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Decomposition kinetic and mechanism of meta-chloronitrobenzene by Fenton oxidation in aqueous solution LI Bingzhi,
(Shanghai Academy of Environmental Scicences,Shanghai 200233)

Abstract: In combination with a2 Fenton reaction kinetic model, influencing factors and degradation mechanism of
meta-chloronitrobenzene (m-CINB) by Fenton oxidation in aqueous solution were investigated, The experimental re-
sults showed that initial pH, the concentrations of H, ), , Fe*™ ,m-CINB, and temperature exhibited great influences on
m-CINB decomposition.and a better decomposition performance was observed at pH 3.5,H, 0, 21. 55 mmol/1.,Fe?*
0. 054 mmol/L,m-CINB 0. 444 mmol/L and (252 1) ‘C. The established pseudo first order kinetic model fitted well
with the -CINB degradation data in Fenton oxidation process,an empirical Arrhenius expression of #-CINB degrada-
tion was derived base on the reaction rate constants (k,,) at different temperature, the activation energy for its degra-
dation was 36. 51 k]/mol. According to GC/MS and HPLC/MS analyses, the main intermediates were glycolic acid,
oxalic acid,succinic acid, malonic acid, 6-chlorohexanoic acid, glyoxalic acid, mesoxalic acid and 2-ethyl malonic acid,
4-chloro-2-nitrophenol and its isomer.
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Fenton &4k T 2 Ab 38 % S8 7 25 28 R K, 85 2R K,
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B3k &K R m-CINB B HUE K, ik A 60 58 A%
B—E Ui m-CINB A 5 L J7 1A, X8 1K
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B ZRBM (BSTFA-I% (RESFO=FES
g (TMCS) fi7 4 L i I (32 E Supelco) ; ENVI-
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R F .
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m-CINB ¥ & f§ HPLC i & , Zorbax SB-C18 #
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FAN 70 ¢ 30), WY 1. 0 mL/min, P K 254
nm, FEFEARL 10 uL, F8 30 C, SMFEER TR
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M LR K 254 nm, A EE T (ESD, AE T
B, SALHEER 5.0 kV, S4B EH 350 C, 2
REN—I13 V, 2B MEEEFEL.
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Fig.1 Effect of initial pH values on m-CINB decomposition
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S 2 Fe*0.179 mmol/L, y=0.08085¢, R=0.996 11
® Fe* 50357 mmol/L, 3=0.201 26x, R=0.99393
45 . %
Py
-~ 3 . E
A A
E
2 . "
. . a -
A 2
A
1 o
e = 2 i - < . n
A g
g28 & o8 v ="
[0
20 40 60 80 100
t/min

E5 Fe’'* BERHKEX m-CINB BERFHIR I
Fig.5 Effect of Fe’* concentrations on
m-CINB decomposition



REFTLESHE $£35% $£6 2013%£6H

0.25|

0200 3=0.58292c-0.012 93, R=0.95075 '

0.15}-

k,/min K

0.10/

0.05

0 0.1 02 03 0.4
Fe'B2 /KK B f(mmol - L™

6 Fe* BERMEI k. MI%M
Fig.6 Effect of Fe*™ concentration on the k., of m-CINB

EwiEtE - OH MM B RETEEMEM. KR,
Bind mKEN Fe RAT R, SR =4EXEN
K, BRI BREELBSEB LY G BERE
BEMEZ.
2.5 FHEMAniERENH

RN pH 4 3.5 H, O, B IR K 21. 55
mmol/L.Fe?* BE/RIEH 0. 054 mmol/L . & R IBE
H(251E1) CHEMGT,mCINB %) i BE /R ik &
(0. 290~0. 950 mmol/L) X E &M I min & 7 ff
TR R, IR 8 Bk, A 7 AN 8 AT,
m-CINB 1) P A 1R 5 31 38 MY — R R B 3) 1 %48
R, B k., IR m-CINB ¥ BE A9 38 0 T 28 S 80/ .
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Fig. 9 Effect of temperature on m-CINB decomposition
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MR EARLTEERE A M E MM A2 .
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k= Aexp( —R’T) 22)

Kb A AHHHE T, min ' E BIEKAE,]/mol; R’
A S k%, J/(mol + K), R? = 8. 314
I/(mol « K), T AR MAXTEE K.

Rt ¥ Ink,, 5 1/T fEE . B EE 10, HEE
P BT YA M (R=0. 948 87), MIEE 10 ALK
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kJ/mol.A=4.73X10° min~", H it m-CINB F&#& &)
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3
k=4, 73><1osexp(_36. 51X10°
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& m-CINB ) £ E =4, 85 R WA 11, GC/MS 4
BrEt, 43 B e 45 B A El 2 4. 7796, 040 min B K
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FrmEBRRRBMAEL, - OH HEFHF, R
EER o BEW MBRE—FTFARER £ FHEN
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S-SR EEB M 4-F-2-MERE, ER™ Y #
—# 7 « OH S/E AT I3, Bl R0 2 3 5 1k /b
ST CE R IR A b RS RS A K A
CO. %,

3% it

(1) R pH . H, O, ¥ Fe* W V5 %t
Yy ) i e BE A0 B R IR BE X m-CINB iR R AU B
B, ERMFIE pH ¥ 3. 5.m-CINB ¥ 45 B /R
FEl 0. 444 mmol/L., H, O, BBE/R ¥k B A 21. 55
mmol/L.Fe!t BE Rk E X 0. 054 mmol/L, 2 K E
F25+1) CHEMT . m-CINB KRB BB .

(2) #1327 Fenton &4t m-CINB {9 #— % hL
A, B om-CINB MM S5 ZE R ELE R,
BT R [R) B7 3R B B A ko BT me-CINB BE# HY
R RS, H E=36.51 k]/mol,

(3) GC/MS F1 HPLC/MS 4+ #7 % 8 , Fenton 4
b m-CINB #4 32 B 7= M) 4 4-5-2-TH B AR ) e L m) 41
FE BRZBM.ER.T_M A_R.CHACR.C
BER.2.2-"REN MM -2 BN _M%.
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