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Pretreat ment and Resource Utilization of Industrial Effluent with Benzoic Acid
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Abstract :Extraction equilibrium of benzoic acid were studied using 20 %, 30 % and 50 % tributyl phosphate ( TBP) in kerosene, 1-
octanol and toluene as the extractants, to investigate the efficient method of recovering benzoic and acetic acid in the industrial effluent
and meeting the require ment of the terminal wastewater treatment. The CODc, value in residual phase and the recovery of benzoic
acid in various extractants were measured. The results showed that the recovery of benzoic acid was closed to 100 % with 50 % TBP/
kerosene system , and depended on the polarity of extractant for pure solvent system . The recovery with 1-octanol was equivalent to
the one with 30 % TBP. The CODg, value in the residual phase depended on the CODc, value from benzoic acid and the solubility of
extractant , which does not depend on the benzoic acid concentration in the residue phase apparently, and shown 50 % TBP =~ 30 %
TBP > 1-octanol > 20 % TBP > toluene . Meanwhile , the profitable diagram of pretreat ment of industrial effluent with benzoic acid was
suggested, i.e . firstly , extract benzoic acid with toluene and return the toluene to the benzoic acid reactor, then, extract acetic acid
with trialkylphosphine oxide and back-extract the acetic acid with CaO or MgO to produce calcium magnesium acetate .
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Table 1  Recovery of benzoic acid from industrial effluent
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Table 3 Back extraction results of TRPO/ kerosene
system ( phase ratio=1:1)
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/ mol* L~ / mL ! %
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0.3184 10 100
b
1 33 % TRPO 0.0562 /L, 0.2513
) ' m ., TRPO/
mol/ L.
2
b
’ :
( 6) . [1] , : (1.
1996, (1) :1 ~3.
ERHE S [2] oo [J1. , 2000,20
HHAM 10 ~
Bk SHBRAER R (8):10~15.
[3] ,
‘ K [I. , 2001 , 22 (5):79 ~82.
TRPO/#E K #H
——> R g [ 4] Leo A, Hansch C, Elkins D. Partition Coefficient and Their Us-
es[ J]. Chemical Review, 1971 , 71(6) :525 ~ 616 .
HHLAH HHLA [51] King C J. Separation Process Based on Reversible Che mical
. Complexation. Handbook of Separation Process Technology
MRS R | IWARE Ca0
BRI AN YK e MgO [ M]. New York: John Wiley & Sons, 1987 . 760 ~774.
[6] , , ,
[J1. , 1991, 10 (1) :30 ~34.

4B CMA [ 7] , , . [J1.
,2000,19(2) : 136 ~141 .
6 [ 81 Wang YD, Li YX, Li Y, et al. Extraction Equilibria of Mono-

Fig .6 Diagram of pretreat ment of industrial carboxylic Acids with Trialkylphosphine Oxide[ J]. J. Chem.
effluent with benzoic acid Eng. Data, 2001 ,46 (4) : 831 ~837.





