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Table 1 Basic information of PVDF membrane
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Fig. 1 Schematic diagram of the vacuum membrane distillation experimental apparatus
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Table 2 Basic information of aniline wastewater

75 T H BE
1 pH 12. 85~12. 96
2 HS2E/(mS: em™) 162. 75
3 Na® /(gL 52. 86
4 Cl /(g LD 66. 30
5 NO; /(g+ LY 0. 88
6 ME/NTU 2.98
7 TDS/(mg « L 1) ~125
8 TOC/(mg+ L™") 4 728
9 COD/(mg+ L™ 5 600
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Table 3 Organic content

in aniline wastewater
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Fig. 2 Flux and conductivity variation with time during VMD treating aniline wastewater (R=>99. 9%) (a);
FTIR spectra of original and fouled PVDF membrane after VMD (b)
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Fig. 3 The SEM and element analysis images of original [ (al) and (a2) ] and fouled

PVDF membrane surface [ (bl) and (b2)]
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Table 4 The surface element composition of original and fouled PVDF membrane

JLE C F Na Cl O Fe Si
ET SR /% 44. 72 55. 28
JEF 5 YL / % 37. 90 30. 93 10. 15 9,37 5.71 0.8 3.2
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0 20 40 60 80 100 S 40 Yo 50 Y6 o MR PR fish £ MR B RS BE L 40 i) 4
HWEIKE R | %
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Fig. 4 Influence of cleaning agents on the flux

recovery in VMD
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Fig. 5 Changes of flux recovery rate (a) and water contact angle of the membrane before and after cleaning (b)

at different HCl mass fractions
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Fig. 6 Changes of flux recovery rate (a) and water contact angle of the membrane before and after cleaning (b)

at different NaOH mass fractions



<144 - [ I N H 458
VMD K B ] 3 4 A B e K XS RR vk B3 30k

Je B e Ty I Pk ) R L EAT AT T VR
TR Ry - AR RS ZR AR A $HOR B I 7K 1 3 o R AR R
WU (4K 5 10 min, 1% HCL 3% ¥E 30 min,
ali K 3E¥E 10 min, 0. 1% NaOH 3%k 30 min, 4li/k
T 10 min, 1 PE5E UG 422 % 205 Uk 5 B2 I 1)
KB R v 5 RN 7 s . B 4R 38 i
35 L/(m* « h), Ml BESE 5~8 h P4 B i )
B .29 34 L/(m? « b, lEWKE RN 97%., 78
YA 13 hil B IF R R0 N, KR VMD
SR ERER R KT 99. 9%, B Bl i Ry 2~
10 uS/em,

40 T
35 :
30
25+
20+
15
10

/(L b

| = P)lniE |

~ WUERIE R |

0 5 10 15 20 25 30 35
i 1E] /h

K7 EBEE VMD KRS TE

Fig. 7 Long-term VMD running status after membrane
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An example of “zero discharge” project of iron phosphate
wastewater from ammonia processes

ZHUANG Li ,CHENG Junjun ,DONG Kai ,ZHENG Xiujun , DAI Qizhi
(Jiangsu Jiuwu High-Tech Co. , Ltd. , Nanjing 211808, China)

Abstract; Taking the “zero discharge” project of iron phosphate production wastewater of an enterprise as
an example, the “zero discharge” system with “ceramic membrane + reverse osmosis + MVR” as the core
was introduced from the aspects of water quality characteristics, process flow, design parameters,
treatment effect and economic benefits. The conductivity of recycled water was less than 10 ;S/cm, and
the quality of ammonium sulfate salt obtained by evaporation and crystallization met the requirements of
type I products of “Fertilizer Grade Ammonium Sulfate” (GB/T 535—2020). Practice has proven that
ceramic membranes could efficiently separate precipitates from wastewater from iron phosphate
production, and had excellent regeneration performance. The pre-treatment process with ceramic
membranes as the core ensured the stable operation of reverse osmosis and MVR systems. According to
the conversion of treated water, the total operating cost was 2. 51 yuan per ton of water, which could save
2. 6 million tons of water every year, and had good economic and environmental benefits.

Key words: iron phosphate; ceramic membrane; reverse osmosis; MVR; zero discharge
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Study on membrane cleaning process of membrane
distillation treatment of aniline wastewater

ZHANG Fangli"*, WU Cheng" *, CHEN Rizhi"?,
WANG Zhaohui'*, WANG Xiaozu®, CUI Zhaoliang" *

(1. State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China; 2. National Engineering Research Center for
Special Separation Membrane, Nanjing Tech University, Nanjing 211816, China)

Abstract: In this article, membrane distillation process was used to treat aniline wastewater. Membrane
pollution in membrane distillation process was investigated, and the effects of different cleaning agents and
cleaning sequence on membrane pollution and membrane flux were investigated according to pollution
types. When the mass fraction of hydrochloric acid was 1% and the mass fraction of sodium hydroxide was
0. 1%, the flux recovery rate of membrane distillation was the best, which was 97% of the initial flux, and
the water contact angle of the membrane recovered to 114. 6°, which was 96% of the original membrane.
After cleaning, the stable operation time of membrane distillation was extended to 38 h. It provides a new
idea for the selection of subsequent cleaning procedures for membrane distillation treatment of aniline
wastewater.

Key words: membrane distillation; aniline wastewater; membrane cleaning



