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Treatment of Wastewater Containing TNT by Fenton Oxidation
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Abstract: In order to treat wastewater containing TNT effectively,(the effect of treating the wastewater with
Fenton oxidation is studied. The results of orthogonal and singlesfactor experiments suggested that: the
n(Fe?")/n(H,0,) ratio influences the removalrate of COD. in the wasterwater mostly, pH value has some
influence, while the m (H,0,)/m (COD.,) ratio has little/influence. The optimum Fenton Oxidation conditions
obtained from the experimental results were m (H,0%) /m(CODP.) =1, n(Fe*")/n(H,0,)=6, pH=6, and reaction
time 60min. Under the optimum reaction conditions, the highest removal rates of COD. was 95. 1%, and the
efflunet concentration of COD., was 13. 4mg/L.
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’ ° Table 1 The result of orthogonal experiment
2.2 A(m(H,0,) B n(Fert) | COD,,
200mL ; w@OD.)  /n(H,0,) CPH D /%
FeSO,, pH 1 0.5 0.5 8 58. 4
H,0,, ; s 2 0.5 1.0 6 75.5
pH 9, 30 min, 3 0.5 2.0 1 85. 3
COD,, ( It 1.0 0.5 6 73.1
). 5 1.0 1.0 4 65. 7
9. 3 6 1.0 2.0 8 85.3
.COD., 20000 mg A 7 2.0 0.5 4 73.1
A ’ ’ ) . 8 2.0 1.0 8 63.3
9 2.0 2.0 6 95. 1
COD.. 200~300mg/L. 1 219. 2 204. 6 207.0
I 224.1 204.5 243.7
3 I 231.5 265. 7 224.1
ST LT 3 COD,,
3.1 SPSS :
Fenton 9 .
pH HO0, Fe* . )
; Fe’” Table 2 Tests of between-subjects effects
H,0, n(Fe’™) /n(H,0,) H,0, COD,,
m (H,0.) /m (COD,.) pH A.B.C d
3 . 0.5,1.0,2.0,0.5,1.0,2.0 m(H,0,)/m(COD.) 25562 2 12.781  0.620 0.617
pH pH 8.6.4 \ n(Fer)/n(H,0,)  830.962 2 415.481 20.148 0.047
,COD,, 272. 4mg/L, pH 224. 829 2 112.414  5.451 0.155
1 . 41. 242 2 20.621
1 s ,COD,, 51717. 600 9
. 58.4%~95.1%. : 2 . 5% . A C
,COD., Fenton COD., . B



46 30 6
0. 047, 0. 05, COD., s
, o A 3 , pH ,COD..
0.617, COD., m(H,0,)/m (COD,,) n(Fe*™) /n(H,0,)
s , 1.0, C R
0. 155, COD., s s ,
. pH 4, ’ °
3.2 , , ,pH
3.2.1 n(Fe*")/n(H,0,) 6 ,
n(Fe*") /n(H,0,) COD,, .
, 1 o 90
851
100 _sof
%[ g\; 75
Ea & 70
g 701 24 65 m(H,0,)/m(COD,)=1
3 ol ; S 90T w(Fe? yn(H,0,)=2
o m(H,0,)/m(COD,)=1 © 551 =120 min
g sor pH=6 sok
L t=120 min | L L
40 A 4 5 6 7
30 ) ) pH
o 1 2 3 4 5 6 7 8 9
n(Fe™)/n(H,0,)
2 (pH COD.,

1 nFe* ) /n(H,0,)

COD.

Fig. 1 Effect of n(Fe*")/n(H;0,) ratio on the
removal rate of COD,,
1 . n(Fe*)/n(H,0,) 1
4, COD., ; n
(Fe*")/n(H,0,) ,COD., ;
n(Fe’") /n (H,O,) 6 ,COD, .
92. 1%, COD., 20mg/L; n
(Fe*") /n(H,0O,) ,COD.,, \
, Fe* ;
, . n(Fe*") /n(H,0,)
6 s s o
n(Fe’")/n(H,0,) , H,0,
s Fe? ;
. Fe** )
Fe*" .
. COD., Lol
, n(Fe*") /n(H,0,) 6,
3.2.2 pH
pH  COD, :
2 o
2 ) ) pH )
COD., ,
pH 4 6 L,COD., s
pH COD., . pH
4 ,COD, s 85.7%.,

Fig. 2 Effect of*"pH value on removal rate of COD..
3.2.3

’ b ’
COD., , o
) COD.,
3.
70F
S 6ot
L
&
'm_ S0F m(H,0,)/m(COD,,)=1
g a(Fe” Yn(H,0,)=2
O 40t pH=6
30 L L . L . .
20 40 60 80 100 120 140 160
t/min
3 COD.,

Fig. 3 Effect of reaction time on the removal

rate of COD.,

3 s 30 min 60 min
s COD., 3 120 min
,COD,, ; ,COD.,
, COD,, 31. 4%~
71.5%, Fenton
, 120 min,
60 min 120 min , COD.,
60.1% 71.5%. )



30 6 s Fenton TNT 47
, 60 min, University (Natural Science),2003,26(4) :404-406.
COD., A [4] Dow J, Stacy J R. Treatment of nitroglycerin waste
water with activated carbon[C]// 23" Int Annu Conf
4 of ICT. Karlsruhe : ICT,1992.
[5] ; ,
L. ,2007,30(2) : 71-74.
L) 'H0, COD. ZHAO Bao-guo. LIU Yu-cun, CHANG Shuang-jun.
pH COD., sFe’” Study on 2. 4-dinitrotoluene waste water disposal by
H.0, COD., ° supercritical water oxidation (SCWO) [J]. Chinese
(2) COD., 20000mg/L Journal of Explosives and Propellants, 2007,30(2):
4, 4, 71-74.
Fenton . . COD., [6] s s s - TNT
20mg /L., . (7. +2006,29(6) +41-44.
(3) ) LIU You-zhi, DIAO Jin-xiang, WANG He, et al.
1,0, COD., 1. Experimental research on high-gravity ozone oxidative
) treatment of TNT red-water[ ] ]. Chinese Journal of
Fe?" H,0, 6, pH 6, )
) Explosives and Propellants, 2006,29(6) :41-44.
60min, [7] Sedlak D L, Andren A W. Oxidation of chlorobenzene
with Fenton's reagent[]]. Environ Sci Technol,1991,
25(4) . 777-782.
(1] ’ ’ s - 224560 [8] Zhao C,Zhao,D./ Degradation of nitrobenzene in wast-
] 21997,19(5) ewater. by ultrasound/Fenton’s reagent[]J]. ACS Div
48-51. Enviton Chem.2001.41(2) :485-569.
[2] ’ : [M]. [9]¢ Kavitha V,Palanivelu K. Degradation of nitrophenols
-1989:233-239. by  Fenton and photo-Fenton processes [J 1. ]
[3] ’ ’ INT Photochem Photobiol A :Chem,2005,170(1):83-95.
L1l ( )+20034 [10] Delaat J, Gallard H, Ancelin S, et al. Comparative
26(4) :404-406. study of oxidation of atrazine and acetone by H,O,/
LLONG Bing-qing .CAO Zhi-qing , YANG Dai-jin, \The HV.Fe (1 )/UV,Fe(ll)/ H,0,/UV and Fe (I ) or
study of electroflocculation process for tréating~TNT Fe (1)/ H,0,[J]. Chemospere,1999,39(15):2693-
acidic waster water [J]. Journal of Sichuan Normal 2706.
( 43 ) polyethers, DE4323307 [ R ]. Washingting: DOE,
[2] Robert M C. Macrocyclic copper ( I ) chelate deri- 1994.
vatives of 2,9-bis (methoxymethyl)-2, 9-dimethyl-4, [4] Malik. Preparation of mono-substituted fluorinated
7-dioxade-canedioic and 2, 2, 9, 9-tetramethyl-4, 7- oxetane prepolymers: US,5650483[P]. 1997.
dithiadecanedioic acids. Crystal structures of aqua, [5] Malik. Polymers and prepolymers from monosubsti-
pyridine ,and triphenyl-phosphine adducts of [2,9-bis tuted fluorinated oxetane monomers: US, 5807977
( methoxymethyl )-2,  9-dimethyl-4, 7-dioxade- [P]. 1998.
canedioato ] copper ( I ) [J]. J Chem Soc, Dalton [6] Malik. Fluorinated thermoset polyurethane elastomers
Trans,1981(6):1406-1414. prepared from polyether coprepolymers formed from
[ 3] Manser. Preparation and polymerization of (fluor- mono-substituted fluorinated oxetane monomers and

oalkoxy methyl ) oxetanes to give hydrophobic

tetrahydrofuran: US,5703194[P]. 1997.





