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B R PR AR (VAMD 52— il i SR IR £ 045 T s B TR 2 043 Tl 6 SR I R i Ak =
fho IXEEREWIRVEZ T ah 510 907 dh LA RSV R AR R 7238 H AR 1T
N, VAM BE#CZ EAEAE . Ief AT AN E B, AR A E EEA S, VAM #ElS 2
PR AT (B0 R G

BETR L JilieEE 95 <> (Vinyl Acetate Council, &% VAC) HlfE T A (Z4e#HAEiEME) , L
M VAM ¢ 222 JF th sn iR E S . A m FEA SRS H 2%, HWads 7 5HMm
—LEHl X AH G 2028 Al BRAE A s VA A S B LB SR 1. AT B s 45w R R FE
GREARET VAC 20 HATHERERIRRT, FHRBLT VAM Z88E, fifff isii st
SEE . ATRRFHUR (BEER L Male: ZaE/Efarm) M RA.

ATEFE M H RS BRAE . B, I Lelr] el S VAM FR/E N R AEEDNI. a8k
Pa% (SDS) « PRSI E AN FE BURRAE M . BB A ST AT L e E E I % 4
TREMERL L. B VAR, A2 HERMEMES WX i, f£ERE
VAM i B 225 A7 B2 S0

IR T B £ B Py B R AE T B Bl 9 1 (REGARGE, FH VAC BiRE[AAM
EATERTAE . KIFREH T B BFIEEBIEBA HAIGS . [SF VAC M54 7EE T E
B WG BT HANRS, EHRBEFTENEH CEHER: TS RAM L LRI
i, RIGRITHIEW . BRIEVAM KT AN E TR E TR TR F 2RI TI5AE
B HE TR (BG) B HXATEHH ], GIRETFH X B5RERIZERRF
L

Vinyl Acetate Council, Inc.
1250 Connecticut Avenue, NW,
Suite 700

Washington, DC 20036
www.vinylacetate.org
info@yvinylacetate.org
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/P Celanese

Celanese Chemicals

<

Celanese Corporation

B R S BG HIE: 800-424-9300
PEimfE R 800-835-5235
www.celanese.com

The Dow Chemical Company

Jt2E: 800-447-4369

K : +800-3694-6367

TWARHIX (BrHE AN : +800-7776-7776
tHE: +800-600-0015

SRRHARMX . 989-832-1560
www.dow.com

Kuraray America, Inc.
+1-800-423-9762
info@kurarayamerica.com
KBk FE - CHEMTREC:
FEEEN: +1-800-424-9300
EEIEAN: +1-703-527-3887
http://www kuraray.us.com/

LyondellBasell Acetyls, LLC

BEA&R: 713-309-7299

24 /NI SRS HL UG 800-245-4532
www.lyondellbasell.com
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MR, 1818 F—H (125-250 mL [4 & 8 oz]) K40, &2,
DL AR . SZ B0 S SR e AR B R .

M2 R R G,  SLED KR AT BE A N 8] v 21 52 5200 (10 Bk o 335 20 Bk
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HHAEEAME K. VAM RO E AR KL LK a5 DL, &
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FRETER ERE A A K W R A S . E 20 R KR, B
VAM Z iR B, KFERTBES R KIRGEE . WRA 5% R0k
P AT REVE, T A NP R AN A G i EEL Y B 25 SR AR
(SCBA) , [ & N U s SR Y 53— Fof ke 075 2

AT VAM #0F 5 A7 B AR L A 45 2
B R RUREE S
L ISR B R R R
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1.1.

BRTR £ M e B A4 O AT

BEIR LJME Ak (VAMD 2 — M i mig KK B8 NI i ik . /> fi
HA R R Ay, BRI SR AT REAR A3 AR . Bl W A AR i i il
(I HACHE 2 A% I T AN A7 o

VAM J& AL miA R, A28 (30 BaW, X% G0 &Y T
T AU V2 BT B A Tk . VAM R BLESH T i

4 R WG 2. )3 His
IR R WG 2. 03 T
4 L)HE LR
8 g
BETR IR EE AR (VAMD
BE S 075 s
1- LR AR 20
VN
CAS 475 L) H LR TE
CAS F M5 : 108-05-4
e CH3COOCH=CH2
{2 K )J\
o Ry
faEMHR
1.1.1. "]#R¥:

VAM HJN SAKT 37°C (100°F) , HtE g8 k. JEZERT5%
SIREI, VAM eI %S .. HBERE TSR, HFHTRKE SR
SZEFIRIE, Bl KIGE ke, RERAERK (L 1.2.2 5T

SRIERD S
1.1.2. Mt

VAM JEFiEME 7o A AR CAIIG], B i 4 R 7 0 B R A T S A i
BRI, VAM BEB A GRS . VAM 7818 S 8 & a5 -4 4 57,
—BONEERE (HQ) o Ailid@ i), VAM (EHER K725 1F TR Ae g /.
S DG EADEE X OGRS T B 2R A T RE R EUR & . Bk, &
M. B, AL AR S (Bl A, A, JEED B
G PG R T B 51 R BRI . IR A R 7 A R AN )
REWILHF A R A BB, SERRIMR . 28T A R IR KK
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1.1.3.

YT VAM B2 P 5 A0 AR B 20 3 0.

VAM TE/K K il eS8 (AP O 5 AR, TR AN & T a6 s v
REBHT VAM & RAERAIF6E5 AL S U b4 52 B 58 B ph 2
(NFPA) HAARFLEMESE —28 (NFPA RGO — WA 122 ),
SR I 43 2 S AR R 25 AN E T VAM 57KIR A B

e RS

wnE AR —FE, A VAM I A g B ma e AR ORFR B2 ELR
TR ARSI (6] . VAM XF ERFIRGE . 2Bk S MR Ak, BT b
WG 5 78 SRR S Ao AR B E IR R 2008 0.5 ppm. VAM 5 HRIE %
fili S5, . H#EE, 76 21 ppm 1) VAM ZSIRE RS IREA
ToVE B BRI, AHAERZ) 5-10 ppm WKFER IEA SR A BEMURGL. VAM
AN N7 B R )5

BTSRRI, BT E BEAMISAIN S, VAM B IR S E R -
K H Ak LD50 2975 2920 mg/kg:  KRERFIHRA 4 /NS LC50 2174 4000 ppm
(14 mg/L); #THIZJZ LD50 >2000 mg/kg. PRI IRE VAM W fih S
BT AR . KT B eIk BEm, X VAM ) 5k ol 5 2 i mT g i
Ji AP TE A ARz . EEE IR Y, EARE /N R 50 ppm
KB 200 ppm FIHE IR FE T AR M RIA FEH .

VAM A5l A THEUR B B ARSI 52 W R B /K173 53 oK
1000 ppm #1455+ 200 ppmo

A BRI IR FE ) VAM (ESEIGsh YR o S8R . RAL T IR VAM
HIBEEAMAHL RN ST EIPRE, SEC8 A, SEkE) « HE
AEAEFEFR I T A () g HL, OGRS 2 — 0 % B 41 23 (%) 2 2 T g 4t
VAM B4l QEMBERR . LIRS A, B SERNIENEY)
RUFHIEI =R P WA B VAM FIBEZEMIRE, LB
HE KPR R, ABEWASEAEN, FEEUCNETIERS VAM KB
(E R B R Ao AR, JEEERNERE R, 2 VAM (RIZE) IREK
AR T SR RE (KR 2008a, fNEEK 2009) B, NS F=AE S0 M.
OV FE Al PR (LSS 2.1.1 DA PR MK T S206 sh W r= 26 e 1) 1
IR K (EU 2008b) o Rk, 78 e ki B 71 U0 %2 1) (1) i Jeg AN\ R %t
BEAHAETRIANEAGE L.

[ BRI ERF A HLA) (TARC) FeFHXF 24325, B VAM F N 2B 41
BUEPIF, RIPRSEsT NREBUEHIVIR . 025H 1995 G LKA B HiTEAS .



IR Mg 2 A AR 4R v 2025 % 11 H
1.1.4. I
A BB, VAM S 75 BT G N I3RS A 0B

fisd E BB, VAM filia T B AERKIN, T lta o ia ik
fift. VAM BRI 0.6 H. VAM 7ERBBGHE N T3 BK A 5 7]
R EH R,

ERERL RN K, VAM EELE/KF5HL FETFIKE. VAM FIKe3E
HAPEAETTAE pH 7 A1 25°C (77°F) WA N 20080 7 Ho BERRA 1A VAM 1)
IKIRTE) e — R, B FAES IPUK AR . VAM NS g8 ARA) ek 1 35
KU

VAM 5 Tl B EmE, I HAE LA yiAR Y b ok A AR AR AE K A
PREMN T B EM R YN O/ CEZ) MBI (%) o Pk
M G LR 12 DI R, AR ERE TR VAM 4R
B 7K P A 22 52 O 60 /NI

VAM SV /KA EEETE R, T3k A BRI E Y, 7£ 48-96
NI EE R N 2908 12-18 mg/Lo XK B AT TISPERIEPEfL, AREEH]
BN E (NOEC) Z1°4 0.6 mg/L.

KT VAM 5 T ML AR 2K EmENE, VAM A EE B
IR B A S Y X (EU 2008a, &K 2009) .

VAM WAEDFER  CBIAL2EY) B T AR RS S T AR T A ik
IR FE RGN ASKATRE. ZERRINEREE (EU) AInZE A, VAM #RIFANFER
BfaESMREFRREA . ABEREMEMEAEY) R (PBT)  (EU 2008a, I
ZK2009) .

1.2. fBEHEIR

1.2.1. it

RNTAET A BERERN I KA DS 502 AR B fa s, AR
WAEfFARRNE. £FEH, h¥RTFEEN Bl2s5 LAEEEF
(OSHA) (fEE@ HNbruEY  (BEFIEMI%Y (CFR) 29 CFR
1910.1200) HIARZINE: EHiEs (DOT) Rz Hd b 3T Anic Ak
W47~ (DOT, 49 CFR 172.400) . IEK ( ( TAEZFTEKRMEHME B &
) (WHMIS) ) FERIMECE ( (MR SRAWHI 4225, brid &3k
(CLP) 41) , EC 1272/2008) 175 HH R 5E o

(EFRIFE R G — B HIEY  (GHS) (HEN & 11 i, UN 2025)
P e, it S A s S 2R S hRid PRt T R K YE . GHS EL7ESE
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1.2.2.

. g R et S A 5 sE . fERR, GHS £ 1 EC 1272/2008 4%
(B sefi. EEBCLH (GEEIRREY (OSHA, 2012) L)t GHS.

V7 A A6 N P MRV S AL (5 2
faf 3R

JEFIBIRFE P LE, A RV fE T 20 SRIF3 I RF e B VAT 5 Bl e
. FHAHZMAFMX ) —% VAM GRS REL, wBNESIEER
SDS.

EET P LS

VAM W4 T3 OHARAD WA, kR aFH 015 TR
PIREYE. PAR 2% I VAM fafs 7328,

GHS, % 11 ki, UN 2025

73k 5 AR R 5E
Ty BRI AR 2 H225 151 P Gy BRI RN 789K
SRR 4 H332 WA E
S e W Y=
B, —IkE 3 H335 CIEEGIE SR SRl
firh
oY) 2 H351 PREE S

(N AR X AN TERE:Y  (EPCRA)D &5 311 F5F0 312 7.

ok &

k. &

P& &

Jso A . &

JE77: 4

VAM 1E FHERH 51 44 :

. EPCRA % 313 %7, (A#EYRARHEZ) (TRD
. GEREZARIEY B 112(r) 1

. (AETHIAEEm N . M2 K TT{EE)Y  (CERCLA) fEIYI5
. EPCRA %5 302 Wi JEfEYm (EHS)

. IAAEJE WM 65 SHEZE: JEdE

EEBUF T AR TS (ACGIH) C4E VAM EMEN“AFUEY — &
WESZI S BRSNS A %0



BER M i 2 4R FR v 2025 4F 11 A
E[E DOT % HIHE, VAM FIE# B A 4 RETRE, H ERR KGR
5 JF H “Flammable Liquid” (Z AR PR3, RKonH a2
NGRIBAR (49 CFR 172.419(a)) -

FLAMMABLE LIQuID

%/ﬁﬁ)ﬂﬁ% (NFPA) ) VAM J&FH . NAE. ATRAMESRZEFN 73 2407 Py
N

BIR !

BE W BRI AT REAT
& e s N AR R AR

I s pRR, AT 100°F (37.78°C)

KT VAM BEEHEEIES R 1.1 e,

InERSER 52K
WHMIS [ VAM INZERKS5EINFERTR. VAM 12V B8 EE KN
0.1%.

F 1.1: VAM FEIMEXK22E (WHMIS)

s !

B2 SRR

DIB 5| 762 BT s R 7 B R MR RN A R R

D2A 5| 2 oAt B 1 N ) R B

F 18 165 S 8 P
KK B £ 65 42

ERREE, VAM #¥E GHS CLP 7020 (LSS 1.2.1 99) /2R



BEIR 2. 0 Te 22 = Ee e de re 20254 11 A

2.1.

% 1.2: GHS FRM CLP 435

s ) XS AR i E X
Sy R 2 H225 15 S R AN 255,
avkark 4 H332 WANEE
o S B g
B, — W 3 H335 T] BE 5] IR R g0
firh
BUEY) 2 H351 PREE
1.2.3. Z&BHER

LR (SDS) FRAE T 5Kk T 6 A ERAE fE R 4 25 i T 75 1 = S U PR
H. SDS thftip R, 5 1A LN i &R B 1 SDS.

TEGESE. PABFPEEZ. 2

BB VAM BfE VAM B LERIA R, #NAS TR E, HAbEE S
HY &£ 2R R L W PLESF o

BRI RIE VAM I LEGHT, HEHERERI T2 E, HEHEERIN
SWIPITLR] . A R ZERIE VAM BN R BEZR T A I AR (E B K A9 £ [
B, BIEAHEHIIFWLE. BRI EGEN. N H S TR A
HIRHEZBHIN RIHT, FHHFEHLBHI S X B ESOEH o

ME VAM BR1E. BRI TN NAIGE B 5 S RME SR A, U

(EHERAE VAM FEIERT RGBT . T A g R A @M F. T

AP EPLRIBE I =5 I RIBEHS B B S P14 7R 5 B LB S R HT B o
(B4 Titd T IELER. )

Tk PA

VAM J&—Fh ARG 52k 3 R 3 )« 45l 0 N e A i e (8D IRIE 5
VAM $fil, I+ HIEE RN HZES

B VAM XN B2 B E S B e IR et . TARHRRZ I, — B RRAE A
Bl VAM,  BLSZRIHIR B RIK e BT 52 2175 S M SRR AR B BT BR 2%

2.1.1. BRNbAEAFRAE

VAM LA X R 0 DX 58 e P A R e AT . A2 AT RES i 2k T
BOE B BRE 78 S BR Z HITE O T, DA IR R S 3 e 4 . TN
BN WAL E S AR, JF R ERRZIE S R AR REIE AL
I Fo VE A PRAE $ i VAM IR S0 S7 RIS

9
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E K B 24 5@ EF 5B (NIOSH) « EFE BN Tk BAZER <
(ACGIH) . & A& . BB SCOEL M HAB IS HIMEAE VAM
PEfbhPRAE . TR T RIS T EHLXGE ) VAM BRMY Rl BRARL, 15 25 B £ 7

] SDS.
#£2.1: VAM BV Al RE
HLUHLA PRAE

NIOSH 15 2% EFRA 4 ppm (15 mg/m3)
8 /N EIBRAE (TLV) KHEIIACTEY) (TWA) A
10 ppm (35 mg/m3)

ACGIH 15 4y P sE AR FR{E (STEL) A 15 ppm (53
mg/m3)

Iy G [ 8 /NI [E] A8 (TWAD 9 10 ppm (35

w. RelgiaeL  Foemd) :

e ok 15 %P Ak BRAE (STEL) A 15 ppm (53
LA TR | ppm (
8 /INIF ISR A3 (TWAD 4 10 ppm (30
G mg/m3) _ :

15 %P5 Ak BRAE (STEL) A 20 ppm (60
mg/m3)
KA BRAE A 5 ppm (17.6 mg/m?); 15 43-%h%e 1]
FEMbPR{E (STEL) 2 10 ppm (35.2 mg/m?)
8 /NEFES (B IIALCE3E (TWA) O 10 mg/m?
15 %Pk i AlBRAE (STEL) A 15 mg/m’®

KK B SCOEL

]

22, PAPIRE
2.2.1. PiPRERREEMHER

NSRRI TAR IR ShEAT G E 0, PR VAM N 51 3 5 801 BAR A
ANBiyr#4% (PPE) .

PPE RREB M 2 TAREAE, Glin TSI NENE T Z 2R . R, 1£
RGO, PPE RORY L ARIME—R4T07iE, THERERXANKIT. PPE
(IR 7 2 T AT R Bl 7EA T ik VAM IR,
[ #5715 TP IR (1) PPE RFE N AT 45

XA AR FEAR T B e A IR E 147 #84F,  PPE 3@ tU4%:

. PEAARRE . Bkt H . aig ekt DL,
. BAE U SR AR L UUR T &

10
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2.2.2,

AR CRA Wk, R Eilt) HARE MR R T )
SEEARPRAE I 4T #1E, PPE 8% t45:

. n Eprsdess, (ENAERABENTE. Kk, #r s, DL,
. £ L ZIX FE BT KB BT B o = R 75 ZE PR ORI
7 A0 i 2 7 L BE AR R A/ T

b T AE 728 S il Kk FE T3k 40 ppm FOBIATH:4E, NIOSH #:i¥:

. 5 FH 22 A TR ) 2 T BT L2 IR i B AT 22 1 A PR AR AT (1 S i
# PHELTE.

X HA R BORFIE A AT REVE UM . R SRR KRS,

. BRI s AN e B B AR, BHE e S Bt 50 K ER. ANEE
TFEEH T DURIR. SRR IER 725 %

XTFAARES VAM ZRUREAN A2 sk R i) K R, %

. EENY M, WARECA 2w RN H S RS (SCBA) (i BN BL
I B AR B R RO MABIETFE.

BIEIRERY], & 2.2 PSR R B AT AR IR VAM BE IR
FAt (N R A FARAT R B b, AR AT A P SR AL TS E A R, AT RE
WIEM T VAM B #t—B 5 5 AR R SDS Bl R i & if .

WRIR B3

B8 OSHA 29 CFR 1910.134/ANSI 788.2-2015 ZZ 3R [ I 0 57 7 2355 4% 3 Ky
NIOSH HfL#ERIZEAL . A0 7 A AT AN NP5 25 & e SR, ARG
SV S TAGE SR PRI BE P78 & B4 F SRR B

XF VAM KISk BE i mT ge & 28 1 BB dHF: iwisis BB, hRKX
WigTG A BOEAT VAM BB kAR . £XERFRL T, TA®R
FOPRAT LA v A T 2 i B 1 20 S P IR Bl 7  # A B B 7 A

NIOSH #E2E I Bl 47 7K~ M«

o EAEBEMRE AT AR 4,000 ppm (KB (T SV AR
oty O URA B PR (SCBA) | sk @ UL/ S g 28
SCBA 7 FAT LA IR SR HAR T IRy s LI T B (6o
SR DA S FLA T 7 7 AT 01 P SRE

e AT 2 S SCBA BRI HEHER] T8 Rk
o

11
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2.2.3.

. T AE bR PR 31 100 ppm (T : A8 A AT S AL P 3, mloh
A BUE R, B A A L2 L I RE A HL3h 2 RS IR
#ro AT TT A3 A PR 25 R i 7R B R e S R TR 3

o AEERRIEAT] 40 ppm M. A HLE UL IR 0P
PP CRRMEVRIE) Bt 4 BRI HLA IR 10 5 3 T
WA, WHERE, 7 20 ppm JH R IUKIE T WVEREIRAT RN,
P A IR 24 SRR R S I .t D
PR 5%

SCBA FCVFAH S KNI, FHEAE iR B R SN )37 & SO B R PR 2 R LR 97
2 B SR A B (R P B T4 7 R 2 R S LV R . M 7R LS
PERF, S SCBAS

P UPIR 2848 IR B 22 4 4 2 OB A v 52 FR) R IR 22 AP A IR PR
e ART TR 2 Tt 0 I R4 HLE L) AR5,
R RESIHT TS S, AR 2 <A

R LI T (0 P LSRG S HLEn b, (P AR AT
i CL R R P B 2 T

XF BT PR B e A, S I8 S ) 3 T A P

F5 BRRBT

BRI S VAM SRR E 2. & 2 HIC A RAFH PPE X138 40 B ik
b ANTT 2D o RN T B PP R (s FH A B1 XTI Y (0038 5 1 BASE 9%,

3 LRI 5 45 L RFEICA M. VP23 HA TR A BRI £ 7T
VAM (TR, T35 i — T B A R

12
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2.2.4.

2.2.5.

£ 2.2: BiPPRA B VAM BB S R

#E BHEHE SR
Barricade® Bk > 8 /NI
Teflon® Bk > 8 /NS
Responder® EiR > 4 /NS
North Butyl B161 N
(16 % H) (R4 ) s S
North Butyl B324R (32 % H.) (525 [64) F£ > 8 /N
i BR EEA
%r;sell Edmont Laminate (2.5 % H-) (855 [A] Tt 6 /NS
; ; pres .
I%o%l; Silver Shield®/4H® (2.7 % H.) (555 e > 8 /i

fii 5 VAM — 08 e A HA b 251, MRk 3N I T3 B A (£ I
W R B4 o X B SR 25 RE 2B 37 Ak AT e 75 2K B Y BB R
Al it 2 0 B ¥, SRBCIED) o SRBBIN TR UL B AAT R (Il in T R
B AR R A S A 78 o KB A K, BB el SR AR a2
FIB3

52 3175 G AP/ Al i

—HARRESR VAM V5%, DAHAR VAM 1 TS BEARSS B LLE T,
WETUIEYME. SRR RS (BT . F8) LIudE
MFHE, FONESZE RN R TTEMEN . HAh 225 s (e
Ry ) RTRE VA TE MH 205 EE A AT VAM 15 8K
A2 RiF s N L.

Jias= i

N T B IERIE S, KREH TR & # @ UE S M E (OSHA 29
CFR 1910.136/ASTM F2412-05 F1 ASTM F2413-05) [f15 P B AN L 122 4
WY, I ERROLRIAN IR AR SR, TR 2 AN N 5 B AL A R R
#HH,

FIAEE] VAM V5341088, BRIEX VAM BA 22t ARl H
HIIERRALE o TR 2 4 g SR JEH (3 FH AT M AR 7

HR B Bl

fE N6 BRI B9, o 418 %2 4 IR 8% ( OSHA 29 CFR
1910.133/ANSI/ASSE 787.1-2010) , {HH JU-F¥%A By (L 35245 18 11, ]

DIAREAT BRI SE E AR SEIG P2 (ASTM) “FEIEBAE Al 2K A T B 37 M BRI BRGSO b

AN TT 57,

ASTM F 739-99a, ASTM FrEfEEEHE 11.03 %,

? GRS SRR (A T 45

13
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2.3.

A (B0 P Gl B SR AR BBE . AR VAM I, &
e AT A HR G S TR I, BRBIASE KIS BB ASh, e N AL IR A AT R
PR (KR, F/ 20 FK [8 ] o WIRRFRES AR BRI
fid, AT AP 4T R 3 2 P PR 91T 4 2 2 SR DR RS

BT VAM FRESRIBHIRNS, VAM 7 Ry B R IR B A 03 T g 18 2
FEFF o

2.2.6. LEBHY
I 248 (OSHA 29 CFR 1910.135/ANSI/ISEA 789.1-2014) 2 H4LEATEY)
B AT BT AR IR A AL 25 RIS AL B B, AT RE R S NG A2
Sk,
SR
RS EER N VAM Y /ARG 5 VAM 2 S 2E oL, NALRIFE T &
RART o KAEFEAMIL RNA H BN BT J53 FAFEN. B AR 4
AT .

RN CREIRO

HEN TS R BB BT 2 A, I MR B .
BRI R, SR

HURIPIR I, EAT N TP, AR T

b1 PR SRR R A S SRR RO BB . (TR L
SPGB U A BRI

PR fih

. SERIERE T SIS AR (B3, F&. B, R, #HT) o

. FZRAIE R (CA2RAT) WIRIBBE R E 1 Bk 15 0Bk, U 24-48 /i
Ja AT g2 LK.

. IARAE R IE Ve Ja RIS AR AR, BRSO /R

M i 2 i

. AP R ER =R K MR IRE 20 15 080, BRERERSE (nRE
. ?ﬁiﬁlﬂﬂ%‘ﬁiﬁ%ﬂlﬂ1%%%&&5’&%#@%5&% DL A 7K 4 i 281 HR I R0 R G 4 B
. SMBRRHANEL.

B CEIRD

14
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1180 F—HF (125-250 mL [4 & 8 oz]) KEA:HY, /NCOIW, SRR
A REZ TR .

TE IR, POA VAM AT BER RN R TE 5 300™ B () R R GEE AR

L BIER R BN /R

VYNV

N7 RV G KR AT B A I 8] 3t v K032 5 1 ) B o
TR IR 2R B B AR -

TRAF 0 LR IR 5T o

SERIS SN AR AR AR

3. BROKBELHMERT. SRARME

WRTHEREE, BBIFIEEL VAM) FLUSREHEF. EHAEE. IF
AT IEIATERIE VAM BIF1N 152 SR 28 4 -

A GE-FEH RECEFE R EHIIGI, PIZIHFIFIFESS . AHRBERT 75
A GE-FECIEFEK (MM Jitfl REFED) ML EXKRBHIE
Lo

1 R K] JE] 1 TP [ PRI A L BEFE /R, VAM F G R RIEH) B K FFE
Bo WRREXRITHR, HRXRELRAERE. VAM HifEEHRF IR, &
RTIFEEHIFITIIRE . BBy IE BRI F . NBRFEE, BRPKE
XXITH, BRI, HAMFFIRENEZRIGHIKF (3 ppm) LITF,

3.1. fEEXERER
3.1.1. B/

VAM G # 77 REEE AT RAS 2IPEAY, DA IRIE L Z RS (0
T FE AR AT M2 S I 70 AR & E N U I R G0 ETREATH .

R B SR 1k B R BT R A S SRR T SR, RS T B
fiifF VAM & 04T Bk . HiliE e K R R 280 VAM R85 457, I8
NHBIX iz i% 3-5 ppm AER® (HQ) , mEEE (FnEsye) isikmik 25 ppm
HQ. VAM ff 3R N ELEE, HRINESN VAM B&. e
B NHif B P T 0 3T BURE B 20 A 3 B ) 750 R B S i 5 22 P 410 1 55
ARG AR RSNEE MR L, B 1 (ERs 14 22—l
VAM BEE1 08 5 i KRG R = K .

AR VAM ] 2 Zm R  H Ara Hopb SR mmsl R, El T VAM/VA 2R SVBERRIEm,

WHEAZE .

15



BETR 20 g 2 e T v 2025 4E 11 A
3.1.2. EFF 54l BT RMEIRIRE

RE T HQ MM FEE R R T A7 261, HAiR . A RIRE K2 AT
FEIRNAETS 2 JB R R R . EIRW M ST, M3 4140 HQ ] 7
IWREADT 3 ppm, NATEX HQ WRFZHEATBIATHURE . IEW A7 25 A3

e HQKEEN 3 ppm B .

o HEFEMEAFIREMLT 30°C (86°F). IRJEAMELL 100 °F (38 °C). filif N
PAVR T ISR AR . AR I AR ARG A% i FEEAT I

o PN TR 2 (A A WA TR AR G
o WAEFHTIREAR, (HIXBAERENIE R AT R R BASAD T I

J& T EA RG] R FIA P E A .

o EHRPNMETE .

o AL 3 ppm HQ [ VAM [P #E N AW B B HA 60 HELHE 5H;
fik 6 ppm HQ ¥ 90 H; ik 12 ppm HQ 2y 120 H .

o TLEHMIMAIEL.

TR S E R, ORI R TR VAM KR OB A= i
MO BT E SOV E k. H—, e RCOKIRE D AT
AR H =, |ARRIAEA T AN AR S i HLL e
J&TRE MGG, X a T SE R ERAR AR & SN R A . 2R
M, HAEPARED 60 HIN, JRAIEH TR E %

B TER B B A FE R IET B . Z40% 10 VAM, JHEEMBEN RS, MNnAE
BAGENEFFE /D 3 ppm 35) HQ MR E . Wi EE A HEHMHI ) & &, 15 A
SR MRAE VAM HFIERE (HQ) o AEVUKE #0175 BEL B\ Ak E sl &
AR A . BEE R/ AR S, SRR VAM 285, HH
H LR T BE I RVEAE 0 R Z8 AR N T S SR A4 HI5R, i
/25 2R LA A SR RS (I [R] AR 78 0 IR & R R R e e il e . ol
FEEIRRESE P2 E #iviE, I ST B TEIRL R T =y IR YA 2088 5k L BRI IE T
W . RN R A F8IE S PPE, 5 HQ #flrfpeAE (L
8 FiE 2 HQ 1) SDS) .

SIS BRI, L EXM T, ABINAREE VAM, #8H T8
KB H S 3-5 ppm HQ, T7E 38°C (100°F) AR TR E fEE D 7-8 4
H. HERSELNRCEHEAANEERELK (Levy 1993, Levy 1 Hinojosa
1992) . REFHET 6 MH LRGN EMEIE, @S HRK 3
ppm HQ #iI7IIK VAM KRR IHE )9 60 H,  LLAE R AR 3 iE I (7]
FEAT 2125 FEAE N IR ST A T

X TR Ak A7 P AR 7R P 1) 23 A

16
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3.2.

3.1.3.

3.1.4.

ik 5 v 25 0 L A A7 S A 2P, IUIRT B R 2258 39120 HQ A< FEEA 1 E PN
W, RS RAER G BRART 7850 10 11 S0 R 5 2 T S B A7 il 2% 1
(¥ HQ HUFERT 82, HQ WM 24 30 Hll&E— K.

it VAM (15 H HQ 31 /7102 — & B ASTM — D2193 “Jiti i £, ) i+ &
(IR 77 19 @2 SL R € 10 (ASTM 2006) o SATHT, #7158 VAM A
HAVE RS AL, W B GE (LC) 7% HQ HEAT /347
FEIXRBOU T, TiZ ASTM Tk & A K BERI R i — R R R &
J5%, MTIOFEAE b A 11 26 FE 3 PRI REFHSS HQ ANy LE AR AR By ik — 0 T i
(Z W= VI LC HQ M Tom 755D o 1 1A BN A ¥ 5% T4
T 25 S

F T EA/ER VAM BIE 20

X T A S IR ) BE R AA, 45140 AN 58 42 TR S S H (RIS AR B AN HE 4
H R R R B VAM, 4R R % SRR T . BAER VAM A
TB7 IR R G B R A A R, ERT RS A IRER S MG KA
(Gustin 2002, 2005) . FFABELT VAM BIUARE FIERE, BRIER L
R T i Tt A O VS 02 40 1 SR I R A 551 ELAS 2 R AR A B S5 G

HATAAE RN VAM [ fif 6 R 2B IR G SO AT D8 E—FiEOL R,
MERBRIR Z Al RS AR P ) VAM, SRR A7 T — B
I 18] )5, et R B A e T B, B0k BE 1 R AEPE AR AR ( Gustin
2002, 2005) .

a5 R

NTBIEGRRERS, BRA/NESS NG TR BRI, - HiE
S PG E M, HA LM AER A% (1 DOT. b K is i il al Hofth A ¢
HUMHLAE) o VAM B At A7 5 38 4 BH % B

FH 14-17 ppm BRI 158 3 R I VAM [EAF 7] AN T 30°C (86°F) ik
FEF E % H IR RS —E. [ 3-5 ppm SERINHIKZEEH RIFH VAM
[ 4 AT AE AR I 30°C (86°F) NI~ B B2 H B KA H .
M. BEREEE A BREEMT

Tl AL O il iz 4% T RN I8 5
55 3.1.2 1 P HCRRER i A [R] A  BRU. n R AR B 5 Hh PR i A7 2%
T, VO HQ HEATH RLEURE

BRaREEM

VAM BH 2B AR B LoKikisH. f£36E, VAM Hizkizi Ml DOT Hil5E .
BETEAE CeTrlRitmsmmEids) , DOT #lE Fif#HEaHFER. 2RL

17
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3.3.

WA ER G REMY  (http:/phmsa.dot.gov/hazmat/regs) » VAM Hia#iHi
JUTE DOT (fal¥m—Y%&K) (49 CFR 172.101) H5H,

£ 3.1: E£E DOT. &KX TDG EKFKEK VAM B8 E

*%E DOT &KX TDG EU
St BT O 0Te, f0d) | BEIR O 0GTHE, 2 | BEMR OMmlE, e
£ E ]
fE 2 3 (G RIARK) 3 3
UN/NA #riR5 UN 1301 UN 1301 UN 1301
fi, 25 4320 11 11 11
SRR B 5,000 B (2270 kg) R #E
B AR YT 111A100W
.. MC 307. 312,
= o7 i
PURREE RS DOT 407. 412
- 2 USCG NiEA]
% KL S L.
[Ueg iS5 EN EH VAM
EyIN R S BRI AR K&
_ o " = TRY 7%
bR SR SR “E’W;im*

B BRERE D5 O B BRSO )

R SR Xl (s S M 628 CIAnBRIESZRa) A i 2R 1232 00 VAM —FERIAL
b filE VIR, EREE W 3.2 .

SERVUASE Y i A TR 2 s 42 1 PR Bk B 4, DU i/ N R R s 5 it PR ] e A
ik 4 kB 0 2 A T TOURTS SE e P W B VA, D T e 2 T ) 1 E T
Mekze AL (REAE EAUN Lt AR T ) S8 . 2R, N AR Tt 1
SN AFLRULIE 2B, R E L/ NRE BCETRCE RO O, T KR > VAM
FERBENK TN Z

T VAM 125 iR -8 22 AN IRA . A s RUNTR Bk sl A P38 220 R
MBI ARG (HT R LR, FHCERAE S VAMD .« IREREN S
PSR B ve s, Hed— AN ROZ T 2 RO/ B R

R IS R A 2 S L PG S RN LR A B o X TR 2 AR S I R/
FEAME A R W ECRE R R B X e B o A R A T I DR

H/B A 56 B

O 1% R - B B R 2 U R S A A A T T AR R

B O R MR AR 2RI 1A 22 W R A ) R SR SRR AR AR L) 3 T AR T B RV
A2 B IR, (IR BRI T e -5 B0 L r AT O AR R .
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F T353R ai# 52 VAM FIBCERS (R, BRES A, GENAEEH . M ek
MNANRIEE M L75, PLBRA Rl GEr R & N . DR B 5 5 285 246 17
AL 2 S AR U, IR 8 s B BT A 505 2P . AR, mT AR
WAL S S EE A R, FTRES RAERZ XY, Bilan, WE— sl K
e r) VAM BRI B & S 80, REZAESEHEN COSES . R RS
JERTBEAEF I Z VAM, WITTRETEFTIEE M L5 . D JUR RS 1) TS 1 7t R A TR
WA TRERI B EWIAAE. WRIEEAE VAM BRER JERD 2 F, N VAM 5%
WHATHURE, DU RAEAE R M), RIS 7 AT A, N5 PR Rl k4
EH

TR AN A RN ES, M TS REINER e, kR EEmnEm
MGHU, TR SR AN . B ANE R SR A AR Sk, DU A o
IR, JFETHE A R R H 3R IR

FITAT VAM H3CH 75 4 1) T30 2 [B) #SMLASE P TR0 B o, DASEAT (R 32 BN R AR I
71 XFEip g GBI —FD M VAM B AH (RE. S g, fEgE
BRI R BB, FRIREENAREFAE 8% LT (E3E VAM & AT E
Ja) » PAZEAMG R FEER . I 8% LA N gD 1 AR

FERTRAZ B pIS,  BIAS B R A R AR A oM IR A A AR A A LA Ao 1)
sy Re s 22 e s 4, tBRCERIME G . WEG A R A BBk RIS A T . UR%
B DR SEA 1) TE 2 BR AR B 2P AE BT AT AL T 22 IR

2R BT R BIA R

e 2 G A A A 2 2 )

VORI e, R BRI /NG, B A 558,

B R EA A A 22 3 I HL 58 IR A N B3 58 A

M EE, skt S, beds Lok, DABE BT iR o iR .

RN R TE e BB DX Y, A s B AT DL S ) A A2 98 1

K

. BWEER, LEREPE, SKCHAEIL

. R AR A T R LR TR

. RGBS ORI L P5 1B B ah Bk F RIS ED
ENNTE IR amest T K77/ M b AR

. MG DL B E B AR &

. il 4 B 5 R R I, B E R R

. B E AL IR B T IRAT AR AT RETS 3% VAM 5T, JCHR AT BRIl

AR

F A R4 28 0 B ) 2 A Ve

. T REN SRR o
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34.

3.5.

FEF AR 57 AT, A 5 SUKIE . BelRAT R e bk s e 26 () PR AT IR H T
PEIRES . EREFAREHEE AL FEEGESHIDAPT L.
S B MAE T BN B AE AL TR TARIRE.

5 P B AT e T LR FELAR R

P B O SEHLER 25 3 24 VB O TR (TR 2250 (5% VAM,

IR IR RLEDR, HERR I 28 R E ] R 5t .
D SR Ak 2 L R R 5 KA, U I LK 25

iR

FESF R HEE AL R R e B R, S 38 I R I A N
FERCNE HIERET, BE R AT KRR . AR R tls, £
5 W BN K 77 BRI AE R W T2 e, HO N IR N ) /5 4R 44 iR
BRI fid AT A2 0% 11 2 TB) i A R 22 B 2 (R A B Y 40

IR EERATRE R R, N SRR E S i e E A s iRk sl
A FHESR) .

THGAEIERT, A DA E L B RE fh R, USR8 R 4 B AR HEE 46
(RIHR] 223 2 X

VAM 153N i 55 1& 24 PPE ISR RIFEEE T 5 BT
BTSN E BRI, Bk e SRR
Z [l B 1 ECEAEAF 10T .

B TR IE VAM,

Al A HE N S A AR LR . A, EEZRE TS (AAR) EFH 34 50
M7 (AAR 2008) 4L 1 5T IE AR R G 438 # 7 EEE B .

ERIA SRS 2R
il 45 e A BIS K VAM B BY VDAL IR T 32 400, T CVR 4k 2 e H s, 0
EAE LA REF -

PR M HVE S 5B R OTTT . R R X s v sy (Bl b
2 s N Aty (CHEMTREC) — W% I IBR RIS ED
A8 DX IR A AR

VEEZ MM A R R B R R B2t , DUEIEYIRIFETE B A2 N .
M ER KR, Ve SR 7 ARG R, DUROEZPUR & 7 A
ARG

HRBEET
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3.6.

3.5.1.

3.5.2.

3.5.3.

fit HEHE S HRAE

b N B O e, REHES AT 4 BB 2R R R S Bl B is A
%, &%Tﬁ@m WCEE I R GE, kAR #HVE %%ﬁ RS E . fEIX
PR LT, HESE N IE i 2 25 G/ BB RIS PR 2 B, JF LR S
THOUT, AIRE NI SR HE AR TR . B8 2 Vi LR ¢ 1
- 1.

wE

HIZR VAM [ IEMEE R T et . AR, NS & BUE IS s A 58
Bk A POE T 2RSS, WIAERRRAE A A MRS, DLERAE X5

/jb

]

AMNEE L VAM I 0 EAT S, R 51 L K A S R
HERMEAN S

RNT BB IR AT AR R, N T I EA 3 IR AR5 K
= ﬁ%ﬁﬂzﬁ%vmw%%M@<%%%1w%?vmw&f@ﬂfﬁ
BIMED .

TR LB WP BRI TR DTS B

BRI B

H AT TR P ek, e N S A5 B Sk W i AT A A0 L A TS
fis 5 CESTIE TR TP Sk W T, X RSkt e B 1R I i

B

HIRMEE B Dopak™ (< P BURERE B o i AN BEHEAT ALK HURE

11 75 3 B CER Jri% (Blnze ik g 240 WU A P AT B ORoR A 23t 1
AACRIERE A IRE T o AEFR AL R AR RE N A IE 241K PPE,  DLBESRIRON

B JPRAT BRI 42 i B/ BRAC RS G o

i 5 i F IR BE
AT ONFEREN VAM R#HERI B HEAT R EE MMB P AT, AR A AIIH VX LA 5 B0 5% 1Y

— i

3.6.1.

S SRR . X LA i AN BB X B A AR S5 DL P S TR o
NS

it 8 -5 B 26 A7 77 L E AR A S T DA B 22 4 5 B AR Pl e e B ORAP P i 11
RN SGEAT o A RN PN B IR AN B AR 4 i e 0, AR AE SR M
AR DG T LA S w4 3 S LA L TR A RGR IO B e A A g
RERKRIGHEENLR
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3.7.

3.6.2.

9 5 i i T A RAE S R DAy, PR T RIS 52 AR i A .
BERE 7 BB R A S R A TR, JFIE N R e FE N L 2Ry 5
IERE S

it 55 A T

B I EE . e MORHRIE 2N 18 Jetict, IREHEE k. e
Fe RTUGEGE, 2T E Sl AN RS TTATE RAF, DA IRk T sl

SEE

YR BRI MR AR IE B o5 — g ah (g b BN AR BN LD, M=
EIRORRE (BHIREBD .« BN G w4 N, BUEE S ER
FEFHERALE . e 2 KA EE, A ALY 6 5T 17K, B VFRT LLAEBY
ISR AR AL TR R B T VAM. JIT A RN AS B IERR AL &

TER: BUERFFRERT VAM KR L 77 197 T o 1 i GE A2 B 81 »

BLEE I A we A TE NE I R PAIE MM IR T 5 AL TS KRR E .. H# (i
U4 49-66°C [120-150°F]) £ PIFUK e & 3 2 4 K. JEKAF 111559
(UnED YT M 2ERRF, USR] Teika IR M YL LR
FHKTTE ARG H A S T, DMEEMAE, RIS, 25
AT LB HJE MR VAM. £%A VAM RATR T, 075k 71K M s
Tl BCAT PR A AR SIS R SR G IR B o ik 2 B A IE R S T v
WA EYE, CARIPETE NS B YE . BT E IR AR NS B IEWR AL &

TERG: ZGIA VAM fEEERT BiXT FEE I8, 157 (AT A Bt
TETIIE A o

HEHAERES B A B LR N T R e DL HEN . . R RS B4 K
MYE, TEFT L RN 2 B & G B P 2 A% . A B e A BT i A AR R
1, FHAERTEFN RN G, NEEHEHER RN 2SR VAM 785,
FAS S . WHEIENZ OSHA (ZF=SEENY il (29 CFR 1910.146)
o fakre &5 0 B HIY (29 CFR 1910.147) &%k,

WYY

BAT 43 2 i RS2 FL TR B 5 3 R R R A A T O SR B P A o AR 308 15 Mt s
s BLAGE R it X AN E SGERL,  SCtZE S i [a) A vl o

FriTER AL, FEUCHE I TE4E I AR, fe B EE N ST R R R &4, B
IR ERRR. R 2R S AT A B 45 AN BT ORTE - X1 T e,
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IR Mg 2 A AR 4R v 2025 % 11 H
FUCRE H AT AR RV E Y (NVR) MK, DA I AT BE I R AT . X T [H]
SETNHE, VR & A FH M D AR T NVR M.

X FRRANAERE”, REGEMMTRE, WRETMUETEDSGHARIEERMEREY
(NVR) JUA4L RiE LEK,

X FefRFRRERRE, MRHTZDFA K NVR IR, TTRAEEEERN S FEU

Et.

X FERE LT (cold fingers) HI[E EAERE, E R CMREER SYIRERHEIE

FEBEWEN SEU L. BIURER SR EMERIT NVR I

3.8. ARAERVLERER
VAM HAHERME, W AEASRKZAS . Bk, RO R O 3R R i
MERERE P BB SE H . T VAM P{RAREME (£ 0.5 ppm) , EJRAIG
AT RE 51 A AN R 4R & B4 o

M R AR, M & SR B3 IR & 1m NN 2 7 RE B8 (E L7 58 s
o MHRA VAM WA ZIWEERERALE (R NS L5 5.3 15 .

3.8.1. ZBRI5HE ]
VAM I RASHERCZ 2 H X R /ol [ 5 00 0 4
3.8.2. [ALEMTAKBRAIHER
AT AR KR TGS e 32 24 . X R/ ] 5 R 5 1
3.83. KYLE
AT VAM R BHEG A B I s 7 B . (B, MR RE
%E?{g;ﬁ?ﬁi@%%iﬁﬁiﬁo VAM RV HER B B SC Bo2 BE B alih b DL [l

T AR VAM KRR ATAE ] X B KA B R g b P . | XK
SEFR AR G TAR BT 2 AR T VAM T2 R 25 AR .

JAE SR G AR A 78 50 R R BEA /D SR ) BT K S S 3, R T 1) T UK
b P 2R 48 LIRS B R N IE 2 1 o N5 RE AR FE TR L 5 7K e Y

S .
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4.

4.1.

4.2.

BRIR 2 )& A R fE F T S M2 TR

7 HELEBERIEST VAM BB SEBE BArE FJGERIE . BN T84 &
TS & I IEHRESF . #EDANBIEEZES S HHRIESIA R,
UIRBARZ LT KEHBUTIEBNERLIBER, FHAGECHEU T F
1:

. LE#il 5w
. BRIEZ L0, WEN. MEKE, BHEES
. BrIERRITHRIR, B TR FHE R RS

VA= N7l

AEEKE VAM IR ItAR /T RE R 2 M it &), PAEXS TS OLE maR: R
BRI A, BARRE . BT R2FEM. AR AR, M a0HRI%
S NORCY

BEAS B NGRS — P NSt ), R S e S AR Y
FE WA ANE BRI ST, IR IR ALE H B

FE WIS, MR B AT A AME D, DAORSFAT R i
B SRl E IR IE 4 A TR AL AN Ak X $ 5T B A

O M B o EH A N AR AT, IR e A B T SR

RSB T 225

B TR Bt O3 5, AT RE A IR R € 5 1 B SRl P 7 S R B R
S22 F& FA AT BEV2 s ) .45 -

EE: EPA (JEETSE) 56 112(0) 3 — XIS & 11X%]; 40 CFR 68.130
FEE: OSHA (&Efafbsi (HHC) L2248 ) ; 29 CFR 1910.119(n)
FME: OSHA (E24T3hiHkI) 5 29 CFR 1910.38

EE: OSHA (fElaEiE SR am M) 5 29 CFR 1910.120

Wi : SEVESO I12003/105/EC, 12/2003 & 96/82/EC, 1/1997

BPGEF. NOMO-28

Horp— e A il R I ER I VAM B R“IG A&7, 5i35E EPA CAA 112(r)
RMP 1M &, VAM HIBEHEH 15,000 £ . Hi5EE OSHA (L2228 ) &FIm
=, VAM FIRMEHEN 10,000 5. 55T CAA 112(r) 2551 F1HAth 5 78 TR A 5 5%
SHMR EPA TR 2/5 8, WI{E http://www.epa.gov/emergencies/index.htm |
HEl. KT OSHA L% EHbRENE 25 B8
http://www.osha.gov/SLTC/processsafetymanagement/index.html | $& .
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http://www.osha.gov/SLTC/processsafetymanagement/index.html

IR Mg 2 A AR 4R v 2025 % 11 H
43. NSRRI SERATESE

RN AR, SRR TS TE T 0E R] A2 5 SR I N 14T g R
M 7K SEE Tl BA W (B2 Ema B THRIFE FME) ° (ERPG) FIZE[E EPA (&
P fdE /K F)  (AEGLs) #1358 4.1 o WRE AP AR RIB S B0t X 5 i
TIXEEK, WTRERR BRI . HE B AR AT B

£ 4.1: VAM HJ ERPG {5 AEGL 14
AEGL/ N
ERPG ALl
ERPG-1 | 5 ppm (1 /NiP) B, BT A 25 0 RS2 e f B0
AEGL-1 | 6.7 ppm (KI& 8 /N IS {E
ERPG-2 | 75 ppm (1 /N AN 350 {8 R 52 1 A0 306 A 52 453 1) R
AEGL-2 | 36 ppm (1 /i)

ERPG-3 | 500 ppm (1 /M) S i B (E
AEGL-3 | 180 ppm (1 /i)

> N2 N TR SRR TR IR, T P AR e S & Al N Gy R DR NN AR e 52 4 E AL 2
Y5 A 5 R T A L 8 SR o EATIARER T LF B AT BAAE A — /NI P fi T A 2 8 1 s e e
ANFE I AR L o
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5. HFHEIEN

D73 BB — BB R A R F ATy LTI RG R LB R
BRIESLEG. NREFWNHKETE, HEZRGLR R LR P E T EE
.

WIRAE VAM REKXEFBEH, MIRELR GRS EEE 6 (RMP) R Ah S0
PR IR 2 X . N AL H B35 25 5 B B IN R BEHNA 2
X5, ZUTESH VAM F94 555 T EH B K - ] 58 0 IR E R, W5
BEEPMNEEEE (F2.2 7).

TER DL ST XY T — B 57 s efi-5 =y T B B ) T AT S F VA i Y B KA
EWREE, UBBITAK MR EZIEL.

LU F B I8 THEH R VAM FERIEL (BIEAR. M SRECER) FEH
BRI . B 5 EFE 2020 &£ (M ammERE) (ERG2020) , i%
# B 7 H F H bpor & ¥ &

https://www.phmsa.dot.gov/training/hazmat/erg/emergency-response-guidebook-
erg, FMWBEKXEH LK : http://www.tc.gc.ca/eng/canutec/guide-menu-
227.htm. FER129 E[THVAM (EHREV) .

5.1. KRE5BIE
5.1.1. FiBH KR

BT VAM ZSETZTS, efIJeEREHF atE R —ElREES MR
Bk, Eitt, NRER—IFRAHELE, Brlbizfddce. KesE s IR, LA
TEFBE VAM XREI—ERFESRN (BFMARMEEENS 3 1) ¢

o B VAM f#fE. BRAE KN T A% AR % AP ERAN AT BRI K IR S A -

. ANEALTTIRGERRE, B AN REAR N B B, ok i e 5 A7 ) LR 2R

. NHTAEA BN TR ESR RO S 2 R RO RRE 1. (i
BIAL R, e B R AR I TR S E . D

. SRAIATE = A L TBE A R T8 AL 0 7 PSP 4t

. MYEREFET N . RS VAM I, VR ARE R ZI s R i

Gl L AT ) o
. S SRS A e A 5 A AT T T AR, JC R R MR KR
. Sz RME R Vg AR R
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5.1.2. Kk

FE AR X SR AL 70 0 R S HE M A mE W, JF AR 28 AT BEAR B 1Y
DX 5k FH AT BR A T s A 0 AT 5 ST

SR 2 B R AL BRAT A AR

LTS R R K KB, WS TAFX I H B E .

fis e A A S VAM BRI, SAEHT R 5K KA RAIRE -
KK

i

81 AR B TR KK AR KN K

TR BTIAE R IR PR KR Ko HIX e KM RATEBLI I, B A
AR IR, JCHELLRER K37 R AR A AN A A I b 28 Kk
SR, WA T2 INK KR ATREFFAETE 2 H R, FA VAM 2507
fEK k.

N 38 G A FH S KA, BART I BRJee Hh B B9 iR K A K AR 2K
HT VAM KB BASH5KERERSG, ©REFRAEKLE, dHikd
KK,

BTN RN SCBA BN AP 24 (PPE) LIRS
WS FE =) (T PPE MEZERE NS 24 .

FHW KA E K I R S R A 2%

TETC KB AL WK BX L 75 S 2 Al e i 420

THB LA B S S A RS, RN AT R R AR R IE

T T K BEAT VAM [FEIHECEE 28 N WK REFA AT, CLRT 1k o
RBE, BRISKRSFEEBRAEE.

WRSZFZW] VAM A SAFHER, KA REE G, BRIk
AP R ATHZE, SN EHAE R, Bk B LA
PR IR RS, DLBE R RO IR & 18R B AT RE A a2 o
9 BIEs 3038 1 17 B, 2o B2 e 2% 0P & 24 1) SDS,  BA KIS il
M 0 MIER.

M AR KR, AT T N FCE SR8 B s an A mT R, IR
s, ik kBAT%E (ERG 2016) .

o UNRAERE. BREERBIRERER BN KK, EE DOT (ERG2016) ZHiX
A 7 800 K (172 JEH) [XIBFEES.

6O NKORRENS ] — D TR K KN KKK
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5.2.

5.3.

TERE

s 3 W TR, VAM JEHE AR, JF BAEEE AR R RER (L
B LI2TRTRSES) -

VAM [F3R & BAT SO, AR I PR T8O fE 3 BUS T R BRGERS N, BE M3
TeAERETION /B A i 5 o A5 1R TE % T (P ME — ] S U7 VA 2 S I O IV & 4 1) 571
WY CE i AN R (v AR R LR BRVE, WM EAXFIEEE R G . MERKL
SRIGIN,  GE PN JTURS R 3 I R] B FELAS S0 81 750 1A AN i 5 o0 A, I ] REFR i Huf%
o HEAL, e S b 2 R BT I EAE R A AR R A ) VAM B A B HE R G

5 o

S AW I i BER T A S (. 30 AT 2.5°C B THESRE 9°C)
K VAM RBETREIETERA . EXFMEOLT, NSz R ) G YA A1 1) 5% - 4|
o AN EARINH FIEE B B R TS AR . SR E R HE R T =
i, RARIESE ) HQ, (EHENIKELE Sppm, PLANFE SV AR HQ. i F ¥4 41
ARV By R R A I GE N D IR SN o R T SR B SR AN BT 1 S A AL
FE, AIReA D EAE— MRS INE 2 (HI ), EERMNEEETRE, RHERES
ELAfE 1. Yl R A CAIF R AR, AT UUE B SR, 1 PBQ. PTZ & Tempo.
T fis GERL P VK B2 AE 2 At 2 AT, S S A0 U 0 s R P AN RV B, DR
BRI E TN SRR R A e S ECR A RO AE . B ISI S R A N AR S
(FIRE I B OCE B, WNZIAE f e S L4 Bh v 2% e LB BE T DA R . S il 551 &
G5 N RERT (B R BRI HIFIAN VAM 255, @GE AR RS (RN
JEHCIET) IS nm ), CARG 1k ) R XU

IR 2

MR 2 LB B & SN A ESR AN RA 5SS VAM Mtk i m S A1E
o VEER VAM MHJRES NIBETE T SRR -

\)

R4

. ATt AERR . SDS. iz Hi SCAF B A SRR HE A 1 B S B FL A 5 A
. VBN — I ) TR 48 e, B 2 bR Bl vas X 4 & /D BT 7 1l 50 2K (150 3%
RO (ERG 2016) .« BOKMIMIRAR 7] 68 75 220 55 50 X A/ B0 T
P HCE

M BZ 5 X 3B HCE B AP AR N B

BH LB =R 2 BN G2

{RFFAE R T

1A Iz B AT R TR VAM AR

7RIS P B B BT T RE I 51 BRI -
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5.4.

T 25 1 R i R 25 28 R AR A 26 O et

AR 4 XU U Rl Hp 6o T b i HE TR R TR J5 R i, SR GG R XU )RS -
2016 4 (MM NAE RS ) AT KA R X D 300 oK (1,000 L
MK, HEWNY B EMRA T 800 K (2,600 JER; b FEH) (JLE
5.1.2 FRF KK »

TEAZIX IS 235 7k AU H A 78 20 138 X

Bk VAM it 4. SidE . 8. mEAEY A MRS
IR, PAKSRER. B E A AL

I it s P L 47 R PR

MR (1 25 2 TR 38 X R 4 ELAT it s R 4% i 0 1 [X 4k

FIA AR SR RE (Blinse . i) & sl VAM JFLE IR R
.

TN R, U R T R TE B A . B R R NG A A B Y
VAM #i& . Fas KNI %1

ik £ /IR 75 )RR 5 R ) B IR A AE AT P AT AR B A Bl A
BERET 12 X S5 ERIK -

DR 9 ) Bl A0 P

. AR RENE 2 At AT, IREBDIFA MR .

. UNARTTRE, L IR DX A B T

. REEAREZIEN N NN T e S I N A S R A S

. B (EAPREEEN T KIE CRIEGRD MK, iR = it 2 A\ 2 /K 5l i
BUNKIE RS, RIS 2 175 G4z B A KL .

. FER eI BIK R 3T, NS A M R B AR RN BN
DXk DL

. R B PV AR I R BTG 15 AU 5 T I R < )R

AE

. ARG VAM R TREEMRKT, B AME e EMRY), &
W S A AL B .

. IR R 2t 3t DORI/ B ORI, IR AL B 5205 e 18 1 BRI
L

. B2 MR B TR BE 2 T KIE R G, By IEARREE N K E EAEAE 5
SRIKIE AR

HEERETBER &

FRPE 1980 3L E IS (MmN . #Mz L& T5i/EvE)  (CERCLA) F1 EPCRA,
RIS R (RQ) HIFN A Wi [ 34835 i TC R BURE O ik 15 o AR I ik 15
B SR F B Y . £ E, VAM ) RQ W E N 5,000 B%. Fit, L8
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it 5,000 5 ) BLYR TC AU AR A IS B A o9 4 Rk . Bl VAM A7 &
1,000 5 147 6 i &0 75 Bl SF Lb R 5 e . A5 B A E R L (BRREE L
B 1D o AR N 2 W 2 G4 (SERC) My 20t RIE R4 (LEPC) .
(PSR WA E 1A RIX SR i 2R I B 245 BRI, D

L B X R HE T QRS E THR], ATRELE R E R A . Ik, Ak
B VAM [R50 3G I A e 2K

EMER, WEMER (EREYZH) (TDG) EM, B VAM XFERH 3 2K,
1P RQ NATATHCE . i A A T B el 1 12 82 K R MR, 23] R 4
I3 T EAT <L Rk 5

BB
i EEp e/ PNIAY D)
JE R B R BT

AN S, ABEMPITARE . AMHABEHAN

BUEREE BN S, SR INE R E S F 0 (CANUTEC) 5 BRRER

DB SR 1T

FART RIS, CANUTEC. fif RACH A H OB KR E & TLH &

. AL S, KNI E S B ikt . CANUTEC M il faa il s X B
IR, HFBAEZ I E TSN E Y E E R

. X T 1] 1] T8 52 0 et e 5 | A i = AR, CANUTEC

FERETR ARG E R J5 , 56 EATINE= K AT R R o S i UK . 56 [ 1 — L8 M A
7 BUR AT B INALE -
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SEHER

£ EBUF T P22 (ACGIH), (2007), Industrial Ventilation: A Manual of
Recommended Practice for Operation and Maintenance (_LMVI#JX: #fE 5 4E 9 @ i SL R F
). RILESEMIEESE:  http://www.acgih.org/

FE Tk A2 (AIHA), (1992), Emergency Response Planning Guidelines (ERPG),
Vinyl Acetate (B 21T RITE S8, BEIE CMlE). AIHA Hihick:, SEHE 355 JE W 9% /R
i

% E4b % TREIT %24 (AIChE): http://www.aiche.org/ AIChE b3 fE 22 4s ity
http://www.aiche.org/ccps/ AIChE 5 28 & R Wit it e b -
http://www.aiche.org/TechnicalSocieties/DIERS/index.aspx

AIChE P ¥V %115 72 B8 (DIPPR®): www.aiche.org/DIPPR/

L H E K b4 (ANSI), (2015), Z88.2: Practices for Respiratory Protection (W 5 4
PR

5 B [H F et 222> (ANSIY/3E B 224 T2 (ASSE), (2010), Z87.1-2010:
Occupational and Educational Personal Eye and Face Protection Devices (HRML- 5% & FH /A
HR B 472 ) o

5 [E [E K bR 22 2 (ANSD/ B b 2 4 1% % W2 (ISEA),  (2009), Z89.1-2009: American
National Standard for Industrial Head Protection (T MV k#3735 FHrHE) o

FKE AL (APD), (2002 42 H), API620: Design and Construction of Large, Welded,
Low-Pressure Storage Tanks (KA AR EAETER 1T S5 ), 1+,

FE A7 244 (APD), (2001), API650: Welded Steel Tanks for Oil Storage (fifH 4524
#E), 1998 4 11 A%, 2000 4F 1 HAMgt 1, 2001 4F 11 H #bi 2.

L EZ B2 (AAR), (2008), 34 5/MFF: Recommended Methods for the Safe Loading
and Unloading of Non-Pressure (General Service) and Pressure Tank Cars (JoJ& (—f&H
) SInEEE 2R E I HEFE /). hitp://nar.aar.com/nar/pdfs/ref-
material/pamphlet 34 from boe tariff.pdf

L EM B SR ShriE (ASTM) [FEFR, (2005), F 2412-05 Test Methods for Foot
Protection (A& #7422 2 Mk 7% o

% EM B SR8 2 brdE (ASTM) [EBR, (2005), F 2413-05 Specification for Performance
Requirements for Protective Footwear (7§ LB MERE BRI .

IAEK, (2009), Screening Assessment for the Challenge: Acetic Acid Ethenyl Ester (Vinyl
Acetate Monomer) (BkEE I TRIEPEE . BEER OMEHELAR) . INERMEEES, &R TA

il
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IR (N Kiz#iif), Transportation of Dangerous Goods Regulations (f& [ 52 #ia i 2%
f): http://www.tc.gc.ca/eng/tdg/clear-tofc-211.htm

Emergency Response Guidebook (ERG) (B 2V FEFT), (2024)

EU (FRIMEE ), Regulation on Classification, Labeling and Packaging of Substances and
Mixtures (¥R SR AW /795 Frid EL3EVERN), EC 2 1272/2008 5.

EU (FRIMEEEE), (2008a.) Risk Assessment Report (RAR) of Vinyl Acetate (B2 £ 45 5 XU
PEEMR ), 2008 45 H.

EU (BRiMECH), (2008b), RRHAZS iAo Wk B e 590 o e 8 8, R 5 IR XU Rt 4
Z 14> (SCHER), Risk Assessment Report on Vinyl acetate: Human Health Part (B2 2. /%
Mg RS . ANSRARBEA7), 2008 £F 11 H .

FEHSA LT T2 (IEEE) 81: IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials of a Ground System (Ml &#Hh R 4t 2 HuEk
HLPH A8, S BHAT A ERER T FE 35 ) TEEE 15 8), 1983 SRR

F[E SR LRNr2 (IEEE) 142: IEEE Recommended Practice for Grounding of
Industrial and Commercial Power Systems (‘T MV 5 ML 3] 7] R G EHL IEEE 5L ER),
(BR8] — 2xBeAS), 2007 Fhi

bRy fE B FCHLR (TARC), (1995), TARC Monographs on the Evaluation of Carcinogenic
Risks to Humans (AR E0E KUESTEAL LT, 56 63 &5 443 1, tHF TN, EEE

fo http://www.inchem.org/documents/iarc/vol63/vinyl-acetate.html

FEE W P4 (NFPA) 30: Flammable and Combustible Liquids Code (5 #A5 AT AR A& 3K
), 2008 4.

EHEB M2 (NFPA) 68: Standard on Explosion Protection by Deflagration Venting (KR IR
I RURVERT PR UE), 2007 R

EE W4 (NFPA) 70: National Electrical Code® ([E 5 H1SHAE), 2008 Ffift -

ELEWI P4 (NFPA) 70b: Recommended Practice for Electrical Equipment Maintenance
(BB A LE R ISE), 2006 AR .

ELEWBI P2 (NFPA) 77: Recommended Practice on Static Electricity (& F 2 1 SZ %),
2007 A

FEE W4 (NFPA) 101: Life Safety Code® (&4 #3E), 2009 4EHK .

32



BEIR 2. 0 Te 22 = Ee e de re 20254 11 A

(ERED ExB 245 BAPRAT (NIOSH) , (2007 459 H), Pocket Guide to
Chemical Hazards (b2 PEfa EMI2 IR, FLEEFE S5 NFARSHH RS 2005-149
T . https://www.cdc.gov/niosh/npg/

(BEED KFAESKEHL (OECD) , % 301 SR, Guideline for the Testing of
Chemicals: Ready Biodegradability (14.%% stk dis 3 2. ILH LB ERE /D).

(EE) B4 5EREEM)R (OSHA) 2012 kit Hazard Communication Standard (&3
JHIRFRME) © 29 CFR 1910.1200. https://www.osha.gov/dsg/hazcom/

Bt& & (UN), (2025), Globally Harmonized System of Classification and Labelling of

Chemicals (GHS) (& 3RAL 22 G S8 — 73 FERIBRAEHI L), BB /NBIT it
https://www.unece.org/trans/danger/publi/ghs/ghs welcome e.html

A E (UN) (CGRTfaka btz g i)

CCAE T faAM RHE B R SG) (WHMIS) (J1EK). http://www.hc-sc.gc.ca/ewh-

semt/occup-travail/whmis-simdut/index-eng.php
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PYs% 1. BB
BHEYBT

PWESER IR IR AR (VAMD [ 55 2 3 A Y R 0 v v S BRI kAT 5
Hott veitibm . A BE & AN g B A I8 FARHERTT KB, BN L 2 R
HEZR L 14 6 B 7 5 FL At T R BEG

A A VAM IREAS 55 R B S # M AE 2% 2 /D AN 1. b s TR) B s 4
FRAT AT X SR B8 il Y AR AN BT 75 SR, B TSN N, iR s
ZIHE H (L NFPA 101) o B H O TR AL NG R R AR e H R 2R 2 KF
M (B 2 OHERFTTD) o B K TTRAS FHEHAE 2R A Eak BT fa i
mn A, RIERAER A H B TR KA .

KRR VAM ARV B G2 2 S A5 BT B sk R G OR9T 10 52 3 A
BEAT . FE VAM K5 MR TRERS SRR T, T DLRFH M8 11 350 T SR A X 4 3
Yoo BiE. REHL. BEEEHL. BETHLRCE Bl BRI . R E . RIS
WA R ROCE . BRAESE, HERTH TR AR SR 45

FHFE DT R R A BOR T 2 R, Pl IEmE. ZREE. #REmk
LR B S AE, B ER IR RS DN R A AL TR INAf R . Al E e
K HRERNHI R4t (W, NFPA 68) .

B HL R B AE S A BHN I — DR . R, 1@ S A s IOV A% R ik
ELGHT N RIS 12 . NFPA 77: (A REF B BUENE) $R4E 1 IEm#EHAR
FPidER. VAM BAE XS i i R B S AN ZIE & 128 D dfefin i (n
CHEZHRAMAEE) 265 500 265 501 26 O o EBOLAEAF SR EBUEARE P
I, RIEST A SRR GRS 5 PRI 2 7] AR T RE . BL1% 5 RE 70 B AR T 7K H
HPRANKBELIZNKRGMFEE, UL M2 ST A 55 I Lk
e Z [A) B R B

T AL B BAF T VAM P FVINZE X R 5, DLBE 28 AR SR e # ik 3 X
RS R HE M SRR . 1625 LACEAT 5 A/ B 5 I AR S
SR EBCRA X AR HE S I . B ORE RN, B RRIE s R R
R X, JREHE TR R AT XIR I VF 2 RO N, W] i
RBeE ). BT VAM FRRBIEARMS, 38 XHEH B2 S0n] B8/ 2T BRIk AL

EEMESAME

Eayiup & H T 2 Bk

AR 2 ToEAN . B EE AT AR AN R

Wit EE S (APL620 1 650)

[IRYE BIE . R RS, AfLE. BAE. HIRE4%. &

NEASEBCEE . RERBCEE . KA. i B AR A /E
RN E . . VR SHEO
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FoAh s AT EBATRL, Glng . &< (PIIsa AT 254D« B RBERIN, A
N5 VAM #%fid,  PONBEIE Al Rl REXT e 28 g A %

T S AR ) A i 8 I A D A B DL e SRS VR D BN PO HE 9% o A TR T e
(R0 fits BEAS = SLEE N B, BN IR T s R e e R e, DLsZE
A4

VAM 8 AT ESr B RE (APL 620 5% 650 #it) o 4L AT fe R4 4k
IBETE T (BN PSRRI o 3% 8 BB TE R S VR 22 T s & 4 h 410 i) 551
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OSHA
PPE
PPM
PSM
PTFE
RCRA
RMP
RQ
SCBA

SCOEL
Bl R

SERC
STEL
STOT
TDG
TLV
TRI
TWA
UN
VAC
VAM

WHMIS

Occupational Exposure Limit, HH V22t fR A&

Occupational Safety & Health Administration, HRMV 224> 5 {8 B 2L 5
Personal Protective Equipment, ™ ABi#%% %

Parts Per Million, FH Ji/%

Process Safety Management, . 25% 4

Polytetrafluoroethylene, 2 VU % £ )%

Resource Conservation and Recovery Act, BRI S K 5 12

Risk Management Plan, XU 2 11Xl

Reportable Quantity, ik 5% &
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Scientific Committee on Occupational Exposure Limits, HRMb 2 fii FR1E

State Emergency Response Commission, W 20 W 23 51 2>
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Specific Target Organ Toxicity, FF 542 B B
Transportation of Dangerous Goods, & [ Tt 412 %
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Toxics Release Inventory, A &4 HEA H
Time-Weighted Average, B [a]JIF-F3

United Nations, Bt&

Vinyl Acetate Council, SR ZIGHEEL S 2=

Vinyl Acetate Monomer, R 2.4 g B4k

Workplace Hazardous Material Information System (Canada), L{E3%
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PR e
o E 86.09
I S5 5 246°C (474.8°F)
Il 5t 7 574.0 psia (39.0 atm)
5 @ 760 mm Hg = 72.7°C
ik 162.9°F)
b ik @ 25°C=-83.5
K cal/mole
IR A (@ 25°C = -495 Kcal/mole
RS np*°) 1.3953
A A =
A 18°C (18°F);
RAETFHE =
-4°C (25°F)
R R 385-426.9°C (725-800°F)
PR AR
R X 28 o e c0
(BERRIE TR =1) '
75Uk @ 60°C 487.4 mm Hg
Uk @ 40°C 222.1 mm Hg
AUk @ 20°C 89.1 mm Hg

S apip

Log P=A - [B/(T+C)]
Log= L. 10 AJiK
T=°C
P=mm Hg
JEH =10 % 83°C
A =7.51868
B =1452.058
C =240.588

PR BiE
i, MR Py e
ELEE (20/20°C) 0.934
RAREE (SR =1.000 .97
kiE @ 20°C 0.43 cps
I -92.8°C (-135°F)
AT
(1 atm) 87.6 cal/g
FEHR 21.3 Kcal/mole

Eb# @ 20°C (7R)

0.46 cal/g °C

BLS

BN A HEE, A R

SIREE 23 0.25-0.5 ppm
5 H & &k ZFhHALL )
MRS R A N . IE i A AN
Ok B A
K
VA T 7K @ 20°C 2.3% (&)
KIETF VA @ 20°C 1% (B &)
DR it R A
THR 2.6 x 10* pS/m
@ 23°C (1S =1mho)
R 5K 17 (20°0) 23.6 dynes/cm
N3 7E 20°C 54 0.00137 / °C
R NE R 13.4 vol% (=5, 7)
ENE TR 0.6 vol% (&)

Bt IV rp B EE 32 2540 B AIChE P34 it 1%
THfEBE (DIPPR®) (www.aiche.org/DIPPR/) PA K KK VAM XU PEAf# 5 (EU 2008a) FER 27
W PPl (ECHA 2020).
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M V: 2024 Bk (RBMRFEREY T 129 5155

GUIDE FLammasLE LiquiDs
129 (WATER-MisciBLE/NoXIOUS)

POTENTIAL HAZARDS

FIRE OR EXPLOSION

« HIGHLY FLAMMAELE: Will be easily ignited by heat, sparks or flames.

+ Vapors may form explosive mixtures with air.

 Vapors may travel fo source of ignition and flash back.

 Most vapors are heavier than air. They will spread along the ground and collect in low or confined areas
(sewers, basements, tanks, etc.).

Vapor explosion hazard indoors, outdoors or in sewers.

Those substances designated with a (P) may polymerize explosively when heated or involved in a fire,
Runoff to sewer may create fire or explosion hazard.

Confainers may explode when heated.

»  Many liquids will float on water.

HEALTH

» May cause toxic effects if inhaled or absorbed through skin.

* Inhalation or contact with material may imitate or burn skin and eyes.

» Fire will produce iritating, corrosive and/or toxic gases.

» Vapors may cause dizziness or asphyxiation, especially when in closed or confined areas.

« Runoff from fire control or dilution water may cause environmental contamination.
PUBLIC SAFETY

+ CALL 911. Then call emergency response telephone number on shipping paper. If shipping paper
not available or no answer, refer to appropriate felephone number listed on the inside back cover.

» Keep unauthorized personnel away.
+ Stay upwind, uphill and/or upstream.
» Ventilate closed spaces before enfering, but only if propery trained and equipped.

PROTECTIVE CLOTHING
» Wear positive pressure self-contained breathing apparatus (SCBA).
* Siructural firefighters” protective clothing provides thermal protection but only limited chemical protection.

EVACUATION

Immediate precautionary measure

» Isolate spill or leak area for at least 50 meters (150 feet) in all directions.

Large Spill

 Consider initial downwind evacuation for at least 300 meters (1000 feef).

Fire

+ |f tank, rail tank car or highway tank is involved in a fire, ISOLATE for 800 meters (1/2 milg) in all
directions; also, consider initial evacuation for 800 meters {1/2 milg) in all directions.

Page 188 ERG 2024
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FLammaste Lieuins GUIDE
(WATER-MiscisLE/NoXi0Us) 129

EMERGENCY RESPONSE

FIRE

CAUTION: The majority of these products have a very low flash point. Use of water spray when
fighting fire may be inefficient.

Small Fire

+ Dry chemical, CO;, water spray or alcohol-resistant foam.

+ Do not use dry chemical extinguishers to control fires involving nitromethane (UN1261) or
nitroethane (UN2842).

Large Fire

« Water spray, fog or alcohol-resistant foam.

+ Avoid aiming straight or solid streams directly onto the product.

+ If it can be done safely, move undamaged containers away from the area around the fire.

Fire Involving Tanks, Rail Tank Cars or Highway Tanks

+ Fight fire from maximum distance or use unmannad master stream devices or monitor nozzles.

Cool containers with flooding quantities of water until well after fire is out.

Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank.

ALWAYS stay away from tanks in direct contact with flames.

For massive fire, use unmanned master stream devices or monitor nozzles; if this is impossible, withdraw
from area and let fire bum.

SPILL OR LEAK

ELIMINATE all ignition sources (no smoking, flares, sparks or flames) from immediate area.
All equipment used when handling the product must be grounded.

Do not touch or walk through spilled material,

Stop leak if you can do it without risk.

Prevent enfry into waterways, sewers, basements or confined areas.

A vapor-suppressing foam may be used to reduce vapors.

Absorb or cover with dry earth, sand or other non-combustible material and fransfer to containers.
Use clean, non-sparking tools fo collect absorbed material.

Large Spill

+ Dike far ahead of liquid spill for later disposal.

«  Water spray may reduce vapor, but may not prevent ignition in closed spaces.

FIRST AID

Refer to the “General First Aid” section.
Specific First Aid:

+ Wash skin with soap and water.

+ In case of burns, immediately cool affected skin for as long as possible with cold water. Do not remove
clothing if adhering to skin.

* In Canada, an Emergency Response Assistance Plan (ERAF) may be required for this product.
Please consult the shipping paper and/or the "ERAP” section.

ERG 2024 Page 189
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fi3 VI: EXAMPLE LIQUID CHROMATOGRAPHIC METHODS FOR
HYDROQUINONE IN VINYL ACETATE MONOMER

Liquid Chromatic Method for HQ in VAM: Example 1

SCOPE:
This method describes procedure for determining the concentration of Hydroquinone (HQ) in
vinyl acetate monomer (VAM) by liquid chromatography.

SAFETY
All of the reagents used in this method are hazardous. Consult the Safety Data Sheet for the
reagents listed for hazard information.

APPARATUS
1. v

2. HPLC column: Phenomenex Synergi Polar-RP, 250 mm x 4.6 mm,
catalog # 00G-4336-E0

REAGENTS

1.  Mobile Phase A: 0.1 % v/v Phosphoric acid in nanopure water (1 ml H3PO4 in 1L
nanopure water).

Mobile Phase B: HPLC grade Acetonitrile.

Hydroquinone (HQ)

Vinyl Acetate Monomer, purity 99%+

Ortho-phosphoric acid, purity 85%

Acetonitrile, HPLC grade

Water, purified by Barnstead Nanopure water purification system or equivalent.

Nowvbkwd

INSTRUMENT CONDITIONS

HP 1100 Quaternary Pump

Control
Flow: 1.000 ml/min
Stoptime: 20.00 min
Posttime: 3.00 min

Solvents
Solvent A : 80.0 % (H20, 0.1% H3PO4)
Solvent B: 20.0 % (Acetonitrile)

PressureLimits
Minimum Pressure : 20 bar
Maximum Pressure: 400 bar
Timetable
Time  Solv.B (%) Flow
0.00 20.0 1.000
3.00 20.0 1.000
15.00 95.0 1.000
20.00  20.0 1.000
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HP 1100 Variable Wavelength Detector
Signal
Wavelength: 294 nm
Peakwidth: > 0.1 min

Time
Stoptime: As pump
Posttime: Off
Autobalance

Prerun balancing:  Yes
Postrun balancing:  No

HP 1100 Autosampler
Injection Mode : Standard
Injector volume: 7.0 ul

RetTime (min)  Name

4.932 HQ

CALIBRATION AND STANDARDIZATION
As the HQ component in the standard is not very stable, the calibration must be carried out
immediately after the standard is made from a freshly prepared stock standard.

Prepare 100 ppm of HQ in Vinyl Acetate Monomer.

1. Accurately weigh 0.05g of HQ into a 1000 ml standard flask.

2. Add accurately Vinyl Acetate Monomer to have the final weight at 500 g.

3. Cap and shake the content of the standard flask to ensure proper mixing of HQ.

Prepare 3 ppm of HQ in Vinyl Acetate Monomer.
1.  Weigh 3 g of 100 ppm standard into a glass bottle. (Record the weight)
2. Add 97 g of vinyl acetate monomer. (record the total weight).

Prepare 8 ppm of HQ in Vinyl Acetate Monomer.
1. Weigh 8 g of 100 ppm standard into a glass bottle. (Record the weight)
2. Add 92 g of vinyl acetate monomer. (record the total weight).

Determine HQ concentrations in the vinyl acetate monomer blank by Standard Addition.

1. Analyze vinyl acetate monomer blank, 3 ppm standard, and 8 ppm standard.

2. Plot peak area vs. 0, 3, 8 ppm.

3. Use the equation obtained from the plot to calculate the HQ concentration in the vinyl
acetate monomer blank.

4.  Calculate the final concentration of HQ in the standards by adding the concentration in the
blank to the spiked HQ concentration.
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Blank ftandard ;tandard

HQ HQ HQ
Spiked Conc. 0 3.670 8.132
Peak Area 23.87 54.15 90.96
Final Conc. 2.894 6.564 11.026

HQ (x) concentration in the vinyl acetate monomer blank is calculated from the equation:

y = 8.2497x + 23.874
X = - 23.874/8.2497 = - 2.894 ppm

Chart Title
100.00 -
96-66 y = 8.2497x + 23.874 Py
86-00 R2=1 //
60-66 —
S 56-00 /
< 40-60 —
36.06 "
")f\.nf\ {/
16-06
I T G.OG T T T T T T T
3 2 4 0 1 2 3 4 5 6 7 8
ppm

Establish Calibration Curve.

Plot the peak area against the final concentration in above standards to obtain the external

calibration curve.

Area
100~ Rel. Res®01) 6.0732e:3
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TYPICAL CHROMATOGRAMS OF HQ. Red trace is HQ spiked.
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SAMPLE ANALYSIS
1. Place the sample on the respective autosampler tray position.
2. When the sample run is over, the computer prints out the data sheet with result.

REPORTING
Report the HQ in part per million, ppm.
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Liquid ChromatographicMethod for HQ in VAM: Example 2

HYDROQUINONE (HQ)
a) Analyze a portion of the sample using the following reverse phase
high pressure liquid chromatographic procedure.
b) Instrument parameters

Instrument Hewlett Packard Model 1090 High
Pressure Liquid Chromatograph, or
equivalent.

Column Merck LiChrospher Reverse Phase High

Pressure Liquid Chromatographic
Column, LiChrospher 100 RP 18.
12.5cm x 4.0 mm with 5 um spherical
particles. Available from VWR

Scientific.
Eluent (A) Phosphoric acid (0.01%) in water.
Eluent (B) Acetonitrile.
Gradient Program 90% A:10% B for 4 minutes;

programmed to 50% A:50% B at 12
minutes; programmed to 100% B at
19 minutes. Hold at 100% B for 6

minutes.

Total Run Time 25 minutes.

Instrument Equilibration

Time (between analyses) 5 minutes.

Column Temperature 40°C.

Detectors Ultraviolet/Visible detector
operated at 285 nm.

Sample size 20 pL.

Sparge gas Helium.

NOTE: The refined vinyl acetate monomer should not be filtered due to the
possibility of contamination from the filter.

c) Procedure: Analyze a portion of the sample according to the
parameters described in paragraph 6b.

d) Prior to running a sequence of VAM samples, or if the instrument
has not been used for greater than 2 hours, perform an injector
wash sequence.

e) If the UV lamp has been turned off for any length of time, turn on
and allow about 15 minutes for warm-up and equilibrium.

f) Calibration: Hydrogquinone standards are prepared by weighing
about 0.2500 g of HQ into approximately 26 g of refined vinyl acetate.

This gives a solution containing about 0.9 weight
percent inhibitor. Sequential dilution of this material with
ethyl acetate are made to obtain a series of standards containing
about 0.45, 0.10, 0.015, 0.01, 0.001 and 0.0005 weight percent of
inhibitor.

g) Analyze the standards according to the parameters shown in
paragraph 6b.

h) On graph paper plot the known weight percent inhibitor (y-axis)
versus peak area count. The calibration factor for HQ is the
slope of its given calibration curve (y/x or weight percent/peak
area count).

i) Calculation: Calculate the concentration of inhibitor in the
sample using the equation below:

Weight percent inhibitor, i = Slope i x peak area count i x 100

Where
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Slope i = slope of the calibration curve for HQ, generated in
paragraph 6h.
peak area count i = Peak area of HQ taken from chromatogram
of the sample.

Alternate Method

j) Ceric sulfate, standard 0.002 N solution, Reagent number 29M12.2:
Dissolve 1.096 g of ceric ammonium nitrate (NHy).Ces3(NO3)s, 1in
28.0 mL of concentrated sulfuric acid. With stirring, slowly
pour the ceric solution into 200 mL of distilled water contained
in a 600-mL beaker. When the solution is complete, transfer to a
l-liter flask and dilute to the mark with distilled water.

k) Diphenylamine indicator, Reagent number B7C3.2: Dissolve 0.1 g of
diphenylamine in 100 mL of concentrated sulfuric acid. Store in
a brown bottle.

1) Hydroquinone standard: Weigh 0.2000 g of hydroquinone to the
nearest 0.1 mg. Dissolve and dilute with distilled water to
exactly 1000 mL in a volumetric flask. This is an unstable
solution. The HQ slowly oxidizes to benzoquinone which is inert
to the reagent, hence the solution must be discarded after one
week of normal use.

m) Reagent standardization: Pipet 10-mL portions of the hydroquinone
solution into each of two 100-mL flasks. Add 3 drops of the
diphenylamine indicator and titrate with the ceric sulfate
reagent to a light-blue end point, using a 25-mL buret. The
titrations should be approximately 20 mL and should agree within
0.5 mL. Average the two values and use in the calculations.

n) Procedure: Pipet 50 mL of the sample into a 250-mL flask.

o) Evaporate the sample at room temperature by passing a stream of
nitrogen gas or clean air into the flask. Bench-line air should
pass through a fiberglass filter before entering the sample
flask. Maintain the flow of air just short of a level causing
splattering of the sample. That part of the delivery tube in the
flask must be metal, glass, or an inert plastic such as
polyethylene or Teflon.

p) After complete evaporation, which requires 45 to 60 minutes,
remove the gas stream and dissolve the hydroquinone in 25 mL of
distilled water.

g) Add 3 drops of diphenylamine indicator, using the same dropper as
in the reagent standardization, and titrate with the ceric
sulfate solution to a light-blue end point, permanent for 15
seconds. At the 4-ppm level, this requires approximately 2 mL
titration.

r) Calculation:

[(V x F)/(S)] x 1000 = ppm HQ in sample

v mL Ce (HSO4) s reagent required for the sample titration,
from paragraph 6r.
F = factor = (mg HQ in 10-mL aliquot, paragraph 6m) =+
(average mL Ce (HSO4)s reagent, paragraph 6n).

grams of sample used = 50 x specific gravity

S

s) Reference: ASTM Method D 2193.
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