
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Fig. 5 Critical determination of red coloring composition.
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m  Kayaku Japan ; i |
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R2 = 0.996 !
I B g Eee ] .
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Sleeve mass / kg Grain size / mm

Fig.6 Dependencies of the dent depth on steel sleeve mass and grain size.

No.3 (KCIO, / C) No.3 (KCIO, / C)

Rice chaff core
Net explosive mass 25 g
(Powder mass 20.5 g)
Fig. 7 Result from previous experiment showing hazard enhancement
by core material (see SCETDG/39/INF.22).

Fine Powder
Powder mass 25 g
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Sub-Committee of Experts on the Transport of Dangerous Goods
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Item 2 (c) of the provisional agenda

Recommendations made by the Sub-Committee on its thirty-ninth,

fortieth and forty-first sessions and pending issues: electric storage systems

New proper shipping name for asymmetric capacitors
Transmitted by the expert from Japan!

Introduction

1. The Sub-Committee, at its forty-first session, considered document
ST/SG/AC.10/C3/2011/23 submitted by the expert from Japan proposing to establish a new
proper shipping name for asymmetric capacitors. Following a preliminary discussion in
plenary session, the expert from Japan prepared a new proposal (informal document
INF.64) to take into account the various comments made. At the Chairman’s request, the
expert from Japan agreed to submit a new proposal at the next session, taking into account
some of the comments, particularly involving editorial questions. The proposal in this
document was prepared based on the previous proposal in ST/SG/AC.10/C3/2012/23 and
informal document INF.64 reflecting discussions from previous sub-committee as well as
intersessional communications.

! In accordance with the programme of work of the Sub-Committee for 2011-2012 approved by the

Committee at its fifth session (refer to ST/SG/AC.10/C.3/76, para. 116 and ST/SG/AC.10/38, para.
16).

GE.12- mmmyele@
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Summary of discussion

2. From a transport perspective, the inherent electrical hazard in energy storage devices
is best quantified by energy density as described in working document
ST/SG/AC.10/C.3/2012/23.

3. The energy density held by asymmetric capacitors (10-50Wh/L) is considerably less
than lithium ion batteries (150-600Wh/L) and nonspillable lead acid batteries (60-100Wh/L).
Therefore, the amount of heat that may be generated accidentally inside a casing through an
unintended short circuit is much lower for asymmetric capacitors compared to these other
higher energy devices. While capacitors possess higher power density, the total energy is
directly related to the amount of heat that may be generated inside a casing.

4, The safety of asymmetric capacitors, including lithium ion capacitors (LICs), is
markedly different from that of lithium ion batteries. In lithium ion batteries, lithium metal
oxides are used in the positive electrode. Free oxygen may be generated by the thermal
decomposition of these oxides upon heating over 200°C and this phenomenon may lead to
an uncontrolled exothermic reaction, potentially resulting in venting of gases, fire or
explosion. On the other hand, LICs contain no metal oxides in the positive electrode and
instead use carbon materials. Thus an uncontrolled exothermic reaction does not occur.

5. Dry batteries including alkali-manganese (390Wh/L), zinc-carbon (195Wh/L), and
nickel-cadmium (146Wh/L) batteries are not subject to the Model Regulations provided
that they are protected against short circuit. Considering the level of regulations for other
electric storage devices, Japan considers that the electrical hazard for asymmetric capacitors
can be properly treated by protecting against short circuit during transport.

6. Asymmetric capacitors may contain an electrolyte meeting the criteria of a class or
division of dangerous goods. Capacitors which contain dangerous goods of any class or
division should be required to withstand a 95kPa pressure differential to confirm the
robustness of the capacitor casing.

7. The amount of flammable liquid in LICs with an energy storage capacity of up to
20Wh is below 0.5 litre and the amount of free liquid is about 5 ml - approximately the
same amount as in an EDLC of 10Wh. On this basis, it is proposed that asymmetric
capacitors containing flammable liquids with an energy storage capacity of 20Wh or less
should be transported without applying other Regulations when they are capable of
withstanding a 1.2 metre drop test unpackaged and a 95kPa pressure differential test. These
tests are the same as those for EDLCs.

8. Considering energy levels of existing primary batteries such as 1.35Wh for the AAA
and 3Wh for the AA alkaline manganese battery, Japan considers the risks associated with
transporting asymmetric capacitors with 0.3Wh or less to be considerably lower than those
batteries. Therefore, it is reasonable for asymmetric capacitors with 0.3Wh or less to be
transported without being subject to these Regulations.

9. Nickel-Carbon capacitors are asymmetric capacitors in which charge and discharge
can be repeated by potassium ion adsorption at the double layer of the negative electrode
and by electrochemical reaction at the nickel hydroxide positive electrode. The electrolyte
used is an alkaline electrolyte which is not flammable and there is no fire risk for Ni-C
capacitors

10.  Ni-C capacitors currently produced contain considerable free liquid and the structure
of these devices is quite different from capacitors such as EDLCs and other asymmetric
capacitors in which the electrolytes are nearly completely absorbed by solid substances to
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keep free liquid to a minimum. Taking into account that Ni-Carbon capacitors are currently
transported under UN2795; Batteries, Wet, Filled with Alkali, it could be a possible choice
to continue current practice for Ni-C capacitors if the Sub-Committee deemed it necessary.

11.  Taking into account discussions at the previous sub-committee, the expert from
Japan proposes to amend the shipping name for asymmetric capacitors to “CAPACITOR,
ASYMMETRIC (with an energy storage capacity greater than 0.3Wh)”. In order to avoid
confusion between this proposed entry and the existing entry for UN3499, “CAPACITOR,
electric double layer (with an energy storage capacity greater than 0.3Wh)”, considering
that the term “electric double layer” is expressed in lower case letters, it is appropriate to
amend the proper shipping name for UN3499 by placing these words in upper case lettering.

Proposal

12.  The following provisions are proposed for transport of asymmetric capacitors. A
new entry table would read as follows:

(Y @ @ @ 6 © on 6 O (100 @y
3XXX CAPACITOR, ASYMMETRIC g AAA O EO  P003

(with an energy storage
capacity greater than 0.3Wh)

The accompanying special provision AAA would read:

“AAA This entry applies to asymmetric capacitors with an energy storage capacity greater
than 0.3 Wh. Capacitors with an energy storage capacity of 0.3Wh or less are not subject to
these Regulations.

Energy storage capacity means the energy stored in a capacitor, as calculated according to
the following equation,

Wh = 1/2 CN (UR2- UL2) x (1/3600),

using the nominal capacitance(CN), rated voltage(UR) and rated lower limit
voltage(UL).
All asymmetric capacitors to which this entry applies shall meet the following conditions:
(@)  Capacitors or modules shall be protected against short circuit;

(b)  Capacitors shall be designed and constructed to safely relieve pressure that may
build up in use, through a vent or a weak point in the capacitor casing. Any liquid which is
released upon venting shall be contained by the packaging or by equipment in which a
capacitor is installed;

(c)  Capacitors shall be marked with the energy storage capacity in Wh; and

(d)  Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods shall be designed to withstand a 95kPa pressure differential;

(e)  Capacitors containing an electrolyte not meeting the classification criteria of any
class or division of dangerous goods, including when configured in a module or when
installed in equipment, are not subject to other provisions of these Regulations.

f Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods, with an energy storage capacity of 20Wh or less, including
when configured in a module, are not subject to other provisions of these Regulations when
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the capacitors are capable of withstanding a 1.2 metre drop test unpackaged on an
unyielding surface without loss of contents.

(g)  Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods that are not installed in equipment and with an energy storage
capacity of more than 20Wh are subject to these Regulations.

(h)  Capacitors installed in equipment and containing an electrolyte meeting the
classification criteria of any class or division of dangerous goods, are not subject to other
provisions of these Regulations provided that the equipment is packaged in a strong outer
packaging constructed of suitable material, and of adequate strength and design, in relation
to the packaging’s intended use and in such a manner as to prevent accidental functioning
of capacitors during transport. Large robust equipment containing capacitors may be
offered for transport unpackaged or on pallets when capacitors are afforded equivalent
protection by the equipment in which they are contained.”

13.  As consequential amendments, the proper shipping name for UN3499 shall be
changed from “CAPACITOR, electric double layer (with an energy storage capacity greater
than 0.3 Wh)” to “CAPACITOR, ELECTRIC DOUBLE LAYER (with an energy storage
capacity greater than 0.3Wh)”.
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Committee of Experts on the Transport of Dangerous Goods
and on the Globally Harmonized System of Classification
and Labelling of Chemicals

Sub-Committee of Experts on the Transport of Dangerous Goods 1 November 2012

Forty-second session

Geneva, 3 — 11 December 2012

Item 2 (c) of the provisional agenda

Recommendations made by the Sub-Committee at its
thirty-ninth, fortieth and forty-first sessions and
pending issues : electric storage systems

Corrigenda on ST/SG/AC.10/C.3/2012/84 “New proper
shipping name for asymmetric capacitors”

Transmitted by the Expert from Japan

1. Since editorial errors exist in document ST/SG/AC.10/C.3/2012/84 "New proper
shipping name for asymmetric capacitors”, paragraph 12 of the document is replaced by the
following. The corrections made are underlined.

“12 The following provisions are proposed for transport of asymmetric capacitors.
A new entry table would read as follows:

() @ @ @ 6 © on © O (100 @y
3xXX CAPACITOR, ASYMMETRIC g AAA 0 EO  P003

(with an energy storage
capacity greater than 0.3Wh)

The accompanying special provision AAA would read:

“AAA This entry applies to asymmetric capacitors with an energy storage capacity
greater than 0.3 Wh. Capacitors with an energy storage capacity of 0.3Wh or less are not
subject to these Regulations.

Energy storage capacity means the energy stored in a capacitor, as calculated according to
the following equation,

Wh = 1/2C\(Ug*U, % x (1/3600),

using the nominal capacitance(Cy), rated voltage(Ug) and rated lower limit
voltage(U, ).

All asymmetric capacitors to which this entry applies shall meet the following conditions:

(@)  Capacitors or modules shall be protected against short circuit;

(b)  Capacitors shall be designed and constructed to safely relieve pressure that may
build up in use, through a vent or a weak point in the capacitor casing. Any liquid which is
released upon venting shall be contained by packaging or by equipment in which a
capacitor is installed;

(c)  Capacitors shall be marked with the energy storage capacity in Wh; and

(d)  Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods shall be designed to withstand a 95kPa pressure differential;

P]gmruyeln@
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Capacitors containing an electrolyte not meeting the classification criteria of any class or
division of dangerous goods, including when configured in a module or when installed in
equipment are not subject to other provisions of these Regulations.

Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods, with an energy storage capacity of 20Wh or less, including
when configured in a module, are not subject to other provisions of these Regulations when
the capacitors are capable of withstanding a 1.2 metre drop test unpackaged on an
unyielding surface without loss of contents.

Capacitors containing an electrolyte meeting the classification criteria of any class or
division of dangerous goods that are not installed in equipment and with an energy storage
capacity of more than 20Wh are subject to these Regulations.

Capacitors installed in equipment and containing an electrolyte meeting the classification
criteria of any class or division of dangerous goods, are not subject to other provisions of
these Regulations provided that the equipment is packaged in a strong outer packaging
constructed of suitable material, and of adequate strength and design, in relation to the
packaging’s intended use and in such a manner as to prevent accidental functioning of
capacitors during transport. Large robust equipment containing capacitors may be offered
for transport unpackaged or on pallets when capacitors are afforded equivalent protection
by the equipment in which they are contained.””
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