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Fig. 1 Equipment of experiment

1—ultrasonic transducer, 2—reactor, 3—thermostat water

bath, 4—ultrasonic generator
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2 f ARAE RS .

R A YCHELESL G T A HE R 25 B SRR 7 R e vk
Table 1 NB removal efficiency and aniline concentration of

four continuous experiments

1

NB removal efficiency/% aniline concentration/mg - L~

times Fe° US-Fe® s Fe’ US-Fe®
/GAC /GAC /GAC /GAC
1 11 48 88 0 79 171
2 10 36 91 0 52 177
3 10 25 89 0 23 174
4 9 17 92 0 14 179
388 number=1 A
0 AL
400F
- | number=2 b ¢, d
= & a\)\/ W
%
388 number=3 J\J\
0 : ;
388 number=4 A
0 - : NN
0 2 4 6 8 10
t/ min
2 US-Fe’/GAC 4bFR 5 ) 4 Ll 22 % K HPLC [

a— B IIEMe, b—F M, c—REIEIE, d— TR

Fig. 2 HPLC of 4 batch NB wastewater after US-Fe’/GAC
treatment

a—phenylhydroxylamine, b—aniline, c—nitrobenzene,

d—nitrosobenzene

3 3 Fe’/GAC ,US-Fe’/GAC 52 5 1 Ji5 1) 4 ik
WORL ) SEM ., Kl 3a, K] 3b, |8l 3¢ A &3, A
FJR Fe’ i (& 3b) 5 5 B A (& 3a) i [R] B 3 v
SR L2 IS Tl 5t R EOIR, A BB i Fe” /GAC
VERIJG Y Fe” 21 (18] 3c) W 4 4% B T 78 55 . 1] 3d,
Kl 3e, 5 3f 2 GAC ¥y SEM [K], iy &I 7] & 3088 7+ Ak 3
JE iy GAC ki (& 3e) B/ i i (& 3d) B3k i, 1
Fe" /GAC 1 I ity e U 26 1 (1 3) 0] Ak 22 3R 46
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VIR BE 35 . AT JE R . Fe® /GAC 34 J5 W fife 1t 2 2K 8
TR SR R, SR B N ) #E1T, Fe' \GAC %
0 B AR TG SRR AT O B A T ok AR, BELAS T
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PR BE I T RAALG o SR T 75 e AR T b 7= A 1 2 TR 3R
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o’

a. Fe” before experiment b. Fe’ after US-Fe'/GAC

¢. Fe” after Fe'/GAC d. GAC before experiment

e. GAC after US-Fe'/GAC f. GAC after Fe'/GAC

B3 Fe’fil GAC fiy SEM &

Fig.3 SEM images of Fe’ and GAC
3.2 Fe'F 23t Fe’ /GAC,US-Fe’ /GAC &M
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15T B B ) Y I SR [ H ] AR i, Yk US-Fe®/
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B, 87— 77 ThT E 7 2 T T R ik OB R T 9 AR
B e JoT 4 ik T R, 53 — 5 THD SR 3 VR A AR U o Ak A
JFE 2O A O R R, Rt US-Fe’ / GAC X
A4
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Fig.4 Effect of Fe’ dosage on NB removal efficiency by Fe”/
GAC and US-Fe’/GAC
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Fig.5 Effect of GAC dosage on NB removal efficiency by
Fe’/GAC and US-Fe’/GAC

& 5 7] 0, US-Fe® /GAC .Fe® /GAC ik % fily JL
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Jo , R E LY - OH Ry 3 vik B o m) e 3, L &= T
GAC R #5252 1 W DL B3 A sy 38 T 700 [ H ]
- OHH AR I (1 JL 6 38 i, B AR 25 28 1) 380 D 3k
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& GAC #5810 g - L™}y US-Fe’ /GAC & B 514,
3.4 BEIK#%A pH E ¥} Fe’ /GAC,US-Fe’ /GAC B2

B Fe' K 20 g - L' ,GAC #|& 10 g - L™,
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S 8o
3
S 6o}
3
2 40t
@ 0
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= 0
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0— 4 6 ) 10

pH
B 6 JKwIth pH Xt Fe’/GAC, US-Fe”/GAC % Bifi§ 4 (1
R
Fig.6 Effect of initial pH of wastewater on NB removal effi-

ciency by Fe’/GAC and US-Fe’/GAC
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H & 6 A U, , US-Fe’/GAC .Fe’ /GAC 2 X} fily 3 4
(9 2B R bl pH 3G I BEAR . A3 BT R A i
FILH T A R DL H TR Sy 8 ik ok rl, vl H, 32 44T A=
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Xof il 3 A R B R N 100% [& & 93% , i Fe/GAC
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B 8 7 A i K i 42 2 Fe® / GAC X il 5L 4 1 B %,
BT TRR 4 i o R AR A TR Rk R E T R A DR R
I, GAC BT A A [ H 4 o R K i 15 il 2
SCH A )7 AR RN DN 2 R R AR KRN A
TCAE T Hy o 8875 AR B 25 A0 A A KB, 25 5% ]
VAW s B K o Ty R R Ik H R S
AR LA R e ] 7 iy ) B e 2% 1D AR A% BT AR 3 R 067
(B PR [ H AR B 9 [R) B3 7 [ H 5 356 2 1) ilf 4k
JLE, WL, AT, KK pH B (an pH
=4) , B ) P A A [ H ] B2 BT, A 2 O 1 25 B
FARA T Ko AW ERFE, L pH=4 K
US-Fe’/GAC & ‘B 4%, fE I 45 AR T, b B IS 1R /K 9 v
A Ak R FRD RO A AR T i/ MR TR E i (BOD,/
COD,,) N 0.32, 3 & v] A= L b L ZL 3K (BOD, /COD,,
>0.3)7%

4 & B

(1)7F US-Fe’/GAC 1 {3 )& Fe /GAC if J5 fity 5L
FRBEFEF BAEAN A TR T Fe'/GAC X il
FEOR 38 T RN

(2) A ¥ 3 kL, US-Fe® /GAC 3% 22 4b ¥ 4 4L B
KB LA F5 B R 15 5] 90% f2 47 5 1 Fe’ /GAC %}
B3R 2 B IR ZAIK T 50% , I Bl 20k} % 252 48
0 QD | ITTIEE SRl SO P N o A2 N Y o =
Fe” / GACSKT i 3 2K 1) 25 B 6, 34 Al 5 B0k o OB 1) 7
A HE R IEURHE M SRR SR .

(3) 5 H— Fe’ /GAC M Lk, # 7 i A A K e B 1K
T Fe"/GAC Hy%k B hn i, [/ it 38 08 55 T Fe’ /GAC
X IR K H) 4R pH (B By MR MBI pH A B
US-Fe” /GAC XJ il 3 4 1 25 B 2 A il AR 5 78 185 7K F o

(4)US-Fe’/GAC kb3 ¥k i & 300 mg - L' filf %t
BT AR & N Fe'H 5 20 g - L', GAC
10 g - L7 KIS pH 4, RS [E] 80 min, i
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Treatment of Nitrobenzene Wastewater under Iron Carbon Micro-Electrolysis Enhanced by Ultrasound

YU Li-sheng'’, JIAO Wei-zhou'?, LIU You-zhi'* | Ll Su-lin'* | LI Ao-wen'’  ZHANG Min'~

(1. Research Center of Shanxi Province for High Gravity Chemical Engineering and Technology, North University of China, Taiyuan 030051, China; 2. Shanxi
Province Key Laboratory of Higee-Oriented Chemical Engineering, Taiyuan 030051, China)

Abstract: Aim at the problem of easily passivation and poorly continuous usability of iron and carbon packings in iron carbon mi-
cro-electrolysis treatment of organic wastewater, the ultrasound (US)-zero valent iron/granular active carbon (Fe’/GAC) micro-
electrolysis was used to degrade nitrobenzene wastewater. The continuous usability of Fe® and GAC was studied. The effect of Fe’
dosage, GAC dosage and initial pH value of wastewater on nitrobenzene degradation by US-Fe’/GAC were investigated. The re-
sults show that, when Fe’/GAC is not changed, the removal efficiency of four batches of same nitrobenzene wastewater treated by
US-Fe’/GAC is all about 90% , whereas under Fe’/GAC treatment, 4 times of nitrobenzene removal efficiencies are 48% , 36% ,
25% and 17% , respectively. The ultrasound can not only maintain the high activety of iron and carbon packings to use them con-
tinuously, but also can effectively improve the removal efficiency of nitrobenzene treated by Fe’/GAC. The suitable operating pa-
rameters of degrading nitrobenzene obtained are Fe” dosage 20 g - L', GAC dosage 10 g - L™", initial pH =4 for wastewater.
Under these conditions, after 80 min, the removal efficiency of nitrobenzene reaches 93% and the biochemical coefficient
BOD, /COD,
Key words: ultrasound; micro-electrolysis; nitrobenzene; zero valent iron; activated carbon
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of effluent reaches 0.32, which can meet the requirement of biochemical treatment.
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