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Fig.1 Effect of PS introduction-time on the degradation of NB and AN
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Fig.3 Effects of PS concentration on the oxidation of AN and the utilization of PS in the reaction process
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Reduction and oxidation reaction mechanism of nitrobenzene
removal by zero-valent iron and persulfate

YANG Shiying'** MA Nan® WANG Jing’ SHI Chao’ FENG Linyu’
(1. Key Laboratory of Marine Environment and Ecology, Ministry of Education, Qingdao, 266100, China;

2. College of Environmental Science and Engineering, Ocean University of China, Qingdao, 266100, China)

ABSTRACT

This paper discussed the interaction between reduction and oxidation in the process of nitrobenzene (NB)
removal by zero-valent iron ( Fe’)/persulfate (PS) system. The results showed four trends. Firstly, when
sequential additions of Fe” and PS were adopted, the longer the delay of PS addition, the more aniline (AN)
was produced by the reduction of NB by Fe’, and the more thorough oxidation of AN by adding PS seemed to
occur. Secondly, in the system of NB/Fe’/PS where AN and NB both existed, sulfate radicals ( SO, ")
tended to oxidize AN and little NB was oxidized. Thirdly, the initial pH and the dosage of Fe’ mainly
influenced the reduction of NB by Fe”. Acidic environment and more Fe” were conducive to the reduction of
NB. Finally, the removal of AN in the system after introduction of PS seemed to be a Fenton-like reaction
resulting from the catalyzed decomposition of PS by Fe** and the production of SO, .

Keywords : nitrobenzene, aniline, zero-valent iron, persulfate, reduction and oxidation.

0 (0 N 1 R 10 2K 10 1% RO (2 9 XK (2 K € T 2 10 N Y0 € JOK 10 19 R 02 U % XK €0 R J (0 J 10 O 19 2K 10 O 1% N (2 % N (R A % J (0 2K 1 O 10 2O Y0 I % JK (2 I ¥ I (0 T 0 I ) TG 0 I (O g 10 I ) I 17

CGREN ZF) £ 477143 B 1 3% “ Thought Leader Award”

2013 410 H 23 H , ZHEARFHE A TR at b BB B A S S8 O VISR BE L & 1
“Thought Leader Award” % AR AMAE I AL 5 5 B B 0F 78 GO QI B9 2 Hh STk, YRR Be -+ 2
AR ERWIREE LR (FREEA) T, &N — O AR R R R # 4.

“Thought Leader Award™ -2t $ 304,000 USD 224 Fl— & 5 ek 19 20 M A FH T SR VAt B
= S HEA BT B 58 S5 H R 2% 8 R AR BILTS G ) B AE S8 RN B B T e W) S i O A R AR S TT K
TAE.

VA EE Ay AR T [ i ELAE BRI L, 34> 00 Bl T4 3h FRATTTE IR BE Ak 27 Sl iy Bk
SRR BT A AT AR DR A SIS (g R R B AR 4 . VEBE - M R 7R 2010 4 ERM R 1R AE)
KRR 3l 3] b E R BIA TR BBl 2 R TE i e R85 5 e (0] 80 )5 T 1) e . [ 5 3
FER T K THREAMER NG R 5 0 B . IR = BOFAG 5 A PEA LTS S WA R IR S LR 458 X
W i ik A B OCE 7

VLR B 55 P ARl 7 R T e 58 AR b i ] GC/ QTOF FE AN H 7K R Ge b i9A HLTS
e tAAE Hbn b &2, A 18455 R FH 1CP-MS (QQQ ) 55 FH 45 A IR 5 40 K kL 76 R 458 &R 40 4%
By , DA S -1 s VEAE 2 0 AT 2 15 YooK B & SR S & Jm T R

“Thought Leader Award” A= i Bh 27 F Ak 27 3 A 4503l A AN i B AR 45Tt 1) it 5 R (AL RL B2 28 7 it
L HARTT I S HF , TCRERHE SRR i R 2D



