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At Z2dAS viAslA pxylenes F4kalardel] o8] REvE B8 AkslA]#A terephthalic acid(TPA A3k
& A¥4oz HEsY. 34 A EE 535 pxylene] AskEs) TPAS] AelAdo) vx)= W%, 49, 3
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Abstract — The possibility of manufacturing the terephthalic acid(TPA) by partial oxidation of p-xylene without a catalyst in

subcritical and supercritical water medium was investigated experimentally. The effects of reacii@nssuth as reaction

temperature, pressure and hydrogen peroxide feed ratio on the conversion of p-xylene and the selectivity of TPA produced
were investigated in batch reactor and new oxidation reaction pathway of p-xylene was proposed. Conversion of p-xylene was
about 89.0% in subcritical condition and increased with the temperature increasing, over 99.0% in supercritical condition after
20 minutes from the start of reaction. The selectivity of TPA in subcritical conditions was higher than in supercritical condi-
tions and the maximum value was 29.0% at @220 bar, 50% kD, feed ratio. The pressure effect on TPA selectivity was

higher at subcritical water condition than that at the supercritical condition.
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Fig. 2. Typical HPLC chromatogram of p-xylene partial oxidation products in sub- and supercritical water.
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Fig. 5. P-xylene conversion vs. reaction time in 220 bar, 50%.,8, feed

ratio.

Table 2. Experimental measurements of kinetic constants for p-xylene

decomposition
TemperaturéC) Reaction time(min)  k(mift)  Correlation coeff.(r)
240 20 0.108+0.015 0.997
270 20 0.131+0.021 0.996
300 20 0.139+0.043 0.984
350 20 0.238+0.051 0.993
374 15 0.319+0.059 0.994
400 14 0.330+0.080 0.990

Fig. 3. Distribution of products in 300°C, 220 bar, 50% HO, feed ratio.
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Fig. 4. Reaction pathway of p-xylene partial oxidation in sub- and super

critical water.
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Table 3. Experimental results of p-xylene oxidation with sub- and supercritical water

Temp.  Press. pxylene H,0, Products selectivity(%)
(°C) (bar)  Conv.(%) (%) p-TAH p-TA 4-CBA TPA Tol BDH BA co, Others
240 220 6.072 0 89.02 3.042 nd n.d 0.945 n.d n.d n.d 6.993
240 220 52.36 30 42.48 19.41 11.42 9.572 6.426 0.241 0.847 0.221 9.383
240 220 83.01 50 15.05 14.42 6.829 26.86 2453 0.032 0.684 0.526 11.07
240 220 94.89 100 0.618 1.725 1.680 15.42 4.092 0.225 10.65 36.76 28.84
240 250 78.65 50 16.99 7.275 5.765 19.47 15.72 0.048 0.249 0.722 33.76
240 300 75.98 50 31.43 26.75 0.523 11.28 7.523 0.106 9.767 1.326 11.29
270 220 84.34 50 13.03 5.313 7.739 22.86 22.13 0.077 3.983 0.985 23.88
270 220 95.23 100 0.338 11.45 8.329 1273 14.13 0.211 10.31 24.36 18.15
300 220 8.326 0 93.65 2.160 nd n.d 0.487 n.d n.d n.d 3.703
300 220 65.65 30 47.28 15.79 6.604 6.392 6.097 0.445 0.721 0.892 15.78
300 220 85.90 50 1.969 5.145 5.952 29.01 21.99 0.207 23.50 2.314 9.913
300 220 91.74 80 1.987 7.508 7.956 20.15 25.81 0.522 12.17 8.542 15.36
300 220 94.36 100 1.252 1.326 6.661 18.38 11.23 0.596 38.31 17.56 4685
300 250 82.16 50 2.304 1.375 2.836 2751 27.32 0.183 30.18 1.614 6.678
300 300 82.21 50 2.587 2.332 3.680 1873 29.21 0.224 36.55 1.871 4816
350 220 73.11 30 7.471 1.255 0.941 2.144 40.35 7.898 26.35 4.331 9.260
350 220 89.02 50 6.384 7.953 3.362 13.85 27.36 0.624 26.99 6.651 6.826
374 220 12.89 0 82.22 1.190 nd n.d 7.583 0.950 n.d 0.012 8.045
374 220 86.24 30 2.611 34.04 1.784 1.631 15.35 3.277 11.48 7.841 21.98
374 220 95.21 50 12.19 16.49 1.593 5.088 37.52 7.815 15.53 2.986 0.788
374 220 99.41 100 0.457 3.147 0.019 0.485 n.d 0.052 5.342 90.13 0.365
374 250 93.74 50 14.64 11.91 1.553 3.639 33.79 10.44 19.47 3.126 1.432
374 300 91.21 50 12.36 16.36 1.314 3.885 34.82 8.464 19.01 3.110 0.677
400 220 14.21 0 74.65 3112 0.011 n.d 15.32 1.963 0.562 0.022 4.365
400 220 88.03 30 4.184 40.64 4236 3.590 5.884 2.503 22.66 1152 4783
400 220 98.97 50 4.419 27.64 4301 2.188 1.943 3.005 40.25 13.21 3.044
400 220 99.75 100 1.508 nd 0.030 0.033 1.813 0.455 1.034 94.47 0.658
400 250 97.48 50 3.884 27.06 4740 2.074 1.207 2.779 35.09 12.98 10.19
400 300 97.13 50 2.422 2153 2.689 1.166 2.105 0.197 36.84 16.54 16.51

*n.d: not detected
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