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Oxidation Treatment of Formaldehyde containing Wastewater by Electro
Fenton Method

Hu Chengsheng, Wang Gang, Wu Chaofei, Li Ping, Wei Chaohai( Environmental Science Institute , South

China University of Technology , Guangzhou 510640, China)

Abstract : The mechanis ms of affecting factors in treating formaldehyde containing organic waste water by electro- Fenton
reactor which had granular carbon as the filled electrode were investigated. The optimal operating conditions determined
by orthogonal experiments and individual factor experiments were as following : 90 min, 25V, 30 C ~ 40 C, insulating
carbon content 40 % , Fe’ " concentration 300 mg/ L at pH <3.5. Formaldehyde degradation mechanisms were proposed
after analyzing the oxidation products with UV absorbance spectrum . Experiment of treating the actual waste water us-
ing this method were also performed . The re moval rates of formaldehyde and CODc, were about 90 % , 30 % , respective-
ly . In addition, the operating cost was 42.3 % less than that of treat ment by Fenton method.

Keywords :formaldehyde-containing waste water ; electro-fenton reaction ; three- di mensional filled electrode ; catalytic ox-
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Table 1  Factor levels of orthogonal experi ments
E 2
94 > >
Fe”
pH
/v ( Y/ % /h / mge L'
1 10 2.0 20 0.5 100
2 20 3.0 30 1.0 300 100
3 25 4.0 40 1.5 500 .
90 b ———
4 30 5.0 50 2.0 700 ./’ )
e 80f
w70}
2.2 &
N 60
(1)pH .pH # ol -
B
Fenton (5] . 40 L
H,S Oy 10 % NaOH pH 30 : . . . . .
20 25 30 35 40 45 50
2 ~11 R B %
3 ’ pH 4
Fenton ,pH Fig .4  Effect of insulating carbon content on
<3.5 .pH 4 formaldehyde re moval
FeZ +
(3)
Fe( OH); Fenton (6]
b
100 ’
E N )
80
& L
Wo70¢ , 5 5
&}5 E
60t —" ~
2 N~ , 5V~10V ,
m S0r
40
r >
30— . . . .
2 4 6 8 10 12 20V~30V
pH > 5
25V ,
3 pH
Fig .3  Effect of pH on formaldehyde re moval 100
90 - T
(2) 2 sof /
i 701
- Fenton 2 &
N 60|
0] ORI |
B sor /
4 /
40
4 30l A .
o 5 10 15 20 25 30 35
, 20 % BEN
, 51.3 %, 40 % )
5
91.5 %, 50 % .
Fig .5 Effect of voltage on formaldehyde re moval
86.3 %,

(4) Fe’* Fe’* Fenton



6 109

, Fe?' , - Fenton ,
6 Fe’ " ;
, 300mg/ L , )
Fel* ’ Fe*
, 2
* OH . s (6) - Fenton
Fe’ , 2 ,
R - Fenton - Fenton . 0 ~
, 0.25m*/h - Fenton
, , 7 .
, . Om’/h 76.6 % ;
0.10m/h 91 % ~ 92 %
100 - Fenton
T

90 | — > Fe’ "
/ | ;

70} / , >0.10m*/h
60 | 5

[ 100 200 300 400 500 )
Fe* W /mg - L™

R LR E%

6 Fe
. - . 100
Fig .6  Effect of Fe”  concentration on
formaldehyde re moval e 90} - S
& 80 .
(5) / e
B 70+

9 E-

60 |
ZJ15
50 . . . . .
PJ8 x16 ,2 000 005 010 015 020 025 030
oAy 3yl
2 . 2 , 7ZI15 2 —\./ﬁf. B/m *h
7
2 Fig .7  Effect of air flux on formaldehyde re moval
Table 2 Capability parameters and re moval rates of active carbon
(7) - Fenton
/ mm ! % /mgeg! ! % I . Q ,
ZI5 1.5-2.75 290 2850 91.50 30°C ~ 40 C
PI8 x 16 1.25~-2.5 290 2850 89.63 ’
s 91 % ~92%,20C 50°C
PJ8 x 16 91.50 % s . - Fenton R

89.63 %,



110 24
, ? 0
’ H—CH+ HO —— H*fH (6)
100
90t T OH
S — o) 0
g 8ol ‘ |
b H—C—H+HO — HC-O +H+HO
£y 70
B OH
60|
. o , , (7
o0 0 0 0 60 HCOO™ + HO—"COO0™ +H,0  (8)
BEC
"COO” +HO—CO, + OH" (9)
8
- Fenton
Fig .8 Effect of te mperature on formaldehyde re moval
Fenton
- Fenton
S - Fenton
- Fenton
208nm 300nm 2 ’
,210nm s
COD¢, 54.6 %, * OH
,300nm
' COo, H,0
- Fenton
4 - Fenton
-F
- Fenton Fenton enton
, * OH 20 ’
;@ ;®
[7] .
, SS COD
- Fenton >
1380mg/ L 2200mg/ L,
300mg/ L. ,
' , - Fenton
O, +2H" +2¢ —H,0, ss 50
E°=0.683V () mg/L
Fe* ' +e Fe? " ,
E°=0.770V (2) , 5 ,
40H — 0, + H,0 + 4e CODc ;
. 3 3d )
E°=0.401 V (3)
> CODCr
Fenton
H, O, + Fe** HO +HO +Fe’" (4 gqg .
HO + Fe** HO +Fe'" (5) ,



111
) 0.10m’/h, 30°C ~40°C.
- Fenton COD¢, 90 % 50 %.
(2)
b
3 -CODG s S - Fenton
Table 3 Removal rates of formaldehyde and CODc, - OH
9
in actual waste water
A ) n A COD) ncop 3 3d
/ mgeL"! ! % / mge L™ ! % (3)
1 328.7 90.32 1791 32.06 Fenton R 90 % .CODc,
2 324.5 88.03 1773 29.82 30 % ) ,
3 323.5 87.68 1765 29.10
H, O, Fenton
42.3 %.
25V, 0.35A, 90 min ,
1 R . Fenton
t 9.72k Weh,
2001 ,12:1 ~3 .
° 10.7 /t. 2 S . Fenton
> ,1994 ,13(3) :26 ~
Fenton (18.6 28
/t) 42.3 %, H, 0, 3 ;
,1994 ,15(2) :38 ~ 40.
’ 4 .
’ , 2002, 20(2) :7~9.
5 5 Bigda R J. Consider Fenton’ s chemistry for wastewater
( 1 ) / treat ment . Che mical Engineering Progress, 1995, 12:62 ~
- Fenton , 66
6
’ ,1992 139 ~ 141 .
’ 7 Bossmann S H, Oliveros E, Gob S et al. New evidence
against hydroxyl radicals as reactive inter mediates in the ther
90 min ,pH <3.5, 25V, Fe?* mal and photoche mically enhanced Fenton reaction. J. Phys .
300mg/ L 40 % Chem. A, 1998, 102(28) :5542 ~ 5550 .
bl 2





