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Pretreat ment of Benzoic Acid Wastewater

Li Zhenyu, Qin Wei, Huang Yan,Zhang Huanjun, Dai Youyuan( Department of Chemical Engineering,
Tsinghua University , Beijing 100084 ,China E- mail : qinw @che meng .tsinghua .edu .cn)

Abstract : The benzoic acid waste water produced from toluene by liquid phase oxidation is one of the difficult wastewater
to treat because of multrcomponent, high CODc, value (20 000 ~100 000 mg/ L) and nonbiodegradability . A pretreat-
ment way of this waste water by extraction based on che mical complexation was carried out, and tributyl phosphate
( TBP) , trialkylamine ( 7301) and trialkyphosphine oxide ( TRPO) were used as complexing agent with »-octanol,
kerosene as cosolvent and diluent respectively. Results showed that benzoic acid was recovery successfully and the
COD;, value of wastewater was reduced to1/6 of the initial value through multistages cross-flow extraction. Back-ex-
traction was quite easy and the solvent could be reused .
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Table 1  Results of simulating cross-flow extraction of waste water by TBP-kerosene
1 2 3 4 5 6 7 8
COD¢/ mg=L"! 23270 15230 12450 10010 7050 6285 5024
10 % TBP
pH 2.03 2.16 2.15 2.26 2.34 2.48 2.64
=31
[H" ]/ mol*L"! 0.564  0.381 0.268 0.185 0.124  0.083  0.056
COD¢/ mg=L"! 23270 10938 7738 5068 4063 3468 2654 2693 2659
30 % TBP
pH 2.03 2.11 2.55 2.82 3.19 3.65 4.30 4.69 5.10
=21
[H )/ mol- L 0.564 0.273 0.136  0.065 0.034 0.018 0.009 0.006 0.005
COD(/ mg=L"! 23270 8430 5273 4180 3140
50 % TBP
pH 2.03 2.50 2.77 3.13 4.32
=21
[H" )/ mol- L 0.564 0.188 0.064 0.022 0.007
COD,/ mg® L~ 23270 8800 4633 4210 3245
100 % TBP
pH 2.03 2.40 2.81 2.35 4.64
=1:1
[H" ]/ mol-L"! 0.564 0.169 0.050 0.015 0.006
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g COD¢/ mg=L"! pH [H" ]/ mol-L"!
TBP 23270 2.03 0.564
HA+ TBP <HA* TBP (1) 1 9219 2 .44 0.302
TBP 2 5998 3.09 0.169
3 4643 3.58 0.089
D 4 4650 4.02 0.044
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Q
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w 1.5 |
&
b e COD¢/ mg=L"! pH [H"]/ molL"'
g Lr d
iy ¢ 23270 2.03 0.564
05 b 1 8042 2.45 0.167
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0 0.2 04 0.6 0.8 1
TBP AR 218 3 2782 3.63 0.009
4 2180 3.95 0.004
a.10 % TBP b.20 % TBP- c.30 % TBP 5 2055 4.09 0.003
d. 40 % TBP- e. 50 % TBP- f. TBP 6 1933 4.56 0.002
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Fig.3 Back-extraction yield vs concentration of base

4 40 % TBP
Table 4 Long term extraction test by 40 % TBP-kerosene
[H" ]/ mole L ! %
1 0.219 100
2 0.219 100
3 0.212 100
4 0.216 100
5 0.217 100
6 0.216 100
7 0.217 100
8 0.213 100
4.
4
(1) TBP .TRPO.7301 R
COD¢
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