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Abstract :

The waste solution, which was discharged from the recovery process of LCD etching solution,

consists of 15 wt% nitric acid and 20 wt% acetic acid. In this study, it was conducted to separate acid
individually from the mixed acid by vacuum evaporation under -760 mmHg gauge and at 40°C. We have
investigated evaporation behavior of acid as a function of temperature. There have been problems that tiny
amount of nitric acid were evaporated simultaneously above 33 C. Thus, efforts were conducted to recover
acetic acid by vacuum evaporation with adding H,O, waste mixed acid and 20 g/ NaOH for a curb on
evaporation of nitric acid. By adding H,O, evaporation of nitric acid was reduced from 7% to 0.78%. However,
it was reduced from 7% to 0.25% by adding mixed acid. In view of the results achieved so far, we may expect
to separate the etching solution individually by controlling vacuum conditions.
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Figure 1. Schematic of the process for the recovery of waste LCD etching solution.



Table 1. Analysis results after the first vacuum evaporation

l(’m Temp. Conc. of vapor (wt%)  Adcd recovery (%)
gauge) (C) CH;COOH HNO; HiPO, CH;COOH HNO;
100 116 119 79.66 8 863

700 110 069 000 81.04 92 100

125 000 000 8073 100 100

100 087 000 79.01 8 100

730 110 000 000 82.49 100 100

125 000  0.00 84.18 100 100
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Table 2. Analysis results after the second vacuum evaporation

Time Conc. of vapor (wt%) Conc. of residue (wt%) % Evaporated

(min.) CH;COOH HNO; CH;COOH HNO; CH;COOH HNO;
0 24.67 17.38
20 28.29 0.00 24.42 18.63 7.68 0.00
40 28.01 0.00 23.73 22.20 24.72 0.00
60 31.71 0.00 21.55 28.28 46.33 0.00
86 32.31 0.23 16.84 39.68 70.82 2.40
107 29.29 6.22 14.41 46.23 79.13 491
130 26.66 8.46 13.07 50.33 82.91 6.61
160 2643 12.59 12.85 5097 83 49 7.00
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Figure 3. The evaporation behavior of mixed acid at
-760mmHg and 40°C.
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