%1% 522 M B hh %4 i ke I AR Vol. 11 No. 22
2020 411 A Journal of Food Safety and Quality Nov. , 2020

RBREE, & sk, 4B
AT ERAE AT G, A MU RGN AR 5 B A JE st T 3250 =, bt 100094)

A E: BR ARERIRERUOKAR IR R R HE ik, AR KRIRIRIH (polycarbonate, PC)HIRHX
RAT S S J BT 0 Y, BEHUL R A i) PC IR 3R AR I AR, S %) PCBDRH RIS AR 0 X EE 20 BT,
JE X 73 PCHRLA PC HRADRHK B I B S Jot, R F 28 SR T DL AR (3 - o R v DR A 3 2 4y
Bio HRJG1E PCOHIEH P BN & R PC #RARL, Bnibg sy Jrikpm etk L8R JK 288 nm Ab5AMIOL
ERT 0.75, HAMHQIE-BUEAAI A E AL W A SEBRYHN T TYRFEEZL, SRR,
BB A ARG o TR TN R GE AT LLXHB 2 AR R U BIMR 2 20% R0 RE S A THIE . 8038 AU
4 S SN i A 45 G SO E T - T FR FH 0 A ) 7 12 RE A8 S BHUR B R I P A A PR L A A I

K RORBRERUOKAL, FRERL FIE

Study on the identification of adulteration of polycarbonate drinking bottles
with postconsumer recycled plastics
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ABSTRACT: Objective To establish a determination method for polycarbonate drinking water bucket adulterated
with recycled material. Methods The polycarbonate (PC) new material twin screw is repeatedly melted and
extruded to simulate the recycling process of PC for food contact. Through the comparative analysis of the new PC
material and the simulated recycled material, the phenolic substance which were the key components of the PC new
material and the PC recycled material were determined, and the phenolic substance were quickly detected by
ultraviolet-visible spectroscopy and gas chromatography-mass spectrometry. Finally, the new PC material was mixed
with PC recycled materials with different contents to verify the reliability of the established method. Results The
ultraviolet absorption value at 288 nm was greater than 0.75, and the phenolic substances such as monophenol A and
bisphenol A were detected by gas chromatography-mass spectrometry, and the samples with more kinds of small
molecular substances and higher strength were regarded as the samples doped with recycled materials. The analysis
and detection system could judge samples with a proportion of as low as 20% of doped recycled materials.
Conclusion The UV spectrum screening combined with gas chromatography-mass spectrometry confirmed method
established in this paper can realize the rapid and accurate determination of polycarbonate recycled materials.

KEY WORDS: polycarbonate drinking bottles; recycled plastics; identification

EHEWA: AR EAR DB 422 1K1 (Y'S202005)

Fund: Supported by Young Scholars Program of Beijing Academy of Science and Technology (YS202005)

EBIPEE: XU, [, OFol, FEEERERT 1 AR A T SR . E-mail: liuweili@iccas.ac.cn.

*Corresponding author: LIU Wei-Li, Ph.D, Professor, Beijing Center for Physical & Chemical Analysis, Fuhua Building B, 7 Fengxian Middle
Road, Haidian District, Beijing 100094, China. E-mail: liuweili@iccas.ac.cn



8388 i A BRI 2 IR

8%

1 51 &

RfE AT A S A AR W =, BokPLE @ T
FAP, 5ZEER 18.9 L BEKEES (polycarbonate, PC)IX
AT, WILFR T FATH F AL I & AR, KHILL
de, KA T RO LFIR, 2 T ROKAR Y
AR, — SRR R R T WARA, WA, BT
AN/ FH S8 0 P A SR R T SR TR K 45 T ke 4
ABATN RIS . T H RO REORIREE P A B AR )
EH, SEGX e B AN K KA R R E T T
ZH, ISR E R TR

RERBRER ™ i AR AR L B b, e 4L #R
HITEF RSB R L, [FIRF, JRERBRES AR A
AEE SRS A, wekE . B, A TZ, TR
RURRAE 300 "CAEAT iR N HEAT Y, T 2R A R 1 1) [l Wi 7
AEBE LTI R AR T AR, X T
P = IR A BT U )t 2 (i SR AR BR R A L R AR R, DT
S R PR 2 Rl AN 2e Al R RED S

AWFFEELLNG PC RSB AT B B2 0 i Hh A, A
P AL PC BB T A Fe . S %) PC HkH I
TR XS 4B, TR EIX 4 PC HkbAl PC F4E KL PC
E RS2 AR PC KA B A B By 2 Ik, 5
T8 T B 2 0 R T 5 ARSI v R AT OB E R
AMEE- R, FE7E PC R B A F &&= PC
FRAERL, BRUE T @S IR AT EEYE, R PC AR B A 12
PERSTE .

2 MRERE
2.1 S

XS205 43 H7 R F-(Hi - METTLER /A /]); UV-2550 464
AL BT (H A B EA R,
SHR = # IR & AL (5K % ik i 0 38 HLARA R 2 #));

TSE-30 [a] [l XSUEAT-5F AL 5005 7 5 SR 02 4 A BR A 7))

Cryomill ¥ ZBFEEAY (75 Retsch 23 wl); QP2010 plus < AH
- T A (H 4% Shimadzu /A ).

MU (Eiga, FAERLERRARAR), B
WRIRTR BT RN E MK, EE GE 2nl); MBI OKAR Gt
K, REOREREEFAE R U SRR .

2.2 LWHE

22,1 MEHRAGE E8

SCIG W RAE B A H T 120 °C R T8 24 by SR
TR AT 0 RHE SUBFT 57 B UL I Al s, BF LR
Mok B EIHLSL 43508 290, 290, 290, 290, 300, 300,

290, 290, 290, 290 °C; WEATHZH S 150 r/min, HlFF 4L
BT TR, VT 200 E .
222 Bl AN RARBREEAH B &

A3 BIFHARL S AR T A HE ] 90:10., 80:20., 70:30,
60:40., 50:50, 60:40, 30:70, 20:80. 10:90 HHrkIAIF A
BHR G5, IRATEREMT 120 °C F T4 24 h; REHKT
PRI IRE AR BB AT BT AL AR ET B LR
BRIP40 290, 290, 290, 290, 300, 300, 290,
290, 290, 290 °C; $2ATH5HN 150 r/min, 45 HREHT
TR T F L.

223 BN BB E AT

HEBPREL 0.25 ¢ PCARAESL T 25 mL &, AL
20 mL PUZRKNG, ZKVHE S 2 o0 A M, A DU Sk g i
PEAZE 25 mL, EGH5), RIERESL Y 1% P &k
W, I @I PRI, DSk S s, A
S5 FH DU SR IR 2, 364 270 nm F] 350 nm K TE FEN S
FERMICE B, FFiC R A 7E 288 nm Ak AYMEEIA .

224 A48 EE-FEIRA 5AT

IRETRAL L KA BRI Ve fE, A SRk i,
FEH =Rk vE 3 mJET, &H.

FES A R R VRIS SRR/ T 20 H, 1R5.
HEFIFRER 1 g PC FEAL S 25 mL B AEBUE h, A 20 mL
BEW((CET e BlE=1: 1, V1) SR ARG A3 A
X, JHEEE 10 min, JREFREE 70 °C, {REFIFH] 30 min,
FEEBGRH 0.45 pm JEMELINE, WA B T G- Pk
(gas chromatography-mass spectrometry, GC-MS)/#7

XRS5 (B384 : HP-5MS BA1E 4 (30 mx0.25 mm,
0.25 pm)ali Al Y A5 E35H, HFAE TIREE: 300 °C; #A:
B AR 1.0 mL/min(fER); R 40
HEREC G 10: 1); PEREIARRL 1 uL, FHEFREP: 80 °C 4%
5 min, 10 °C/min F+Z 300 °C, {#4F 5 min; ¥ 54ER: 6 min;
FAEFA: PR BFIREE: 230 °C; fBHZIR
300 °C.,

3 LRSS
3.1 REEBEEFTRIARILEE R XA R

3.1.1 T Rk

A PC HURHIEAT RS I st n 1, XEEORHRIN TS
RS AR AT IGIE G AT, R WE 1B 1 RTL
F th, PCAHURHPCo)FIA A% Hh L) PC FABHPC, .PC,
PC3)7E 270~350 nm B K TG I T SEAE B B ASR], BT 1
YOI SE B W m, FEHAE 288 nm AbWEB{EE N
B G, HEW R F PC BAUREIR G A — R A LI A
R SEHRCT BRE RR T, 330 PC A RHE
270~350 nm {1V P A A S 1L



5522

BRLEE, S5 BRI N KR 8 A F AR E T i 5T 8389

WoLH

P
00 L L 04 1 I T

270 280 290 300 310 320 330 340 350
WK /mm

Bl 1Bk B E AT N TS PCFRARH UV-Vis IR
Fig.l1 UV-Vis absorption spectra of new material and PC recycled
material after repeated melt extrusion processing
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Fig.2 Total ion chromatogram (TIC) of virgin PC pellet and
samples subjected to multiple processing cycles
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Fig.3 UV/Vis absorbance spectra of partial PC drinking bottles
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Fig.6 UV/Vis absorbance spectra with different content of recycled
plastic
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Fig.7 Total ion chromatogram of 5 typical PC drinking bottles
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Fig.8 Identification system of adulteration of polycarbonate drinking bottles with postconsumer recycled plastics
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