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Abstract: The mechanisms of affecting factors in treating toxic organic wastew ater such as wood-glue wastew a-
ter by Fenton reagent were prelim inarily investigated. The optimal operating conditions determ ined by orthogo-
nal experiments are as follow ing: [ H202]= 0.2mol* L™ ', [ Fe’ ]= 40mmol* L ', 85C and 60m in at pH =
3. Under these conditions, the COD rem ovals are over 80% for m ost experiments. Furtherm ore, the degradation
ability of Fenton reagent to organic com pounds can be enhanced due to ultraviolet light and com plex com pounds.
The curves between affecting factors and COD rem ovals were obtained. Based on the above results, the mecha-
nism s of affecting factors in com plex wastewater are analyzed, the key and controlling steps of reaction are ex-
pounded, and the suggestion for further study is proposed.

Keywords: Fenton reagent, hydrogen peroxide, wastew ater treatment.

Fenton (CODcr) 4000mge* L',
Fenton . K-BR-
s -Fenton + -Fenton s

pH : , NH.CI1 ,

[-61 : ’

50m 1 300m 1 s

s Fenton (Project Sup-
ported by Trans-Century Training Programme Founda-
tion for the Talents by the State Education Com m iss ion,
National Natural Science Foundation of China, num-
bered. 29877009, 970507)

(1974~),
COD :1999-10-27



94 21
pH , 2
(H:02), H20; FeSO4 CcOD
> CoDb > Fenton /mol* L /mmols L-' /C /m in /%
1 0.12 20 60 30 59.8
9 2 0.12 32 70 60 54.6
3 0.12 40 80 90 57.9
2.1 4 0.12 80 85 120 48.9
- 5 0.16 20 70 90 61.2
Fenton Fe H.0,
) ) 6 0.16 32 60 120 57.8
OH » OH 7 0.16 40 85 30 61.2
, 8 0.16 80 80 60 67.6
, 9 0.24 20 80 120 77.7
10 0.24 32 85 90 79. 4
11 0.24 40 60 60 69.5
[8.9.10], H,0,
12 0.24 80 70 30 69.3
VFe®" . 4
13 0.32 20 85 60 84.7
4 1 , 2 14 0.32 32 80 30 62.1
1 15 0.32 40 70 120 79.9
16 0.32 80 60 90 74.0
H203 Fe?*
Kij/% 55.32 70. 85 65.58 63.10
e 71 e -1 g .
(50m1) /mol* L"' /mmol® L /C /m in K2/% 61.95 63. 48 64.83 69.10
1 0.12 20 60 30 Ksj/% 73.98 67.14  66.33 68.13
2 0.16 32 70 60 Ka/% 75.14 64.79 68.57 66.01
3 0.24 40 80 90 Ri/% 19.82 7.37 3.74  6.00
4 0.32 80 85 120
80 P
, 0 "
,H20:2 COD s § 60
2+ g 50
Fe s ) ® 4o "
+#
:[H20:] 0.2mol* ) ;g .
. O
L ', [Fe* ] 40mmol® L ', 85T, 10 \.\
60m in- O 1 2 3 4 5 6 7 8 9 10
pH
2.2 COD
(1)pH Fenton
1 pH CcoD
, , Fe?' H.0
OH", Fe®" pH 90
85 _/—'\.\
. pH CcoD 1 80 / .
s .
» pH 3 » pH 3 5 70 /
& 65
pH coD , pH 6 %o
CcCoD 5 ss
O 50t .
Fenton , pH OH" 45
p 0.05 010 0.5 0.20 025 030035 0.40
s Fe(Il ) H,0,/mol - L'
pH 3, H'
s (4) , Fe(IIl) 2 H20: COD
Fe(ll ), pH (2)H,0, 2 . H.0
Fe*' .Fe*" s Fenton COD >

H.0: ,H202



3 95
OH’ 3 H.0:» s (5)
H20: s s H
Fe” Fe’ [ k= 53L* (mol° ,
s) 'L Fe’’ , ,
H20: OH’ s H20: CcOoD 5
CcOD , 80C
(3) (Fe*") Fe*' CcOoD ; 80C , CcOoD
N Fe®* , H202 Fenton s
, Fe® s (1) s s H.O: 0.
, ; H.0- H.0.
Fe®' , H.0: Fe'',
85
3 Feit /r_\'\.
coD : 3 ,  Fe¥ £ 30
3mmol® L' Fe®" COD %75
2+ . -1 [a) o
; Fe 3mmol® L , g 70 /
Fe™* CcOoD o5~
Fe 40 50 60 70 80 9 106
¢ WE/C
5 COD
85 _
./ Y
e / 10 —
e 7 o | . :,,(/:/ B
% / T B
o 65 e gl
3 # 75 g
O 60 /
E # 701 o ——Fe?*
35 \ , , , ) . . . Q 65t e 2
0 &) ¢ Fe”+UV
0.5 1.0 15 20 25 30 35 40 3 6ot S Ptttk
Fe*/mmol - LT 23 [ s
20 40 60 80 100 120 140 160
3 Fe? COD t/min
(4) 4 H.0:
6 . COD
70m in, COD s
(6) Fenton ,
R 80m in ,COD
, COD
. > (Fe+ )
OH 2+
Fe Fenton s
COD s
CcOD  6). ,
COD 10% s
90
85 e
80 '/
L 95 / 3 Fenton
por 70 -
&
# 65 Fenton ,
g 60
© 55 ) Fenton
730 a0 60 80 100 120 140 160 (OH") ;
SRR} min CO>.H20 W alling
4 cop (OH ) Fenton



96 21
> s 0.2m ol/L.
40mm ol/L-.85C  120m in- Fenton
. L= 1ol Fen-
: Fe’' + H,0,—- Fe** + OH + OH" (1) ton
OH'+ Fe* - Fe’* + OH- (2) H.0: Fe™ OH’
OH'+ H,0,— HO:+ H,0 (3) 5 >
Fe’" + H,0,~ Fe* + HO+ H" (4)
- H*
HO)+ Fe’* ——Fe* + 0 (5)
HO'+ R- H~- R'+ H,0 (6) . .
1 Huston P L and Pignatello J J. Reduction of per-
. N ) ‘e .
HO + R - H [R H] + HO ) chloroalkanes by ferrioxalate-generated carboxylat radt
2HO'~ H,0, (8) cal preceding mineralization by the photo-Fenton
HO+ HO>— H,0,+ O, 9 reation. Environ. Sci Technol., 1996, 30(12): 3457 ~
Fe'" + 0y - Fe* + 0, (10) 3463.
Fe’ + HO,—- Fe* + H' + O, (11) 2 Armold S M, Hickey W J,Harris R F. Degradation of A-
H* trazine by Fenton's Reagent: Condition optim ization and
. 2+ 3+
HOz+ Fe Fe® + H,0, (12) product quantification. Environ. Sci. Technol., 1995, 29
H* . -
HOS + OY H,0,+ O, (13) (8): 2083~ 2089.
o+ 3 Pignatello J J and Sun Y. Complete oxidation of meto-
0y + Fe¥ Fe’* + H,0, (14) lachlor and methyl parathion in water by the photoas-
HO+ R,- CH= CH- R;~ sisted Fenton Reation. W ater Res. , 1995,29(8): 1837~
R,- C(OH)H = CH - R (15 1844.
Fenton 4 Pignatello J J and Baehr K. Ferric com plexes as catalysts
OH" for “Fenton” Degradation of 2, 4-D and Metolachlor in
on soil. Environ. Qual., 1994, 23(2): 265~ 370.
. 5 Pignatello J J. Dark and photoassisted Fe’' -catalyzed
p .
. degradation of chlorophenoxy herbicides by hydrogen
, OH . Fe(1ll)
perox ide. Environ. Sci Technol , 1992, 26 (5): 944 ~
’ ( ) 951.
’ 6 s s . Fenton
, Fe 11999, 20(3): 72~ 74.
(1) H20. 7 Bossmann S H, Oliveros E,G b S et al New evidence a-
s H.0> s gainst hydroxyl radicals as reactive intermediates in the
Fe(Il )-H,0, . Bossmann'”! thermal and photochem ically enhanced Fenton Reac-
Fe(Il ) tion. J. Phys. Chem. A, 1998, 102(28): 5542~ 5550
, 8 Chen R, Pignatello J J. Role of quinone intermediates as
electron shuttle in Fenton and Photoassisted Fenton ox i
dations of aromatic com pounds. Environ. Sci Technol. ,
1997, 31(8): 2399~ 2406.
[ 9  Zepp R G. Hydroxyl radical formation in aqueous reac-
Fenton - Huston
. tions (pH3~ 8) of Iron(Il )with hydrogen peroxide: the
Fenton OH . . .
Photo-Fenton Reaction. Environ. Sci Technol. , 1992, 26
(3):313~ 319.
4 10 Kang C, Sobkowiak A, Sawyer D T. Iron (Il )-induced
generation of hydrogen peroxide from dioxygen: induc-
Fenton H20: tion of Fenton chem istry and ketonization of hydrocar-
LFe* N bons. Inorg. Chem., 1994, 33(1): 79~ 82.





