(N #38% H 1
© 108 - PACKAGING ENGINEERING 20174 1 H

REmESERERMH TR ERZHNMRL

KA
(R R B8, B§FE 637100 )

HWE: B ARV CE, W, ECk., AR, WAk A XA, 54 F LS BHIEFER, 24
FRRAAEGERA ERETE, FRBE, FRANAETFERLIY, FEZLHTAMNLSBH P F I
Mg, Fik RARFEBARANHERIITER, RAMEEIHT 4 BHAR B PFTEDOELSE, &
R BB R E RGBSR @R, KI 4 FrEn FERUG 6B R @O RAR L
AT EMN, ECk, ARSEHEA@O YA AR, RIFHBER@EKRLY, S5 EEN T
AR AR S @ AR R TR AT AR AR e 6 IS R AT, MR RAEFERAN A ETIR; £ A ETKRFEREBA
Hlomagid e, MAEREAS, FRERNFTEDETLER, L BEXDS0CE, ¥@ABEAL,
R HFEEFUEE RS0 C; AREXREBET, ECLHWGRAERRS A 20 mL; RENMNT B3¢
FEMGLSE, BFHAFLSBHPRAE T EOFT LY, L BHT ¥9RE 5 HE 0.0016%~0.11%Z
B, HTRRARE, FTEHEAR, &8 A 20 mL W ETKEAE 50 CTFFER 20 min, EFERLAERLZ;
AAREEMNTHFERL T 4R ISR PEHRAE—TBHTLED,

KR AARA; FR;, AME#E; T4EY

B ES: TB484.3; TS206.4  XHEtRIRA: A  XEHS: 1001-3563(2017)01-0108-06

Optimization of Extraction Conditions of Pollutants in Food Composite Plastic
Packaging Materials
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ABSTRACT: The work aims to extract four kinds of composite plastics with ethanol, methanol, n-hexane, acetone and
tetrahydrofuran as solvents, to obtain the best extraction process, including the extraction solvent, extraction time, extrac-
tion temperature and dosage of extraction solvent through analysis, and to detect the content of pollutants in composite
plastics. The samples were extracted with ultrasonic technology, and the content of pollutants in four kinds of plastic
products was analyzed with gas chromatography. The surface morphology of the plastic products before and after ultra-
sonic extraction was observed by scanning electron microscope. The surface morphology of the plastic was changed after
being extracted with 4 kinds of solvents. But the effect of n-hexane and acetone on the plastic surface was obvious, and
they both led to a swelling and whitish plastic surface. The peak area of the standard sample was measured in combination
with gas chromatography and the results showed that: the solubility of standard samples was the best when the solvent
was n-hexane, so the best extraction solvent was n-hexane. In the process of extracting plastic products with n-hexane, as
the temperature rose, the content of the extracted pollutants was increased. But when the temperature reached 50 °C, the
increase was not obvious, so the optimum extraction temperature was 50 °C. Under the optimum extraction temperature,
the best extraction amount of n-hexane was 20 mL. Finally, the content of pollutants in plastic products was measured. It
was concluded that a certain amount of pollutants existed in four kinds of composite plastics. The content range of BHT
was 0.0016%~0.11%, higher than the national standard, and the pollutants exceeded the standard. The efficiency will be
the highest when the extraction lasts for 20 min with 20 mL n-hexane at 50 °C. The data measured with gas chromato-
graphic show that a certain amount of pollutants exist in all the four kinds of composite plastics.
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SEUSHRE TR B A BAE SRR VR IR 5 h,
HoRK S, B4 288K . Z BT Ja R4S
LI 100 CHEEE 2 hy HUCK 4 Fh2 A SRHRE B 2518

I, I S BEEYE , B9 A 0.5 mmx0.5 mm AYRE A,
AE T BBt A7, B ARE O, &1 Jokm
FRENTE 500 CHE b ybe 8 h, THRIRAE, BAfRIC
TR R A 2 TR A
1.4 tREBBKNRE

WERfHH MBP, BP, BHA, BHT 4% 0.1 g, DBP
BBP, DEHA, DEHP, DEA 43| # 4 95.6,89.7,107.9,
101.4, 99.2 uL,F 100 mL A BT, FHIEC ke
FERME N 1 g/L MRER S, &1 4 CHIUKF
HORAE o KR ERE RS IRBE R 1, 2, 4, 5, 10,
20, 30 pg/mL MRS BEAR R WL, RT3 24T
HEbRAE M e, LA ff
1.5 BRERFZX

B, FREL0.5 g YRMESY B T 50 mL (W EIEHEIEIH
H, A 20 mL BV (B, R, IECE . TR,
DUSUWERR ) Y57, MR AEE 20 min, AEEUEE A 50 °C,
DAL SRR O, FEHEERA 20 mL ZF
W, FE S0 C NHEAAEE 20 min, EiMRERE 3K,
FRETEVE 3 WK, AIFRRBOR. R, FERRBOR I NJCK
TEREN 2 g, FET 4 CHUGETIRAE 8 ha, sl
HET 100 mL A Y. fe)n, FASWYEZE 10 mL,
R Z 2 mL, e AR E 28 28 10 mLo 1 0.45 um
BHURFLIENE, HERE,
1.6 SHE@EIEEE

FEl: WILGTEE 70 °C, LA 40 “C/min JFZ 150 °C,
25410 *C/min TF2 200 °C, FHLA 8 °C/min F1 %250 °C,
5 LA 10 “C/min T2 280 °C, 445 10 min, #HRE IR
9250 C, HHERFACHAIERE, RSN 1 L, 2
FHREE N 280 C, SN Ny(10 mL/min); S H, N
30 mL/min, %534 300 mL/min.
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FACRAE 5 1, 2, 4, 5, 10, 20, 30 pg/mL A5
WEV RIEAT SR, A5 45V B TR AR BB o S A
s L, SR A5 43 1o RRURI VR 5 (R 2 MR BB Hh 207
B, ARAE 3 A AN R AR HBR (LOD): HU 1
pg/mL BIFRAERE , #EFE 1 pL, 3% (1) HERES
B, A5 3045 4153 0 e AR H BR U1

CL=3NyxC/(H*V) (1)

X G WEARKEMIR (pg/mL); C RMFrAERR
BT E (pg/mL ); Ny A AW IS (mm); H
FFRUER TR (mm); VONEEREIARR (ul ).
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Fig.3 Comparison of DEA, BHT, and BHA peak area at a concentration of 1g/L of standard mixture solvent
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Tab.2 The extraction results of n-hexane at different temperature

4 IR il PR DN B 9 5 g

HRE /9 =]
RE/C &S DEA BHT BHA BP MBP DBP BBP DEHA DEHP
A ND ND 57.08 ND ND ND 917.3 343.2 592.0
B 5.93 ND ND ND ND ND ND 201.6 166.2
30 C ND ND 10.44 23.1 111.1 ND 124.31 225.0 ND
D ND ND ND ND ND ND 161.08 187.5 650.3
A ND ND 27.68 ND ND ND 917.3 246.5 647.7
40 B 6.01 ND ND 33.6 99.3 14.3 105.0.7 15.0 166.2
C ND ND 10.44 23.1 111.1 ND 319.5 ND ND
D ND ND ND ND ND ND 912.1 187.5 301.3
A ND ND 3453 ND ND ND 917.3 3343.2 592.0
B 551.7 486.2 3235 512.2 2993.8 668.5 1748.9 1482.7 2339.6
30 C ND 55.1 356.2 16.1 111.1 74.7 929.1 393.0 342.5
D ND ND ND ND ND ND 912.1 187.5 582.3
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Fig.4 Comparison peak area at a concentration of 300 pg/mL of standard mixture solvent
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Tab.3 Comparison of extraction content with different

amounts of n-hexane ug
Hi/mL DEA BHT BHA BP
10 0.0622  0.0714  0.0797  0.0671
15 0.0738  0.0868  0.0109  0.0800
20 0.0853  0.0969  0.0111  0.0888
30 0.0837  0.0916  0.0108  0.0861
35 0.0875  0.0987  0.0180  0.0885
*4 HERBEBEESH(n=12)

Tab.4 Precision of the method (n=12)

JOARMEE 10 pg/mL JNARIEEE 100 pg/mL

) Ve AUIE  RSD/%  WEHEIFIAME RSD/%
DEA 42.82 3.58 378.67 3.12
BHT 85.49 3.64 763.90 3.39
BHA 79.24 3.99 720.18 3.92
BP 79.02 3.80 725.92 3.65
MBP 78.82 4.14 718.18 3.90
DBP 63.43 4.68 511.22 3.60
BBP 27.65 4.71 218.07 3.80
DEHA 120.33 4.86 1114.64 3.76
DEHP 73.56 4.61 624.82 4.50
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