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Treatment of acrylonitrile quadruple effect evaporation condensate by

electrochemical oxidation—electrodialysis united technology
WANG Wenhu,ZHAO Shanshan, WANG Wei, YAN Guangxu
(State Key Laboratory of Heavy Oil Processing , China University of Petroleum-Beijing , Beijing 102249 , China )

Abstract: Treating acrylonitrile quadruple effect evaporation condensate by electrochemical oxidation-electrodialysis
united technology not only solves the problem of high salt content in the effluent of electrochemical oxidation inconvenient
for subsequent biochemical treatment, but also decreases the operation cost. The results showed that the effect of three-
dimensional electrochemical oxidation was obviously better than that of two-dimensional electrochemical oxidation , and
a variety of organic pollutants were greatly removed. The concentration of total nitrogen(TN) and total organic carbon
(TOC) in the effluent of three-dimensional electrochemical oxidation were reduced to 125.8 mg/L and 335.2 mg/L.,
respectively, which were 18.36% and 26.31% lower than the latter, and the operation energy consumption decreased by
14.4%. The desalination rate of the electrochemical oxidation effluent was close to 100% by electrodialysis, and the
electrodialysis concentrated water had little effect on the removal rate of pollutants when the concentrated water was
reused to electrochemical oxidation. Finally, B/C raised to 0.43, and the biodegradability was greatly improved.
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Experimental device
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e A BB (0 F XTI S S R R 4R A IR
AL 1K P B 7 22 e B (CM) L 10 5K B 25 - 32 8 i
(AM) . B FsCBENA MmN 10.9 emx26.9 cm,
Jf H CM-AM-CM 2 & HE B 44 1, B 18] 5k A PVC R
MR BGIT B T3S e i R B R S B3R 1

1 BFXHRETZHESH
Table 1 Main performance parameters of ion exchange membrane
JiEE 245 75 JEEJE fmm LA/ (mmol-g™") KR I% T AL/ (Q e em?) B TR % 5 2458 J& /M Pa
R A 4 0.16 1.8~2.2 33~40 1.5~2.5 95~99 >3
B B 7 s ffe i 0.16 1.8~2.0 24~28 3 90~95 >3
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PRI i 6 % (D) AT 42 20 (D 3

60_51‘
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(4) LB AT K 0] S e o 42 1 L 28 M Ko
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SR 83 - 3 B T (GC-MS, Agilent 7890a—
5770b) H 2K 53 A3 HLA R 28 AR 5 b, A A
R QN R (k= A SR N 8 = W
FEHEN 1.5 L, #EFE IR O 280 °C, A6 il 4% R B2
295 °C, BN Fullscan B 5 (35 4 5 £ sl M
PR 00 R R AR A, BT AR AT R 50 °C L FRUE 3 min,
TR T 50~295 “C(5 “C/min) ,1H R 20 min, FiRE{Y
K ELES -5, 25U I B 15 R 230 °C, DUBFFRLEE
150 °C,EIH F-RE 4 70 eV, 345 75 K 35~300 u.
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Fig. 3 Relationship between TOC, TN and time under
different conditions of the current density
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Fig. 5 Effect of the particle electrode
quality on TOC, TN degradation
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Fig. 6 Relationship between desalination efficiency
and time under different voltage
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Fig. 8 Effect of electrodialysis on the reuse of concentrated water
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Table 2 Changes of organic composition of wastewater
before and after electrochemical oxidation

o ; H b 2 S AL T b2 AL )
P GES =
BEM b BBEM N/
1 H LG 32 46.27 15 50.01
2 UL KR 2 15 21.63 20 18.88
3 i 5 ) 24 3 0.85 22 14.47
4 BNZRI 14 26.50 10 6.64
5 Yot W AR 2 2 0.55 8 4.24
6 /&S 3 1.39 5 3.45
7 PR 0 0 1 0.15
8 F7 ek 3 1.05 0 0
9 ES 1 0.54 0 0
10 HoAly 6 1.22 7 2.16
Mt 79 100 88 100

I I SR EME R, A R 22 S A L
TGP BRI 74.36% . 2R E AL S A AL
15 YL W AT & 88 Bl ik 32 S N Ok Bk 2k A Ak ]
PUKE A MLIG 26 5 N 2% IR 2 X B fi A5 BIL 9 4 fie o 7k
P BB EE A 1 /N P A HLY o 3 AT LA F R0 s /NG
TR S A PR AR SRR B F I H AR
b 7= W B 47.73% K UEIAY . WAk A AL S A
B 2K 9 5 5 b B ot T e, R D 4 A LG 2
) J550 e M A fife o8 75 HL SR 4 i R A G A LTS g
RSN R BT VN 3 1 el e
S I A ER AR YIRS [ B A T A e R A b AR
e, TR I 52 B O ) B L 4 ) IS 7 4% A2 L 1 s v
I BN B
252 EEAKRFEAA

H, Ak 27 SR Ak — HL B AT 106 A Ak BTN 04 B DU AR R
LW R, 25 ot E K UG O WL 3.
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Table 3 Main water quality changes in the process of treatment

T H JFK SRR K RBHTIRK
pH 6.96 6.55 6.34
AL 5%/ (uS+em™) 174 12 500 202
NH,"-N/(mg-L™") 5.2 29.6 0.56
TN/(mg-L™") 754 125.8 78.4
TOC/(mg-L™") 1 654 3352 156.5
BOD,/(mg-L™") 424 — 140
COD/(mg-L7") 2824 580 324.3
B/C 0.15 — 0.43

e 3 nl g, B Ak 2 S Ak A0 B HE K TN, TOC
COD 2 A% , 158 W 322 325 ml DA Ta) Bs R e 3 2 s 1k K
R 2R HLIS YW o BN R K A 4 R TR B

RE 8 T T S e 2R e, DT R TS e K B
RO AR 2375 of K B B v R T v AR B )
1117 FL 98 AT AT AR KRR B L a0 ok R B IR A — AR
W T A BLTE Y B 3 R 3 O R 4y B
MIEFEAFEM . KPS ARG EARAILAA
B, HL Ak 2 SR A R R A HIL A R R A
it — 2 A AR B BRI L PR E A SR W H
e, T R4 K T B AT R R A LA R
N Ktk — 20 B AR . PRI DU SR e B T 2
i LAk A E AL - B TR A AL B R K AT A e
$2 (B/C 1 0.15 82 TF % 0.43) , Ky 5 S A Ak T i b 3
Bl R

3 #ig

(1) H b 2% S Ak Ah 33 D 045 I Y 80 25 kWL, T o
A0 U GBS F I e A 4 500 mg/L, H I LI
700 AJem® 25 14 F HLf# 10 by, HE K TN TOC & &
154.1.454.9 mg/L;

()7 A 22 Sk 2 1 L 80 1S /L Y
304 /N85 A9 RL T HL AR T K = 4 H B 5 RS e P B
AL K TN TOC 43 5] B % 125.8.335.2 mg/L, AH
BT 4 oAb 2 Rk K TS e Wk B S i RS T
18.36% .26.31%, [Al B} i 17 REFEFE AR 14.4% 5

(3)7E TAEH KR 10 V, it & 4 30 L/h i e fE
BT R A B AL 2 A A 7K 50 min, [ ER %A
) fe KT 100% . LB T K ] 2 v Ak 2 48 Ak
B X6 35 G 1 25 B 2R W 5/, KRR D> T NaCl4%
I AT BT AR

(4) P95 16 DY 250 7% B W 28 3k i Ak 2 S -
BTGB E K T 20 A BT B e R E
B, 2L B H K TN . TOC .COD Wi 35 F A%, B/C i 0.15 2
T4 2 0.43, 0 J5 22 A5 A0 R B Ak B A 35 A R S5 4
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