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Abstract: Folic acid wastewater was concentrated and separated through distillation, and then the
process parameters were optimized, the wastewater quality before and after distillation were compared, the
effects of pH, temperature and pressure on the quality of the condensate were investigated, and the
operational cost was analyzed. After distilling wastewater with COD of 10 386 mg/L., ammonia nitrogen of

345 mg/L and total dissolved solids (TDS) of 50 000 mg/L at atmospheric pressure and 105 °C, the
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condensate with volume of approximately 95% of the raw liquid could be recovered, in which the

pollutants were mainly a small amount of volatile fatty acids and ammonia nitrogen. The COD and

ammonia nitrogen in the condensate were only 119 mg/L and 219 mg/L, respectively, and the TDS was

less than 10 mg/L. During the evaporation process, the complex organic compounds in the folic acid

wastewater were partially decomposed into volatile fatty acids and ammonia nitrogen. The pH of the

wastewater was adjusted to 6.0 in advance, and then the temperature of the distillation system was

reduced to 91 “C at 0.07 MPa. When the recovery rate was 95%, the total nitrogen and COD were reduced

by 17.7% and 22.7%, respectively. The optimal distillation performance was obtained when the pH was

adjusted to 4.5 after the raw water being filtered by the membrane and the pressure was 0.04 MPa without

stirring. The effluent quality met the limit specified in Wastewater Quality Standards for Discharge to

Municipal Sewers (GB/T 31962—2015), and the operational cost was approximately 26.85 yuan/m’.
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Fig.3 Effect of temperature on volatile fatty acids and

NH;,-N of folic acid wastewater
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Fig.4 Effect of vacuum distillation on condensate quality
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2 5.0 0.07 25 e Vg
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EEZE R AT, LA 7K COD RN R0 E AN
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T SR AL A i AT SRR M i R AL
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3k 9, A5 2 0 B 28 KK RN R - COD vk B
(337+6) mg/L, BOD, V& i 2 (166+12) mg/L, 24 A M
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Tab.3 L,(3') orthogonal design for the factors and levels of vacuum distillation
HAE | el (e - HiZk CODWREE/ | HiKERA L/
i H pH . e » »
MPa min™") (mg-L™") (mg-L™")
1 4.5 0.04 0 AL g 4259 12.4
2 4.5 0.07 25 [SES R 405.1 13.8
3 4.5 0.10 50 UE T U 550.5 20.7
4 5.0 0.04 25 DERE L Uk 228.5 26.9
5 5.0 0.07 50 At 373.9 33.5
6 5.0 0.10 0 TEARL I8 342.7 38.0
7 5.5 0.04 50 IR I 176.6 85.6
8 55 0.07 0 UE T U8 83.1 83.5
9 55 0.10 25 it g 228.5 106.6
K, 1381.5 831.0 851.7 1028.3
K, 945.1 862.1 862.1 924.4
K, 488.2 1121.7 1101.0 862.1
. K, 460.5 277.0 283.9 342.8
thK COD WL K, 315.0 287.4 287.4 308.1
K, 162.7 373.9 367.0 287.4
R 297.8 96.9 83.1 55.4
K, 46.9 124.9 133.9 1525
K, 98.4 130.8 147.3 137.4
K, 275.7 165.3 139.8 131.1
K, 15.6 41.6 44.6 50.8
HK S Rk K, 32.8 43.6 49.1 45.8
K, 91.9 55.1 46.6 43.7
R 76.3 13.5 4.5 7.1
X PR 5% W4 5 A B kg 45 M Ihe LA LR, 1B T AR LT 26. 85 J0/m’.
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22.7% F117. 7%

@ il IE AR MG UE IR A, 2R R
MBIt % pH Ry 4.5 K58 R 0. 04 MPa . i 1E 725 & (5%
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0. 21, 3K 2075 7K HE AR T 7K 38 7K B br o) (GB/T
31962—2015) H L i T B X H2 A b e

@ METHAT TS HAREN T2, AT
MR G AR R G RE WU B
EUR BN Gf . 3BT AR 2R 26. 85 Jo/m* KT B
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