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ABSTRACT: The work aims to investigate the distribution and regional difference of the semi-volatile contaminants of
recycled PET (rPET). Comprehensive two-dimensional gas chromatography time-of-flight mass spectrometry
(GCxGC-QTOF-MS) was used to tentatively identify the semi-volatile organic compounds (SVOCs) from different re-
gions, after which OPLS-DA was performed to investigate the regional difference, key different compounds and their af-
fecting factors. A total of 90 and 260 semi-volatile organic compounds were tentatively identified in rPET from Guang-
dong region and north region, respectively. In the meantime, 1,1'-[1,2-oxalylbis(oxy)]bisphenyl and nonanal dimethyl
acetal were the most frequently detected semi-volatile organic compounds. Furthermore, OPLS-DA revealed that ZEM

and QéEM accounted for 0.98 and 0.932, proving that significant differences were observed in the semi-volatile organic

compounds of rPET from Guangdong region and north region. Herein, dibutyl phthalate, undecane, 2-hydroxyethyl me-
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thyl terephthalate were the key different compounds. The regional difference of rPET is attributed to the additives, de-

gradation of other plastics, and residuals of fragrances. The semi-volatile organic compounds in rPET differ significant-

ly between regions and regional traceability of rPET can be achieved by combining semi-volatile organic compounds with

chemometrics.

KEY WORDS: recycled polyethylene terephthalate; semi-volatile organic compounds; comprehensive two-dimensional

gas chromatograph-tandem quadrupole-time-of-flight mass spectrometry; orthogonal partial least squares discriminant

analysis; traceability analysis
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Tab.1 Distribution map for collection regions of samples
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Fig.2 Distribution characteristic of high frequently identified semi-volatile organic compound
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H2.14) SRR A LI IRL IR, TR A
R BB FIE . DBP FI¥BRL & L WSS A | Bl G 7E
i A 3 A P BB B P cPET RGN HE DBP A
JRN EEA 2 S {6 rPET e R SRt
HE PET 5REA LG, dEmisk DBP i54%; 1F
WU R, AN TR BAREE &% PVC, fii
PVC 5 PET —[lif AVEVE RS, 4 53 DBP 1544
PET. GB 9685—2016 { B/ &2 EErME &%
fdobA sk K i ot R S I A F AR E ) X DBP 47 RLAE
HERE TR E (SML) 2 0.3 mg/kg, KX HZ
SRR BRI DG o BE AN, FLAR R R R 2R I
B Xt — R — 2 —BERE ( VIP B R 4.52 ) FL( 2-
PR O HL N K W RER( VIP {E A 4.17 )R REJE PET
FIREfE =8, AR iR — (2-2%c) FR (VIP
E>M 3.02) J& PET il b B bl A 98 0] . X2k
Wy E RS SRR, PET BT 0 i B A F i 5 14
ST ) FH S 1) 25 S R M S 2 S A R O &R A X
WH PET BB RIEAE =4 (R, W) SHG¥EF]
FHEE AT, MR B ALY PET A4 5 A =
W2 ARk, R, PET M@= # . 9 PET #4
JoT T Y UG S 500 (4 B TR H S 25 58N [R] DX 8
YRR A WL 25 57 AR R TR TR B o BR T LR g 4B 2K
K, Bl 2E 5 oTEk R B R R s, an 1
—gt (VIP{E K 5.10). 1,2- A2 (VIP{E K
3.62) Fl 1,3,3-=HAIET H (VIP fHH 2.26) %,
BARBEIEI YY) VIP AE R, S HORE 3z, #A
SRy AN AT B AR A B A, R A R b ks
FYFRZE NS H5HE PET 1Y 22 50 A AR R VIP
B0 2.79 ). IMERENE: (VIP (KR 1.72) FIHLE R 264
( VIP H>4 1.69 ) ZEW 5] LA FHIWT ) - Ha X Aty
X rPET (W25 5%, Horr, Aot e SRRk R v 1R 7 1
JEREZ — | SR 2 SR T 75 A S50k — 10| iR
F 264 Bl T 00 B8AE 28 ¥R SR R R T GB
9685—2016 WLHLE T HU%E 264 ) SML (3 mg/kg),
DA I 75 2 o HL A B KU 14T T IR A PEA . i
SOVCs J& T PET Wiy B4, /& PET 3k I N
FI5% BR AR =4, 45 FAE s IR A By
AT LA BX A AR X 38k R 9 tPET

ST PTG A TR 5 X N A e R A
fEfeE , RA Cramer 454 IH S SRB X 1 X 25 53 51
BREEE R IR AT PR Y, Cramer RS ARYE
U B W55 F 25 S ) 25 KN B 0 1 3 26
Cramer 289 it BLAT ] B0 2540 , nl A3 ROk T o
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