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Abstract — A method for depolymerization of PET by catalyzed glycolysis with an excess ethylene glycol(EG) to
recover bis-hydroxyethyl terephthalate(BHET) was investigated. The product was analyzed by high-performance liquid
chromatography(HPLC). Effects of operation variables such as reaction temperature, reaction time, EG/PET weight ratio
were examined and kinetics of the glycolysis was studied. High temperature increases the rate of depolymerization and
the yield of BHET. But, repolymerization rate was also high at too high temperature and the yield at 250 °C was shown
to be lower than that at 230 °C. First order reaction model was proposed to describe the glycolysis reaction. Activation
energies for the reaction were obtained to be 37.8 kJ/mol above 210 °C and 149.6 kJ/mol below 210 °C, which shows the
glycolysis reaction is a multiple reaction. A maximum yield of BHET of 71% was achieved at a reaction temperature of
230 °C for 6 hr with an EG/PET weight ratio 4.
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Fig. 1. Experimental Apparatus.
1. Reactor
2. Temp controler
3. Spring wire rack

4. Shaker
5. Water bath
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Fig. 4. Effect of EG/PET weight ratio on the yield of BHET.
ofr7] ffell RS2 230 °C, HEAIRE 6113Fe] 231 shellx] EG/
PET Rl 2~87F4] W3IA7]HA qhg-5 Z383iet. Fig. 40l o€

ATl WE AF A3E JeERSITE EGE] Yol
BHETS] +&& S718la, vl 57ElE 294 S718ARE 712
S7¥eHA] ekt ol ﬂ.ﬂ‘ﬂ&} BHET 71| B3] 25t Zlow
HRItt. Chen F[1] SE|FTA 2 WEGol|A #algo] Tidh=
scission T S]] BHETQ} <3 1] ol EAEHA H 1, o]
ul EG %o] &5 BHETS] #-&°] ﬂXlJ_ 3 el o) E2t
F AasH gokal X skl 52 EG/PET HIQl 3%, 2

5%

0 2 4 6 8 10 OJFA 52 AFAZ} 22 AXIsHAl ¥ 4L, S EG/PET H| <]
Time, min A5, Sl e w2 AR 2 |
Fig. 2. LC chromatogram: (A) Standard BHET; (B) Recycled BHET.
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