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Determination of short chain chlorinated paraffin (C;,—C;3) in
plastic children’s toys by negative chemical-gas
chromatography-mass spectrometry

WANG Yanli' YIN Gé LIN Daigin' NIE Shaoli'
(1. Jiangxi Institute of Supervision & Inspection on Product Quality, Nanchang, 330029, China;
2. Shimadzu China Co., Ltd, Shanghai, 200233, China)

Abstract A method was established for determination on short chain chlorinated paraffin
(Cip—=C3) in plastic children's toys by negative chemical-gas chromatography-mass spectrometry
(NCI-GC-MS). The samples were extracted with n-hexane, and the extracted solution was purified
with 98% sulfuric acid and analyzed by NCI-GC-MS. A relatively wide linear range and a low limit
of detection were obtained. The calibration curve of short chain chlorinated paraffin (C;;—C3)
ranged from 3.125 mg-L™" to 50 mg-L™", and the correlation coefficient was over 0.997. The detection
limit of the method was 0.036 g-kg™', the quantitative limit of the method was 0.12 g-kg™, the
recoveries were 95.9% —115.2%, and the relative standard deviations were 2.8% —6.3%. The
method is simple, sensitive, accurate and reliable, and can be used for the determination of short
chain chlorinated paraffin (C;;—C,3) in plastic children’s toys.
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1 RS (Experimental section)
L1 55

SR 1 TS A (GCMS-TQ8040 NX, Bt A7 1 fk 2% L B R NCI, H A B A Hl ) 5 (A4 (DB-5MS B4,
30 mx0.25 mmx0.25 pm) ; HL F KR & 0.1 mg, AB204N, 4% i FCH) 2048 (V) A BRA R H75 B ve a8
(KQ-50B, B LU M FE A 28 BR N F ) 5 TR HETRE 1% 28 (Vortex-Genie 2, 25 [E SI); WKy EHL(6775, 228 SPEX); E MY
(N-EVAP 24, 3 [# Organomation)

1EC BE (A ikal, Honeywell) ; SEXEALEEAN M 51.5%. 55.5%. 63.0% IS0 5E @A (C—C 5) bRAEAR & W
(100 mg-L ™", f% [ Dr. Ehrenstorfer 23 7] )
1.2 XRS &
12,1 SME@ELt

54 : DB-SMS BA1EH, 30 mx0.25 mmx0.25 pm; SEAERL S Nt A s E AR FHREE: 300 °C; B 7 IHR: #1ih
IRBE K 80 °C, L) 40 °C-min™' By FHEHE R IR ZE 300 °C JF4ARF 5 ming 2SN H 4B, AR 2.0 mL-min™
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R 24 FRBE S A 0 E e R T
Table 1 Quantitative and qualitative ions of SCCPs 24 homologue

ViR SERE T (m/z) SEMER T (m/z) I3 TE R T (m/z) TETERS T (m/z)
CioH,7Cls 277 279 C,Hy,Cls 307 305
CioH16Clg 313 315 C1,HaClg 341 343
CioHisCly 347 349 CpHoCly 375 377
C1oH4Clg 381 383 CpH 5Clg 409 411
CioHi3Cly 415 417 CpH;,Clg 443 445
CioHxClyg 449 451 C,H6Clyp 475 477
CiiHisCls 293 291 C13HxCls 321 319
Cy1H;5Clg 327 329 C3HyClg 355 357
CuHi,Cly 361 363 Ci3Hy Cly 389 391
CiiHieCls 395 397 C13HyClg 423 425
CiiH,;5Cly 429 431 Cy3H,4Cly 459 451
CiiH14Clyg 463 465 Cy3H5Cly 493 491

1.3 FESETAL P

FHVREYS A T AL S BY 2 25 10 mm> 10 mm LA R A9HFE &, B8 0.85—1.40 mm b7 A% 14 BURLYE S K50 R . FREL
250.5 gORE 1 2 0.1 mg) ARG IRRE, AR 0 20 B4 e 2 338 ), A 10 mL IE 2 4%, 7 60 °C /K IR T 48 75 2 HL
60 min. B 5 mL ¥ &5 94 BUR, INA 98% YR BT AR 5 mL, 7E 800 r'min' (19 4% 14 I i€ 10 min. B 247 WL 4 mL
EELET, A 98% WAL 4 mL, £ 10000 r-min™ i F5F 25040 B 10 min, W4E L EAVIHFE R AWK E | mL, 34
0.22 um [ Nylon JEE L &, 5.

2 %532 547118 (Results and discussion)
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FRR 25, 12,5, 6.25, 3.125 mg- L' B RV TAE K.



-
i

1t 40 %

3

2588

22 TAEhZ Sk R

il A M R, LA H BRALA 0 v FR 5 4 e G A 8 ) A i B 2 i o o I 28 30 BB R e MK (3,125 mg L)
AR o AR A T 04, #4208 10 55 W LU 53 S B Ak A i A 2 ARG M BR, 42 3R 3 A543 e LT 8 e 4k Sl A S Y B
PERG B, 285 50 2 Fios.

R2 ERERCA IS AT MO R R R R E R R

Table 2 Linear range, Linear equation, repeatability, limit of detection and limit of quantification of SCCPs

EY LML/ (mg L) LT AR ZRE(r) K R/ (gkg™) SEEBR/(gkg™)
S A A 3.125—50 y=89088.28x-61306.97 0.997 0.036 0.12

23 REEE R ENCR
DUIRE 2% (o LR, 20 900 200, 300, 400 mg-kg™ Y0 55 S AL AT IR A bR R R TR, TR IR 1.3 35 PEATRE S AT Ak
P, EEIE 6 R, 45 RECE I E AR AR R 22, IN3% 3 Fis.

R3OS R AR

Table 3 Results of precision and recovery

EATPA S fdr i/ (mg-keg™) SER R % RSD/% (n=6)
200 95.9 6.3
WRLE A 300 105.9 2.8
400 1152 4.6

2.4 FESHINE
KA 5% 8 57 0 ik, BEMLSR I 12 4y 3R L BCE A TR . o, 11 B8 5L RS 1 00 RR S AG: o e Ak
A 0.13 gkg ™, TR 3200 6 4 B S Ak A i ER A BRAE.

3 45#%(Conclusion)
ARG AL T A2 IR - AR 0 %9 (NCI-GC-MS) /M 888 L 28 Bo B J8 85 F A A 15 (Co—C3) B 3%, 1]
Skl )L Bo EL BRI SR 1 B ARAK S
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