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Abstract: The transesterification of dimethyl terephthalate (DMT) with 1,3-propanediol (PDO) was investigated in the
presence of catalyd, titanium (IV) butoxide (TBO), at 175~190 C. The degree of transedterification reaction was
measured by the output of methanol which was distilled from the reactor. The amount of methanol increased asthe reaction
temperature, molar ratio and catalyst concentration increased. The observed overall rate of the transesterification was third
order; first order with respect to DM T, PDO, and the concentration of catalyst, respectively. Using calculated rate congtants,
the activation energy for transesterification was 26.93 kcal/mole. The melting temperature of bis(2-hydroxytrimethyl)
terephthalate (BHTMT) was 85.2 ‘C and hest of fusion 141.3 Jg.

Keywords: dimethyl terephthaate (DMT), 1,3-propanediol (PDO), transesterification, kinetic, bi(2-hydroxytrimethyl)
terephthalate (BHTMT).
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Table 1. Operating Conditions of HPLC for Analyzing the Transe-
serified Products

Column u-Porasil
Detector UV absorbance detector (254 nm)
Eluent Chlorofom /ethanol (96/4 in v/v)
Flow rate 1.0 mL/min
Solvent Chloroform
Temperature 30 C
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Figure 2. Methanol (mL) versus reaction time at various top temperatures
of condenser. Molar ratio (PDO (1.08)/DMT (0.360)) : 3.0 agiteting
speed : 100 rpm catalyst concentration : Ti(OBU)4 5.0<10* mol/ mol of

DMT.
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Figure 1. Schematic diagram of transesterification apparatus. 1) Reactor,

2) Oil bath, 3) Temperature controller, 4) Water bath, 5) Motor, 6) Figure 3. Yield of methanol versus reection time at various agiteting
Ammeter, 7) Pump, 8) Burette, 9) Condenser, 10) Vacuum adaptor, speeds. Catalyst concentration : Ti (OBU)4 5010 mol/mol of DMT molar
11) PDO Tank, 12) Heating mantle. ratio (PDO (1.08)/DMT (0.360)) : 3.0.
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Figure 4. Yield of methanol versus reaction time at two catayst-adding
methods. Catalyst concentration : Ti(OBU)s 5.0x10* mol/mol of DMT,
molar ratio (PDO (1.08)/DMT (0.360)) : 3.0.
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Figure 5. Yield of methanol versus reaction time at various temperatures.

Molar ratio (PDO (1.08)/DMT (0.360)) : 2.1, agitating speed : 100 rpm,
catalyst concentration : Ti(OBU), 5.0%10"* mol/mol of DMT.
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Figure 6. Yield of methanol versus reaction time at various temperatures.
Molar ratio (PDO (0.903)/DMT (0.431) : 3.0, agitating speed : 100 rpm,
catalyst concentration : Ti (OBU)4 5.0<10* mol/mol of DMT.
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Figure 7. Yied of methanol versus reaction time a various molar ratios.
Catalyst concentration : Ti(OBU)s 5.0x10* mol/mol of DMT, agjtating
speed : 100 rpm, temperature: 190 C.
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Figure 8. Yidd of methanol versus reaction time in various catalyst

concentrations. Molar raio (PDO (1.08)/DMT (0.360)) : 3.0, agitating
speed : 100 rpm, reaction temperature: 190 C.
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Figure 9. Yidd of methanol versus reaction time in various therma
stabilizers. Molar ratio (PDO (1.08)/DMT (0.360)) : 3.0, reaction tem-
perature : 190 C, agitating speed : 100 rpm, therma stabilizer : 5.0<
10" g/g of cat.
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Figure 10. Y vaue versus reaction time a various temperatures. Molar
ratio (PDO (0.903)/DMT (0.431)) : 2.1, agitating speed : 100 rpm,
catalyst concentration : Ti(OBU), 5.0<10" mol/mol of DMT
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Figure 11. Y vaue versus resction time at various temperatures. Molar

ratio (PDO (1.08)/DMT (0.360)) : 3.0, agitating speed : 100rpm catalyst,
concentration : Ti(OBU)4 5.0<10* mol/mol of DMT.
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Figure 13. Inkg value versus catalyst concentrations for transesteri-
fication. Molar ratio (PDO (1.08)/DMT (0.360)) : 3.0, agitating speed :
100 rpm, ‘reaction temperature : 190 C.
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