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Determination of Short Chain Chlorinated Paraffins in Plastic Food Packaging
Materials by SPE-GC-ECD

CHENG Shu-yan
(Jinzhong Teachers College, Jinzhong 030600, China)

ABSTRACT: The work aims to establish the solid phase extraction-gas chromatography to determine seven
short chain chlorinated paraffins (SCCPs) in plastic food packaging materials. Seven kinds of SCCPs in plastic food
packaging materials were ultrasonically extracted by the mixed solution of acetone and n-hexane at 50 ‘C, purified by sil-
ica gel column chromatography and qualitatively and quantitatively determined by gas chromatography-electron capture
detector. In the range of 0.1~100.0 mg/kg, the mass concentration and chromatographic peak area had a good linear rela-
tion and the linear correlation coefficients were all greater than 0.9997. The detection limit ranged from 0.01 mg/kg to
0.10 mg/kg, the recoveries ranged from 86.4% to 102.7%, and RSD ranged from 1.2% to 3.7%. The method has high ac-
curacy, good precision and low detection limit, which can provide a new method for the detection of SCCPs in plastic
food packaging materials.
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( SPE ) #rfk, SR HIAUH €35 - W 7 4l A I 4%
( GC-ECD ) %} #RHEL f (A4 B b SCCPs #E47 72 1
HEEE .

1 I

1.1 RFIE5XEE

FEAH A A ECREE R E R Co £ Cs,
I FEACTEE R 56% ) IRAPRUER, FREWE N
100 pg/mL, ZiiE =99.5%, HErMEYFREEWE 1,
%1% Dr. Ehrenstorfer 23 f] 5 £ B AHZE U ( 1 mg/(6
mL)), EHE waters AH]; ECk. —E B, HC
i, LTRCER. IR, ¥ ke, bigEZGER L
2R A BRA A .

FEALAS: 7890A RIS ML, ¥ THliak
K% (ECD ), 5982-9110 %[ AHAEHCHE &, £
Agilent /A 7] ; BSA124S R K, FEZAHT (1
) A ARAFE; KQ-50DE M ki vkes, Bl
TR A A PR H]

x1 ERSUAEIIENRER

Tab.1 Information on standard substance of SCCPs

Gits o M TRE AR
A CyHsCls 3145 0.56
B CyoHysCls 349.0 0.61
C  CyHyCls 328.5 0.54
D C;HuCly 501.0 0.71
E  Cp,HyCls 3425 0.52
F CiHyCl 377.0 0.56
G C;3HxuCls 356.5 0.50

1.2 SHEHEEEYE

HP-5MS E41% %4 (30 mx0.25 mmx0.25
pum); HERE IR EE R 300 °C f3H T A AR A I 2%
(uECD) B R 320 C; MM 0.5 puL, 4riilt
5200 1, %N 1.0 mL/min; &%~ 35 mL/min,
255 400 mL/min, MRS (RS) WA 30
mL/min, FEIEMHS N 5 mL/min, FEIERFEF L
THERFER . WIHAIRE K 100 C, L 10 C/min JF&
210 C, 148 5 min; LI 2 C/min & 230 C;
PA 5 °C/min J} % 250 C, 48 10 min,

1.3 HmarahiE

HERFRBURES, 2 ¢ (FSEERE 0.1 mg) BT 20 mL
MR, IMARRREE R 12 1 BYIEC BE RN ERTR &
7 10 mL, 50 ‘CHAZEH 10 min, L 10 000 r/min (¥
B 5 min, BUB FWERAWKESE £ 3 mL )5,
e B RER AR AR, AR 1 6 TR
ZTEAIE OB IR GW 6 mL $EATVEME, U EE e,
RAWGE TR, MECHEARAZE 1 mL, 1022 uym %

VUG A LIS BT 3, (AR 35 5017 o
1.4 FRAEMZNEL

S ERFRIC SCCPs & bA PIbnifEdh 10.0 mg
T 10 mL i, HIEC ke n e 5 221,
R E N 1.0 mg/mL (FRHEGRE £ . 7 B HERG RS
HU SCCPs brifEf & oG 7, FHIE QBRI BRI,
- 9ImEeHl 0.1, 0.25, 0.5, 1.0, 2.5, 5.0, 10.0, 50.0,
100.0 pg/mL MIPRMER I . FEIE 1.2 PS4
AT T, DL SCCPs A IV T A e 1T AER AL AR
R E (pg/mL ) AR AR AR dil br i i £k .

2 #HREITR

2.1 EFEEUAFIMERE

ML bE . TN, & H ki . LR .
ECEE/NE (R 10 1) SaHERXT 7 Ffh
SCCPs HIACHGCH, WK 1, mIE 1 /JUFES, B
i, EH . S M ke . LR OFER1ENARGER, Bl
PEPORRME AR R Y SCCPs,  (H AL ] 2
[ R/INATR], 2 SCCPs -H41 4 BRI ig 3 g ARt -k 571
MR A TE C e/ (94.1% ) >TECEE (87.3% ) >N
il ( 86.3% )> "M HE( 78.8% )> LR ZTE( 77.6% ),
HoA IE O ke /P BT 7 A SCCPs A% BRI A R50UR i
U, ZEEURISCRTE 87.1% ~ 98.2% 2 6], IR HR
R O94.1% . WL, SCH IR PR OE O b/ TN AE R
SCCPs # U7
2.2 BIEERIEE

X543 7 DB-5MS, DB-WAX , DB-225, Rtx-5MS,
HP-5MS S5 A [a] i M B 4045 G ik A % 7 F SCCPs 1143
BAUE, RIS R R, HP-SMS B4 @ik i) A
BT ES 7 Ff SCCPs, WETE R AT, RELHXTFR, WK 2,
A, SO SRS I i 4 BT A B HP-5MS,
2.3 EHEFERHEREE

25 5243 BT AN [l A P B T A AE B Oasis MCX ( FHES
F ), Oasis WCX (55PfHESF ), Oasis WAX ( 55FH
F ), Oasis MAX ( BHESF ), Oasis HLB ( E7K-3£Tg ),
SPE-SIL ( KEfE ), SPE-C18 (C18 JtAH ) Xf¥kbfr i
AL R SCCPs B3 ALz, W 3. A 3
ATLVE B, AR 0 AR ZE BORE X SCCPs #7 £)
TEERLER, (HE R LR LS, H
i SPE-SIL (kK ) X} SCCPs 12 B A 3 SR 4 47
S R GE 94.2%, HAE HP-5SMS i it L il A%
Y. L, SCH LI AY AR A U 2 $E SPE-SIL.

2.4 EEFEEGEMERNIEE
R FHVEE | IR . LR CFRANE OB N Ve
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Fig.1 The effect of extraction solvent on recovery rate of SCCPs
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Fig.2 Gas chromatograms of seven kinds of SCCPs in
HP-5MS column
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Fig.3 Effect of solid phase extraction column on the purifica-
tion recovery rate of SCCPs
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Fig.4 Effect of eluent on recovery rate of solid phase extraction
2.5 ZMoESK R

TE 25 SR B 2 A RE S o R I A [ T
WREEIY) SCCPs IRAAREV R , 4% 1.2 T AR S S5
1.3 5 kE S AT AR FEFEAT SCCPs %2 , L SCCPs FrifEi
W VETE R AR AR, BB (pg/mL) A LR,
KRR A BTy R, JF 2wl AR e T AE il
2k, RSS2, e 2 AT, 7 b SCCPs 7£ 0.1 ~
100.0 mg/kg WITERIN, LMXRRI, LR
BIGKT 09997, MKHEAEMELL KT 3 i £ i R
(LOD ), #31 7 #* SCCPs iR 0.01 ~ 0.10 mg/kg.

26 MOKRSHEZRE

TE 25 1 YBREE A0 285 B4 LK 5 rp 20 S0 8 o v
th % 3 FPREWER SCCPs AniEiAw, #EfTinbr
BT, FriSgs S w38 3. 3 3 al 4, hndsE ik

BN 86.4% ~ 102.7%, A X bR 22( RSD )R 1.2% ~
3.7%.
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Tab.2 Linear range and detection limit

SCCPs 25 L PEVEFE /(mgkg ™) [ )51 75 e R A R K B /(mgkg ™)
CioH;-Cls 0.1 ~100 y=463.03x+13.61 0.9998 0.01
C10H6Clg 0.1 ~100 y=364.48x—13.26 0.9997 0.01
Cy1H9Cls 0.5~100 y=416.38x—62.36 0.9999 0.10
Cy1H14Clyg 0.1 ~100 y=240.684x+26.61 0.9997 0.01
Ci2H, Cls 0.5~ 100 y=616.48x+30.33 0.9998 0.10
Ci12H,0Clg 0.1 ~100 y=134.88x+36.86 0.9997 0.01
C13H,5Cls 0.1 ~100 y=182.36x+26.60 0.9998 0.01

%3 EIRESHEZE(1-6)
Tab.3 Recovery rate and precision (n=6)
SCCPs ] mﬁ§{ SRR AL AL AR 1 SRHE R R 2 SRR AR R 3
(mg'kg ") 3% RSD/% 3R /% RSD/% L3R /% RSD/%
0.1 88.3 2.7 86.4 2.6 81.3 2.5
CoH,,Cls 50.0 90.3 2.3 86.6 2.3 101.4 2.7
100.0 89.8 3.4 97.8 3.1 94.3 2.8
0.1 93.4 3.7 93.5 2.3 94.8 2.5
CioH;6Clg 50.0 89.8 2.3 95.7 2.3 91.3 2.4
100.0 94.1 32 95.3 2.6 93.4 1.9
0.5 95.3 3.5 93.5 1.3 91.3 2.1
C11H4Cls 50.0 91.8 2.1 95.3 3.1 98.3 2.4
100.0 95.8 22 86.3 3.7 86.4 1.2
1.0 91.3 2.8 94.7 2.7 90.3 2.3
C11H14Clyp 50.0 89.4 2.7 96.5 1.8 102.7 34
100.0 933 2.0 93.5 2.3 933 1.7
0.5 89.4 3.4 95.0 1.2 93.2 2.8
CraH Cls 50.0 93.8 22 99.5 1.5 96.8 3.1
100.0 88.4 2.6 94.7 2.5 94.2 1.9
0.1 89.4 2.3 89.6 2.3 923 2.1
C,HyClg 50.0 88.7 2.8 96.1 2.1 91.6 1.8
100.0 93.8 1.4 91.6 1.8 943 1.9
0.1 84.3 2.8 95.3 1.7 97.6 23
C13H;Cls 50.0 93.3 2.4 89.7 2.3 86.2 1.6
100.0 94.8 2.4 95.7 1.8 94.8 2.3

2.7 SLBREESAIHE T

REHLEECT B 30 Skl i A e b RE R 52 B
REIRARE i SCH Ir N7 A9 [T AR A5 B € 1k 0k
15 SCCPs Mg . &5H IR, 30 MAFMLEES, 4 7
Kt SCCPs, HoH A & =ik 671.4 mg/kg, X i
SRRV SRR R R S AT SCCPs L4y, Bl
S b WA 1) N In e A I Y o

3 it

H B S A5 2R SCCPs 1y 5y k315,
{HHH T SCCPs Z5M & 2%, FAN S BEFr R AR

FACLLBIAE E , KRB SRR 5 Sk, 6%
WEE BB C“HARIE” JBIR, H SCCPs firbaE s b
% (MCCPs, BEEEKHEN Ciu & Cyp) AR R &
FHIE, Sy tLECIRME, HETCT SCCPs (4G i iE
FEEPHERR. K, L BYWEREN T, X
H R FH N R FNLE O BETR S T IRAE 50 °CTT B AR HUE
REE AR R 7 Bh SCCPs BLAY, Zomk iz [ A
AP AL, ST S I SR A A
Bl SCCPs myAG M Jr ik, HAZ RS 0.01 ~0.10
mg/kg, PR EICER A 86.4% ~ 102.7% ,RSD N 1.2% ~
3.7%, ZIT IRV AR A R TR SCCPs TG Y
PRUIR B A8 PR il B (AT A A 1% o
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