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A study on the preparation of carbon fiber-loaded zinc oxide catalysts

and their performance in depolymerization of waste polyester
ZHAN Bin'? ,DUAN Zhangyang',LIU Yao' ,YAO Yuyuan'*
(1. National Engineering Lab for Textile Fiber Materials and Processing Technology, Zhejiang Sci-
Tech University, Hangzhou 310018, China; 2. Zhejiang Provincial Innovation Center of
Advanced Textile Technology, Shaoxing 312000, China)

Abstract: To address the challenges of low depolymerization efficiency and difficult catalyst recovery
in the ethylene glycol glycolysis of waste polyester, the chemically stable carbon fibers (CFs) as a support
were modified by depositing polydopamine (PDA), and zinc oxide (ZnO) was subsequently loaded onto
the PDA-modified CFs via a chemical method, obtaining the catalyst of carbon fiber-loaded ZnO (ZnO®@
CFs-PDA). The structure of ZnO@CFs-PDA was characterized by scanning electron microscope (SEM),
transmission electron microscope ( TEM), X-ray photoelectron spectroscopy (XPS), etc., and the
performance for depolymerizing waste polyester (PET) was evaluated. The results showed that zinc oxide
particles were successfully loaded onto the carbon fibers. Under the optimal alcoholysis conditions, the
polyethylene terephthalate (PET) conversion reached 100%, and the bis-2-hydroxyethyl terephthalate
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(BHET) yield was 72. 6%. After five reuse cycles, the PET conversion and BHET yield still maintained
85.5% and 52. 1%, respectively. The ZnO@CFs-PDA catalyst demonstrated exceptional depolymerization
efficiency and recyclability, offering a promising approach for efficient recycling of waste polyester and the

development of eco-friendly catalysts.

Key words: waste polyester; ethylene glycol glycolysis; PDA-modified CFs; ZnO; bis-2-hydroxyethyl

terephthalate
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TFHERHLEE 0 3 b () & 06, 0=5. 0 X} T
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A3 DSC #HZR LI 9 (o) o ih £k i s Bt P 0 76 113
C H PR Rl A, X 4B Y BHET 44 55 (110 °C)
HALFENT  TGA thZR UL 9(d) , [T 2R /R B =
WYIHE 215 °CHN 385 CR I /w281 2 Ik ik 25 1Y ot it
PR EE X 5 2 mir i 19 46 BHET HA7 1 [ f9 34
PEfE  SE R — R A E ) L BHET,

7 AEREPET HXMERBREHZMRA

B8 AEME PET WZ BB RERE
2.6 REHEHSSH

ZnO@CFs-PDA k% 5 PET & —BEREf# I
N WAL AN & 10 Fr7m . 4 s B 7 & s
fifp SR A 2R R & HE R AR Y, Z®t E I PET i
AR T2 5 32 B L T RER SRR G

LU F LI A 7E £ — B WA AR &
EBEEAEH, —NH, W@ &S EG MRER
RAMEAEN,HIF EG 4N O—H #EAHE ,
AR TAY 2, ZnO 5 —NH, f£ PET 2 — B
P fife SN v 2 #  TRREA AR T EG o i1 5 56 B R
PET 43F 3455 b (R ELS DL FT 0k , 3% 1% BB (14 ik
S, PERIARARESE LRI RG T L PET %
PRI 5 298 1 BHET,

3 & i

=A

ARSI I GO 3R 2 W i i P 47 4 PR by
LB AR B A5 AR A A AL R ZnO @ CFs-
PDA, SR £ “ BBt i 0] I 5 SR Wi 2E 47 A 27 3k [l
W, AL T R 25, ST IR S SRR Y e S A
YRAN TG T2 P AR AN B eI B i L R
PRSI BR A A e (o AR SR B T Al AT RO 58, R
ZEenr .

a) BREFAEAE IR IR 2 L e Jm i 2h B 3 1 %Ak
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B 10 ZnO@CFs-PDA &L #13E &

BEURL , S SE R A LB 2 () 23 R FE DM RIAE FE 42 %t
1% 77 R TR A B A 55 %, IRl IE ZnO@CFs-PDA B fiifk
LT CFs-PDA . ZnO@CFs 1 ZnO,

b) ZnO@CFs-PDA k7] i e A3 5 g 454 R
SR EE 200 °C A E] 90 min AL S PET
Ff L 5% EG 5 PET it 17, 7EiZ &4 F
PET #4bF K 100% , 7258 K 72. 6%,

o) ZnO@CFs-PDA b5 248 5 W ARG ¥4

J5 . PET #:4b %M BHET 7= AN 5 55 7F 85. 5% 1l
52. 1%, HA B RIIE M FHPERE .
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