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Abstract — To identify the hydrolysis characteristics of PET the decomposition rate and yield for conversion from PET into
products were compared by varying reaction temperature, pressure and time in the range of the subcritical and supercritical
water. Experiments were conducted by the batch bomb reactors using the molten salt bath with temperature ranging 300 to
400°C and pressure ranging 15 to 40 MPa and reaction time ranging 1 to 30 min, and then the product distribution by the reac-
tion variables was investigated. The main product of reaction was its monomer, terephthalic acid(TR#¢. dasgdous prod-
ucts were formed in these reactions. Decompositions of PET and yields of TPA were increased with increasing pressure and
reaction time at each temperature. Maximum yields of hydrolysis products and PET decomposition at pressure of 30 MPa were
85.33% and 83.55% at 30C in the subcritical region and 94.45% and 95.45% aP@5@ith 30 min of reaction time in the
near-critical region which 98.25% and 98.24% at 4D0Owith 8 min of reaction time in the supercritical region respectively.
Therefore PET could be successfully decomposed at a very short reactiamdienesupercritical water coitidn. The PET
hydrolysis reaction was reversible second order and the activation energy was 144kJ/mol under 30 MP2Cand 350
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Fig. 1. Batch experimental apparatus.
1. Reactor
2. Molten salt bath
3. Water bath

4. T, P indicator
5. Shaker
6. Mover
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Fig. 2. Schematic diagram of product separation and analysis.
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Table 1. Gas phase products for hydrolysis of PET

Component Mole(%) Volume(ml)
CcO 45.21 2.10226
Co, 6.64 0.31015
CH, 17.51 0.81421
CH, 17.16 0.79794
C,Hg 2.2 0.10230
CsHg 9.5 0.44175
C;Hg 1.75 0.08137
Total 100% 4.65ml

TPA standard

400 °C, 30 MPa, 30 min

Intensity

T T T T

1000 1500 2000 2500 3000 3500 4000
Wave number (cm‘1)
Fig. 3. FT-IR spectrums of solid phase product and standard of TPA
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Table 2. Kinetic parameters for hydrolysis of PET
300°C 330°C 350°C 370°C
Hydrolysis rate constant 0.0147 0.043 0.175 0.434
Polycondensation rate constant 0.000828 0.00168 0.05775 0.4498
Equilibrium constant 17.763 10.442 1.894 0.966
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(400°C, 30 MPa).
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Fig. 8. Arrhenius plot of decomposition rate constant of PET.
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. hydrolysis rate constant [gPET/gmainin]
: polycondensation rate constant [gPET/gmuoiin]

Cret : concentration of PET [gmol/gPET]
CreTo : concentration of PET at reaction time zero [gmol/gPET]
Crpn . concentration of TPA [gmol/gPET]
Creao : concentration of TPA at reaction time zero [gmol/gPET]
Ceo : concentration of EG [gmol/gPET]
Cuwater : concentration of water [gmol/gPET]
E . hydrolysis reaction extent [-]
K : equilibrium constant [-]
Ea : activation energy [kJ/mol]
R : ideal gas constant [J/gmoK]
T : temperature [K]
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