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Tab.1 Effects of different catalysts on alcoholysis reaction of PET
Be i fie AL PET Bfg% /%  DBTPULER /% EG % /%
1 — 0 0 0
2 FeCly 89.4 85.7 86. 4
3 Fe(CH3;CO0); 93.0 91.6 92.3
4 Ti(CH;CH,CH,CH>0) 4 93.4 89.7 89.9
5 H, SO, 70.3 67.3 67.2
6 [HO;S-(CH3)3-mimJCl 41.9 39.2 39.6
7 [HO;S-(CH3)3-mim]Cl-FeCl; (x=0. 67) 100. 0 97.5 98.2
8 [HO;S-(CH3)5-mim JCl-ZnCl, (x=10. 67) 97.6 95.6 96.0
9 [HO;S-(CH3)3-mimCl-FeCl, (=0. 67) 93.2 91.8 92.1
10 [HO;S-(CH2) 3-mimJCI-CuCl; (x=0. 67) 90. 2 88.0 89. 6
11 [Cymim]CIl-FeCl; (x=0. 67) 40. 3 36.4 36.6
12 [HO;S-(CH3)3-NEt; JCI-ZnCl; (x=0. 67) 100. 95.3 95, 7012

0
R %A PET 10,0 g 45 2.0 g . IE T 11. 6 g, KA IE] 8 h, 2 iz I E 210 °C.
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Tab. 2 Effects of reaction conditions on alcoholysis

reaction of PET

i S 'E; ;E?EH; PET B#f# DBTP Yt EG &
W/ C i e e /% /% B/ %

1 190 2.0 11.6 88.7 86. 2 87.0
2 200 2.0 11.6 94.5 92.6 93.4
3 210 2.0 11.6  100.0 97.5 98.2
4 220 2.0 11.6  100.0 95.1 93.2
5 210 1.5 11.6 96. 2 95.0 96. 1
6 210 2.5 11.6  100.0 97.8 95.4
7 210 2.0 13.5  100.0 97.9 98.0
8 210 2.0 9.7 93.2 91.0 91.6

R4 PET 10, 0 g, W A 8 b #4657 [ HO; S-
(CH3)5-mim]Cl-FeCls (z=0. 67).
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Fig. 1 Effect of reaction time on the conversion of PET
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Tab.3 Reusability of [HO;S-(CH,);-mim]Cl-FeCl,
(x = 0.67)
Gl [ RIALS PET EEft DBTP Ut
wE mick/y ok w sy ORI
1 98.2 100 97.5 98. 2
2 98.7 100 96. 8 98.1
3 95.8 100 97.2 98.3
4 97. 4 100 97.0 97.8
5 98.6 100 96. 6 98.0
6 99.0 100 97.3 98.5
7 97.8 100 96.9 97.9
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B0 IE] 8 b, BN TR EE 210 °C.
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Fig. 2 FT-IR spectrum of raw PET and the residual PET
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Study of preparation of dibutyl terephthalate
by alcoholysis of waste PET catalyzed by diacid ionic liquid

LI Haiyan', LIU Shiwei""*, YU Shitao'

( 1. College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China;
2.Key Laboratory of Biomass Energy and Materials of Jiangsu Province, Nanjing 210042, China )

Abstract: The synthesis of high value plasticizer dibutyl terephthalate (DBTP) with terephthalic acid
by direct esterification method has some drawbacks, such as high raw material price, large emission of
three industrial wastes, large amount and difficulty in separate and no reusable of catalyst. In order to
solve such problems, a new type of environment-friendly and reusable catalyst, named Bronsted-Lewis
diacid ionic liquid (IL), is proposed to produce DBTP. It is found that diacid IL 1-(3-sulfonic)-propyl-
3-methylimidazolium chloroironinate [ HO; S-(CH,);-mim JCl-FeCl; (molar fraction x of FeCl; is 0. 67)
is an efficient catalyst for alcoholysis of low-cost waste polyethylene terephthalate (PET), and the
optimum reaction conditions are obtained as follows: n (PET repeat units) : n(n-butanol) =1 : 3,
m(PET) : m(catalyst) =5 : 1, reaction temperature 210 ‘C and reaction time 8 h. Under the above
reaction conditions, the conversion of PET reaches 100% , and the yields of DBTP and ethylene glycol
(EG) are 97.5% and 98. 2%, respectively. Additionally, compared with traditional catalysts, the IL
catalyst has best performance, and the proposed catalyst separated from the product can be reused for
seven times without obvious decrease in its catalytic performance. The mechanism of PET chains
scission is proved to be a combination of chain end and random chain scission by Fourier transform-

infrared spectroscopy (FT-IR) analysis.

Key words: diacid ionic liquid; catalysis; alcoholysis; polyethylene terephthalate (PET)



