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Figure 1 PET glycolysis mechanism (color online).
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Figure 3 (a) Conversion and yield of PET glycolysis catalyzed by different acetylacetone metal salts. The effects of reaction conditions on PET
glycolysis are as follows: (b) reaction temperature; (c) reaction time; (d) amount of catalyst; (e) amount of ethylene glycol (color online).
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Figure 4 (a) 'H NMR patterns of Zn(acac),, EG and Zn(acac),/EG; (b~d) the 'H NMR patterns of different shift (color online).
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Figure 6 Free energy diagram of PET depolymerization catalyzed by Zn(acac), (color online).
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H11.8 keal/mol, Ut BB S B 0] DAPRIS & A2, BHET#7
HMN LR, IR0 keal/mol (KIS6), iHH
BHET/A il i B 425 25 B A0 13 2R A BHET HL 44k
A = T A e AR B AR A ¥ A BRBC A0S, T e I T A
4.7 keal/mol, 15t WIBHET A3 i Fit /A <2 e 15 2R L. 45
ERrT, fEAFIREED R R E 4Rl (Zn-
(acac),). KRMLHIHREDIRZC-ORMIA, KINAELRA
25.5 keal/mol. PET [ i £ 42 #£Zn-OCH,CH,OH ) ¥/}

YRR AW, %R HLEEA [F - A SOk
SO 3R BB A G SRR B, BB

W #Zn(acac), b, SRJGPETHI 2 W5 & A BEAR I M,
H R Vi g 22 E1440.8  keal/mol, HHAER T2 =
P TC A () HR B, 6T PET 1) R P g ke 21 S B M R VE
HABBE AR ERACIDFTTH .45 L WL IEIS7, S8. &M E
Zn(acac), Pr R AL PE TR AR () B 0 8% 45 6.

i bRTIA, PETHELEEMREEEMER b=
P C R B A AR F R AT, AFETAR G 0 i
fARMLER 2 R LN LR 485 (1) 2B
P A 2, I R AR BCARAS M, P2 AR AR AL TE ) P4 (Zn-
(acac)(OCH,CH,OH)); (2) PET:f id $i 3t & fic for 314 v
OB RIS, B Ja RIS 1A S OB N\ %2 Zn-OCH,-
CH,OH%#, JERELAEY6; (3) PETHE I st i AL
%4, BHET H1Zn (acac) & 438 JFUH B B A P2 B &40
7, FEINPBECH [BHET],; (4) Bl &WTMEG K 4 i iAAE
SIS R FEAE, TR RER I BHET B4,

4 g

A SCH)F Zn(acac), 55 Z BN ER & @ Eh ik 2 — 1%
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EERE IR AL IR SR PE T L EE

BEMEPET, 2R N2 TRE . SR &Rl
2. SIS 4E R E A, Zn(acac), [EPETHI £ " MERE R Fh 38
AR S B R YRR ALK = 28 fE175°C R, M
Zn(acac), (5 wt%). 1,2-2 " F#(8.0 g)FIPET (2.0 g)itt
1730 min (KB, BHET )™ #8k 215 K (88.1%). Hh4h,
X R BLF) 153 AT TEAE, 45538, PETINEEM R

#hFERA R

AR SCHARNFEAA R L P 45 fi chemen.scichina.com. #hFE AR E SR S AR EOE, 1E# 0 2R EM N A7

A — RN, iELAEN95.05 kI/mol.  SEIG £ LR
DFTiFHE M, W APETA T4% 5 1 M2 i 1
I 2 —BERIE RI LS, FEAE R i 72 v i o OB/
F. 3K B R0 AT LA K 3 5 Zn(acac), AL TG
PR AHE 5T AT 9 i 43 R SR e gk S FE At B 2 4 S
LR HEA A 25,
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Abstract: Glycolysis of polyethylene terephthalate (PET) is an important method to depolymerize PET into bis

(hydroxyethyl terephthalate) (BHET), which is of great significance to deal with the problem of recycling waste PET. In

order to solve the problems of high temperature, long reaction time and low monomer yield in traditional glycolysis of

PET, a new method of efficient depolymerization of waste PET to BHET monomer catalyzed by zinc acetylacetonate

was developed. Experimentally, the reaction occurs quickly (30 min) under mild conditions (175°C and atmospheric

pressure) with excellent performance (degradation rate of 100% and BHET monomer yield of 88.1%) as compared with

the metal salts and ionic liquids catalyzed reactions. Kinetic studies showed that the catalytic degradation of PET by

Zn(acac), is in accordance with the shrinking-core model. Infrared spectrum and DFT calculations demonstrated that the

active species of the catalytic reaction is Zn(acac)(OCH,CH,0OH), which was produced through the ligand exchange

between Zn(acac), and EG. Glycolysis of PET mediated by Zn(acac)(OCH,CH,OH) takes place through the cooperative

functions of Zn>" and deprotonated ethylene glycol ligand.

Keywords: zinc acetylacetonate, waste PET, synergistic catalysis, BHET
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