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Determination of residual styrene monomer in polystyrene

and acrylonitrile-butadiene-styrene resins by gas chromatography

1 EREHE

AARERE T HABBREANSHEIERA BOANZSHEEEGBRHEREYFREELKHE
OO TR AR TERERSHR.

VRS TREZECPS) . AHEE-T - E ZHW L (ABS) 7R 8 25 AR R I E . A 4rHE
W8 B F X ZH-PIR LR Y CAN)Y T of i B 246 (HIPS) i B R 2R AR B 58 .

ARMEREH T EREZH BB REERANAS WZHEEB . FREGPB) AL _HE
(o-Xylene) \IEF % (n-PB) .l Z % (MEB) .o- H &3 24 («-MS Y E .

2 RHEHE

2.1 N,N-ZHEHEBKOMF)E N, N-_H 32 Bl DOMAC) . £ &% B gl 4 4 F N in R 8
BB b, N Y P 3R R I £ T I B
2-2 ETEMAERMETF 99%.
2.3 ELH.ZEFEEB_HEERE FLE «FEEZH AERNT 99%.
2.4 BSAERETF 99-95%.
2.5 SR HAERMKTF 99-8%. HHMEHRKER BE .2 FHBIEERSHTRILHE.
2.6 ERNILBMAERK. EHMTEHTIK ML,
3 B&

BUPS 3 ABS R A BMEA LR ERS, FEHEH.
4 AXRBRINE
4.1 HERE

FE N,N-ZHEHB K (DM N,N- —HE B OMACOBER FHRE S UM ERRERK,
BT EECOENETEEIARY. AMBENSIRIGERBAR EREANGEN FXZMER
fibin 22 I ERNE SR WA 5 R AR R R 2 BT ERTE,
4.2 & &’E
4.2.1 SAEEEK

SMHEAEMNN A KEE FRil e (FID) , 6@ N EME M o AR NE A, TR
P E A SR FENBAEH BABSHPVENGRGEMEAERLM, LI LR S ¥ 38 B &5
EREARKEER1997-06-16#it:8 1997-12-015%C%
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KBTS RE .
4.2.2 figke
4.2.2.1 BHBEAEHE A 50 m, 42 0. 32 mm, KR WS R A, B E W VR Z /8 20 M-2-
T X %~ HER (FFAP) , i 2 JE 0. 3 pm,
4.2.2.2 HFEH:K 3m, R 3 mm, EEIFENE, BE VREAGEET B 150 pm~180 pm),
I % # 7 FFAP fIBERR (H,PO) , B E W & & ¥ 15 % FFAP+1%H,PO,,
AFERUE ARG S, AL AFEARARCEE. WA SRR FEEEN EbE
WA,
4.2.3 BEBIEAEE &EMICRNL.
4.2.4 THEESEE10 pL,50 pL,
4.2.5 SHRFEE 0.1 mg,
4.2.6 A HEM:50 mL,250 mL,
4.2.7 BREBOZEMBEEM.50 mL,
4.2.8 BWE:5 mL,20mL,
4.3 BEESE
4.3.1 BEENET —FaHE SRR, B WA WSS, Ui R s R
. HBRADWHERTER | MEHWBRELAGE. EEEEE N 200C THEAE G S L
1hPl B R4 24 h M E,

*1 BREANG
BHE i HAE R

A

HRERE, C 200 200

K3, C 200 200

ik, ¢ 110 120
BE M (RS ,mL/min 2~4 25~30
Do iNzé 50t 1~100: 1
B, ul. 1 1~5

4.3.2 BEMEENE O SRNESERE. R | BRERE, BB ER T T4, HE %R 2N
TREMEL,
4-4 WIRERHE
4-4.1 B HEYS WA B i)
4.4.1.1 7E£50 mL AEM 4. 2. OFIMAE B A DMF 5 DMAC &/ (2. 1), 3 FRA 0.25 g ET 3%,
W E 0.000 1 g, HFHZBMNEBRZEBAE, 5.

H 5 mL BERE (4. 2. OB 5. 0 mL FIRFW T 250 mL AR, HHERBEHHRIERZ
LS ICHEW A, HRER A PETRMKE (mg/mL),
4.4.1.2 EH A 50 mL HEBEPMANEEM LRBEFLFHRAN 1.0 g BB HEHE 0.000 1 g,/
SRR R B LIRS T MR B, T SNIEW B P Z R IR BE (mg/mL)
4.4.1.3 HA20 mL BHE Q. 2. OWRBE 20. 0 mL S HENRHHER A BT 50 mL LEF K
(4.2. ) RE R 50 pL fREES 35 (4. 2. OHETIEA 20. 0 pL 15 B 1B 5 1B AREB I . TR
WBERPELFENEE Mi(ng) RIETEH S # M.(mg),
4.4.2 RHERBHSHEENE

% 4.3. 1 PR 1 HEFHARERMEH 10 oL S35 2. O HEEEN 1 pL~5 pL &
HETRW (4. 4. 1. BT E .

2
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4-4.3 EZHBEETFHRE

AEFROMSEHMATENSHEEE EREXELHHEER A FIETENERR A, B8
EMEEM 4. 4. 1. 3, MARNDAEXEZBHRERT R
M X A,

Re=mxa (1)
3
&’ (mg) it T AR (B4 50
LW 0. 40 19 914
ETEMHNREY) 2. 00 99 698
_0.40 X 99 698
Ri= o oox 19914 100
4.5 A3 EER

4.5.1 R 2gBH EHE0.0001 g, BT 50 mL SEFHBMKP . MBEBEHEPMA 20.0mL BEH A
(4.4.1. 1D, BEME, RARE . FRTUREYZLBRREK.
4.5.2 F 10 pL $EHESHES (4. 2. ORI 4.5. 1 PHIFHBRBERE 1 pL~5 pL, EASHEEHT
W e, 3 B PR 2. DR ERIEH .
E ORI, HEREEOE 15 R ER, MRS EREARHU2.D., UEHTREVERUSHNE.
4.6 SHTERMFER
A FRMUEH M RN SHEHEE LREXZIMIEER A fMIET FHEEH A, PS.ABS
FEmp A SHEEE LR A,
BERPREEZHENTE c(mg/k) AR QIHE:
M, X A! X R,
CTTTATXm
A A — AR R 2% G g 49 f g E AR
A — RAHBEWIE T R EE R
M — AEBEWRPETEN SR mg;
m— SR ..
B4«
A =60 443(FR4 D
A, =99 406
M, =2.00
Ri=1.00
m=2.000 1

X 1 000 B R &)

_ 2.00 X 60 443 X 1.00
99 406 X 2.000 1

BAKFTARNEREHEENER FEHZERUHTRE .

o A 4 0 B B B TR R OT R E
4.7 HEE

Al—ZRZENHE - ARAR—XSHUER A AREEMNEENEERRTRFHEY
10%.

5 B&k.TAS*

5.1 WHEE
EMERESMEROF EREUHEGBRIBEKT N, N-_FEHBRKEOMP) K N,N-—H
3

X 1 000 = 608 mg/kg
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HIBEOMACOBERN BRI PEHCHENET RXENRY . FHRER. SHEBET —EBE TH#T
— BRIP4, R AR LB R TEE R~ ERATHES (B EOEANABLE
KRB SHAWMZE EREZSTHNAST RN BRSEH TSR E.
5.2 Y& k&
5.2.1 SAHEHEN
SABE VLA XEE FLRMEE (FID) , &N BTN 2 R A REMIE Fo R HE4E
RugE A AF B RBEMST T EZE SR RN WAATREM TR EES, NS H T
F %
a) HRE  REIRFFEIER 120C+1°C.,
b) REMEMNBRARPHERSIHIEERNSE N FEREBED.
O MEM: — T EERRWHEB ML BECHAEESRURZFERIEER R T ES R
RS SR EHRERE.
d) BAE, BERFER 120C £1°C, A TS B a5,
5.2.2 faifk:
5.2.2.1 BMEAER K 50 m, N7 0. 32 mm, A G R BER S, BEW IR Z -8 20 M-2-
T BT — I ES (FFAP) WS E 0. 3 um,
5.2.2.2 HFH K 3m, N3 mm, EAENRERE, BE VR O HEE T B 150 pm~180 pm),
[ € W 4 FFAP f1B%#2 (H,PO,) , B @ W & &4 15 % FFAP+1%H,PO,.
ATERWEHBHECESE, BHArERERAESE OTFEHARASAREENEN G
A
5.2.3 EiS¥EEAENS &EMITRN.
5.2.4 TEEFESER .50 pL,
5.2.5 4R EE 0.1 mg.
5.2.6 ZA#M:50 mL,250 mL,
5.2.7 TZEH:10 mL,
5.2.8 S EEGTE .5 mL. BUUE ADMSEES L.
5.2.9 BWHE .5 mL,
5.3 BRHER
W43, AR BERMGTE 2,

®2 BIEXRMH
BHE G HE6 i

BB

HHSE, C 200 200

s, C 200 200

g, C 110 120
B HE (S »ml/min 2~4 25~30
L 50 1~100: 1 —
HEFERFR  mL 2 2
MZ M FHERE, C 120 120

5.4 WIRERHE

5.4.1 WHEBEWAEH
5.4.1.1 1E 50 mL FEMG. 2. 6) P AE R DMF 5 DMAC B/ (2. 1, 3FBHA 0.5 g ET .5
B2 0.000 1 g, HAZBRHEEARZE, &5,

4
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KRB 5.0 mL ERBEWTF 250 mL FEMF, AHFEBENREDGRLAE,B5,C B A,
HHEBR A PETEHKE (mg/mL),
5.4.1.2 ZEH—4 50 mL ZERMFPMABRY LRBEH,FHRA 1.0g EZHE  ERE0.0001g. F
AZARNBBRERRLE,B5,iC 0B B, HHHEER B FEZHFAKE (mg/mL),
5.4.1.3 HA5mL BRHEG. 2. DHZHTERG. 2. DFEBA 5. 0mL B AG. 4. 1. 1), FKH
SEEHED.
5.4.1-4 HA—X 50 pL HEBHEHEG. 2. O, @B NEMRPEREAN 20 oL B B(G-4.1.2),
BEAEARERR. THEZEEBERPEZFNETEM MmO R ETEMNSE M.(mg).
5.4.2 RHEFRBHSIAHEENE

5.3 2 MFENRESRG BETRERET 120 CHBH R T4 50 min, HERBFHTHRER
BF H40CHREEFTEHEG. 2. MM 2 mL MBHPREEBRR G- 4. 1. OHEES-WIFHHESRE
EANSHEAESGHEITE .
5.4.3 EZIFBREETFH®E

ARFHRMAMEHEFEANSHAEE LREEZHFWEER A METEHEER A, B8
EMERMS5 4. 1. 4, BARCOAEELHYKIEE T R

M X A,
R‘_M,XA; cosvecovconsaseseresrecnse( 3 )

245 . :
& & (mg) e TR AR (R4 31 30

P Y 0. 40 22 081

ETHENRED 1. 00 34 226

_0.40 X 34 226 _

T 1.00 X 22 081—0'62

R;

55 WM R
5.5.1 #RELO0.5 g M TFIEMP HEHWE 0.0001 g, A 5 mL BHEG. 2. DETEMFIIA 5.0 mL
BWAG.4.1.D. 5 L85 BEEHE AMRE . ERTHRSYELBERIEEK.
5.5.2 #5.4.2 PRARMFEIHRERMENL R, HIFEH S G. 2. OHE 2 mLs. 5. 1 PHl&H
BEHRTPERSENCBHETE.
T i A B BT 5 T R 5 (B8 » % (X B8 B0 15 B B AT IR AR AE .
56 rERMER
e FRONEEBFENSHEER EHERZHHEER A MIETEYEEH A.. PS.ABS
FEmE A SAHAEE KR A
HRPREEXEZAENEE c(mg/k) BARWDITE .
L _ M/ XAXR
! A' Xm
A A — AR BT ER PR KR EE R ;
A — REBRBPRTFHEESPET FMIEER;
M, — i REERAPEESTET EHE ', me;

X 1000 NG D)

m——ﬂ?:ﬁzﬂ‘}ﬁﬁ 180
B4«
A’ =15 868(F4riH¥0D
A, =27 399

M,/ =1.00
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Ri=0.62
m=0.5 001

_ 1.00 X 15 868 X 0.62
27 399 X 0.500 1

BERFATRBH AR FHEENER  FEAZRBAETRE

RGP EARNAS TR ERASETENE.
5.7 W®EE

A—LRENHE—-ARBR B EE—RXF FREZNESEYZEAKRTH I YEY
10%,

6 HBHRE

X5 R & MRS R ILI.

a) ZRE SRR, FERMN L HIREE

b) fifi F AR i B R AR5 RS AR HEILE B9 AR B AR AT 225 5

) RLMHRAMTENE M HMABMAD) T, U mg/ke TR A ERERAHETRE.

X 1000 = 718 mg/kg
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M R A
HRREI )
PS.ABS H R RESEEEE

E 6.218

7.605 Z%

9.923 %78

11669 ET (W

12.113

e 15.895 N,N-— %2 BB OF M)

B Al PSHMABKHEMEERBENEHEER

6. 204

6. 674
7.596 Z%

19.309 ¥EZ %

[-11. 282 11. 641 ;ET*(M&)
12. 000
13. 323
15. 902 N,N-Z PR Z BB G

B Az ABS #HARNBHEERREANESHEEER
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10.58 Z%

{5. 70
12.84
14.15
15.22 16 41
E 4%

Ci 19. 27
ETHRPAR

18. 41
24. 36

il |
38.15 J

N,N-— B XZ®BEGEM

38.73
B A3 PS# S RIA A AR B BIEA B GIEE

AZ1.82

2.00 2.43
4.85

9.17 2%
11.11
13.16
[ 16.76 ¥ 2%

ETEAR
523. 24 - I 2116

=23
™o
o

28.79
N,N-— 3 Z B (FRD

B A4 ABS H i SRS A5 A B MCTE N B S0H 4 3 TR

5.120
7.576 Z%¥
9.873 ¥Z#%
11.450 ETEARR
__114.87

N.N- 227 Btk (D

B A5 PS #E 5k SR B 408 R I 2 ik S M g IR
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(- 5. 090
5. 490 5- 204
6.165
6. 357 6. 637
7.546 Z%
7.740
8. 455
8.559
9.844 ¥4
E—‘——— 11.510 FTEAWR
En.sss
114. 865

N.N-ZH &£ 72 Btk (F D
15.371

B A6 ABS H:fh LRI BB T SRS A0 H A

B

—10. 393 Z%

— 12. 418

18.166 EZLMH

22.772 ETEWNIR

N, N- X7 B ERD

A7 PSHRARMEFEN RS HAEE

—0.151 1. 604
3.094

1.718
S—4718 5.775 6.790

9.535 Z¥
11. 401
12. 665
16.680 K Z. 1%

—
S BERLH

— 20.925 ETEGAERD

26. 915

N.N- B X7 8 GEHRD

B A8 ABS # fh SL 2 FEAE TR 25 0k S M 5 1 1R
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