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Study on Electrochemical Degradation of Acid Red B(ARB)
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Abstract : The electroche mical degradation of acid red B ( ARB) with hydrogen peroxide and hypochlorite ion electroge
nerated by paired electrooxidation technology was investigated. High performance liquid chromatography ( HPLC) was
used to inspect the degradation process of ARB. Through analyzing chromatographic survey and U V- Vis spectra , as well
as the removal of CODc,, TOC and color in the anode and cathode cells , the degradation processes of ARB in different
cells were different. The color re moval in the cathode cell was slower than in the anode cell , but the COD(, and TOC re-
moval , which were 71.70 % and 56.40 % respectively, was higher than the re moval in the anode cell, which were
25.15 % and 27.57 % . It maybe result from the different oxidation capabilities of the electrogenerated substances in the
anode and cathode cells .

Keywords :paired electrooxidation technology ; acid red B ( ARB) ; oxidative degradation

B,
. 1
, (] 1.1
2 (1)
co, (21, S=5mm PVC ,100mm x 110mm x
60mm, 5
. . . 215mL. SnO,- Sh, O5
Ti, Ni R 90mm X
s ClO"™ ,* OH 110mm . 1. AMRFL model:
, H,0O LPS302A35V/10A (
(50225824) ;
( KZCX2-409)
( Paired Electrooxidation Technolo : (1976 ~), ,

)[3 ] .
gy . :2002-04-08 ; :2002-09-11



2 109
). /" (V/V)=170/30, 1.0mL
*min™ ', 40 C .
q!:'q B (3) 200mg+ L~ B
430mL, NaCl 0.02mol* L',
B % SnO,-Sb0s/Ti iR - PABNR ’ ’
— R 2 ’
. 2.1 TOC .COD,
Fig.1 Sche matic diagram of electroche mical experi mental setup 2 ’
(2) , ’
1.2 > | 4
(1) B 201 > Cly + 2e (1)
B , 200mg- L™ Cl, + H,O0 » HOCI + CI° (2)
) TOC,COD,, L HOCl - H'+ OoCI (3)
514nm , B
NaCl, H, 0,
> «OH [5~71.
! , i , ) 0, +2H" +2¢° - H,0, (4)
Table I Quality of Acid Red B Solution
TOC/ mg+ L" ! COD./ mgL"! oy MO e — M (3)
108 .52 196 .39 7.23 M®!+ H 0y = M™ 4+« OH + OH™ (6)
H,O, + e - OH  + « OH (7)
(2) Apollo 9000 Org + » OH - CO, + H,0 (8)
TOC ( Tekmamr Dohrmann. Co. USA) « OH + M® = M™ + OH" (9)
CTL-12 2 2 , COD¢,
( ) F3010 ,TOC
(HITACHI Co. ,Japan) , ,
- ( ’
), 200 ~800nm, , B
752 ( , ,
)
( ), , ,
, , COD,, TOC
B 2 TOC / mgeL"!
(HPLC, LC10A) , SPD  Table 2 TOC removal in the anode and cathode room/ mg* L~
MIOA s 20pL ;Zorbax TOC 140 min 140 min
Extend C18 (Sum,250mm x 4. 6mm 1. 108 .52 81 .21 30.70
!/ % 25.15 71 .70

d.)( Agilent Technologies, USA) ,




1

24

2.2

10
250 .
7100
20034 (ton R
B 180
o} °
. =~
150 160 :@
g\ b B
3100 140 8
8 =
S 50|/ /o FE CODGHRECOD:|
S HEEBE APRIAE
4] L L L L L L 0
0 30 60 90 120 150 180 210
t/min
2 COD,
Fig.2 Removal of CODc, and color via time 200 300 400 500 600
. W/ nm
U V- Vis ]
2 55 —— BK .
U V- Vis Sk e 60 min
203 —— 120 min
B 3 4 UV Vis 4 — B2 10min
w T
R 400 ~ 600nm <
I'OE
, —NTN— 0.55
8 ]
(8] . 0.0 T T T T
200 300 400 500 600
’ W/ nm
’ 3 UV VIS
Fig.3 UV- Vis spectra of raw and electroche mically
m-7" ) (9] ; treated waste water in the cathode room
406, 406 408
|:] Ch4 260 nm Dl Ch4-260-nm ] Ch4 260 nm
L B aae St
2.471 [ N Lo H H !
: : : : 5 7:90
300{------4. ceebod b4 3004 ---H o e A I | 300
! ! 18 Y N3 A 6253
-+ 4
1
i 7
2001 ---—--2-"37-(1--— Fem 200 e -1%- ------------ L
5 : i
I t 1
H 2473 ] !
: i
1004 k- 1004------ e I i/ 1
i : H
i : ; :
| i I |
1 1
1.845 ! 1.84 ! t i
. L, A Lo ‘ l
: : 1 )
0 tH {0 #s 10 0 10
7% 3 FH 1% 53 ##60min FH 1% B3 #%120min
4 HPLC
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