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Fig 1 Effect of concenwaton of 1,07, on-ihe ranoval rates~or NB

1 H,0,

(:Hzoz/g -1

0 10 20 30 40 50 60 70 80 90



672 28
2.3 H,0,
-1 — 1 B
82.0mg* 1, H,0, 24.1¢g= 1, 110C s
2 2 . Omn |, H,0,
2 o . o
2 2 2
2
TOC 3 3 ,
, 140mmn .
s H 2 02
— —
61 e 1. NB 2. OminH,0,+NB 3. 30minH,0 +NB 80f
4. 60minH,0,+NB 5. 90minH,0,+NB [
5 6. 120minH,0,+NB 7. 180minH,0,+NB
4 < 60
23 ol
<<~ | B 40f
a -
2 A 1 =t
1 J I\ /k 20+
0 : B 7 ] 1 1 1 1 1 1 1 1 1 1 1
25 50 75 0.0 125 150 175 0 20 40 60 80 100 120 140 160 180 200
t/min t/min
2 H,0, HPLC 3
a , b , G , d , e —=— TOC —0— NB

Fiz 2 HPLC spectrum of oxidation process of NB by H,0,

Fig 3 Removal rates of NB as a function of tme

, HO;, HO+ HO; :
D) ° H202
, 2 e H,O0, , 180 m in
, H,0, ,
, H ,
., HO- , HO - ,
[12]
H,0, \ H,0, HO;, HO*
— d[NB] /di=K[NB]"[HO* | (1)
(1) , [NBJ: : [HO* ] HO* ;K H,0,
\ HO* \ .,  HO-* ,
HO* , : HO* : [HO- |
. (D
~ d[NB] /di=K [NB]" (2)
110C , In([NB]o /[NB]) = 0.0073 , H,0,
, (2) a=1 K =0.003mn .
2.4 NLD
H,0; , N« , NaCD
21.9g° T'( ), 82.0mg* ', 110°C
, 4 4 \ Omn |,
N«£ D, NB NB , ,



5 H,0, 673
NB , ,
.NaClo s
’ s H 202
[13]
, , NaCIO
2 2
1. NB 2. Omin NaClO+NB 3. 30min NaClO+NB 4. 60min NaClO+NB
1,50 5.90min NaCIO+NB 6. 120min NaClO+NB 7. 180min NaClO+NB
1.25 1 /\
,, B\
1.00 ¢ 2
A :
= 0.75 3
< A 4
0.50 5 K
0.25 A 6 ‘/‘/xL
ooof— A 7
2.5 5.0 7.5 10.0 12.5 15.0 17.5
t/min
4 NaCD HPLC
a , b , c
Fig 4 HPLC spectim of oxidation process of NB by N aCD
(D . ; ;
, 110°C : :
( 2) HzOz . . . H202
— —
.H,0,
-1
R K =00073mn
(3) H,0, NaCD . H,0,
, ) NaClO ,
[ 1] DingZ Y, AkiSN VK Abmhan M A, Catalytic Supercritical W ater Oxidation: Phenol Conversion and Product Selectiv ity. E nviron.
Sci. Tedinol , 1995 29 ( 11) © 2748— 2753
[ 2] AkiS Abrahan M A, Caulytic Supercritical W ater Ox idation of Pyridine Canparison of Catalysts. Ind. Eng. Chem. Res. , 1999, 38
(2) © 358—367
[ 3] KrmapcM, Levec J] TheRol of Catalyst in Supercritical W aterOx dation of Acetic Acid. Appl Cat B: Environ., 1997 13 (2) :
93— 103
[ 4] Yu ] SavageP E, Catalyst Activity Stability and Transfom ations during Ox iaton i Supercritica IW atex Appl. Cat B: Envion. ,
2001 31 (2) @ 123—132
[ 5] ZhangX, SavageP E, Fast Catalytic Ox dation of Phenol in Supercritical W atexCatal. Today, 1998, 40 (4) @ 333—342
[ 6] Yu J SavageP E, CatlyticOx dation of Phenol overM n()2 n SupercriicalWater Ind. Eng. Chen. Res. , 1999, 38 (10) @ 3793—
3801
[ 7] Yu ] SavageP E Kinetics of Catalytic Supercritical W aterOx ddation of Phenolover T O,.E nviron. Sci. Tedinol , 2000 34 (15) :
3191— 3198
[ 8] Kist LT, AbrechtC, MachadoE I, HospitalLaundry W astew ater Disinfection w ih Catalytic Photoozonation. CLEAN-Soil Az Water,
2008 36 (9) - 775—780
[ 91  AwshoAlaon I Feny JL, H,SW ,0,,Catalyzed Oxidation_of N itrobenzene n SupercriticalW aler K netic and M echanjistic A pects



674 28

[ 10]

[11]

[12]

[13]

Appl. Cat. B: Environ. , 2002, 38 (4) : 283— 293
Y angH H, Eckert C A, HanogeneousCatalyss i the Oxidation ofP-Chlbmphenol in Supercritical W ater Ind. Eng. Chem. Res, 1988
27 (11) © 2009—2014

{ » R s . : , 2002
467— 470
KuboM, Fukudah, ChuaX J K etics of U ltrasonicD egradation of Phenol in the Presence of C an posite Particles of T itan im D iox ide and
A ctivated Catbon. Ind. Eng. Chen. Res , 2007 46 (3) @ 699—704
Zhang S ] JiangH, LiM ] Kinetics and M echanisns of Rad o lytic D egradation of N itrob enzene in A queous Solutions Environ. Sci
Technol. , 2007, 41 (6) . 1977— 1982

MECHANISM AND KINETICS OF THERMAL OXIDATIVE
DEGRADATION OF NITROBENZENE WASTEWATER BY H,0,

KANG Yan-hong" ®°  XUE Xiang=xin'  TANG X aan-m ing”

(1 Instiiie of M eta llng cal Resources & Env ronm ental Engineering, Co llege of M aterials and M etallurgy, L inoning Key Laboratory
br Eco bg ically C an preh ens ve U tilzation of Boron Resources & M ateriak Engineering and Technolgy Research Center for Boron
Resource Comp rehensive Devebpm ent and A pplication ofL iaoning Province Northeastem University Shenyang 110004, Ching

2 College of Chamistry and L ife Science ShenyangNomalUniversiy Shenyang 110034 China)

ABSTRACT

The ramoval of nitrobenzene (NB) has been nvestigated by usngH, 0, as oxidizer and the reaction

poducts w ere analyzed by HPLC. The effects of catalysts nital concentraton of NB, reactbn temperature

and tine on NB degradaton were studied by orthogonal layout expermental design. The results showed that

free radical foomed by H,0, n themal oxidized conditbn could attack the NB molecule and NB degradation

. nd . — . . . .
follows he steps as nitobenzene nitrophenol carbon dioxide and water. There is no accumu lation of the

trace ntem ediate products of o5 m— p— nirophenol and H,O» has ren ained relatve stable durng reaction

pocess. The nitrobenzene degradation k netics was in accodance w ith fistorder and the observed reaction

rate constantK was 0. 0073 mn |

Keywords H,0, nitrobenzene degradatbn mechanisn, kmnetics.



