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Degradation o MC-L R by Combination of UV/H,O, Process

@JO Jiarrwe ,GAO Nai-yun,YIN Di-di LI Lel ,DONGBing-zhi ,ZHANG Kejia

(Qae Key Laboraory of Pollution Gontrol and Resource Reuse, Tongi Universty , Shanghai 200092 , China)

Abgract : The degradation o MGLR in waer by UV/H,O, process was invedigated. The dfects of intendty of UV radiaion, initid
ooncentration of MGLR, dosages of H, O, , initid pH vaue and anions on degradation of MGLR by UV/H,0, process were gudied. The
results show thet the removd of MGLR only by H,O: is nearly zero , and UV process can degrade MC-LR to a certain extent. However , the
degradation dficiency of UV/H,O, process is much higher than UV and H,O, process due to the synergetic efect between UV and H,O,. The
remova of MCLR increaseswith the enhancement of intendty of UV radidion, but decreases gradudly with the increase of initid concentration
o MGLR. When the dosagesdf H,O, change from 1 mnol/L to 3 mnol/L , the congant of degradation rate rises from 0. 084 4 to 0. 166 4.
The optimum pH vaue is 3. 13. The added anions have adverse dfect on the degradation of MCLR , egecidly carbonate and nitrate ions have

the bigged irfluence anong the sudied anions.
Key words:UV/H,0;, ; MGLR; degradation
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1 UV/HO,
Fg.1 Shematic description of the UV/H,O; reactor

0.45M m .
SPEHR.C
1.1.3
MGLR(
) 30 % ( ) ;
pH HO ,NaOH
Nad Na,QO; NaNO; Na SO,
1.2
W/H,O, MCLR,
uv H.O, MCLR
pH a- NO; Q% O 4
0.1 nol/L Na, 0s 25U L
1.3 MCLR
MCLR ( LC
2010AHT) ; Shimadzu VP-ODS (250
MM X 4.6 mm) ; (9gmarAldrich, USA)
Milli-Q (Millipore , Molsheim, France) /H:O
(0.05% , ) =60 %)/40 %:
14 min, 1m/mn, 40
2
Huang ™ W/ H0,
H,0, +-OH - HO, + H,0 )
H.O, + HO,- —-OH + H,O + O, (3

2-0OH - HO, (4)
2HO,: - H.0, + O, (5
‘OH + HO,» -~ H,0 + 0O, (6)
MGLR +-OH - (7)
MGLR + HO» — (8)
JUV/HO;
uv , . OH MCGLR,
Benitez W/ H.0,
"W/ V
Lol = e TS ©
& - [ OHl e (10
[-OH] ‘OH " HO,
Was H.O 'V
& MCGLR t [HO] RO
t i [S] - OH
'k ko k& -OH MGLR H,0,
. OH : H,0,
MGLR ,
(9 Kk ks , H.0,
, W/ H.0,
) (10)
- % = % = Ko (11)
K , t=0,,= Ce, »
G = cgep(- K) (12)
3
3.1 W UV/H,0, MGLR
) HO, MCLR
: H.O, ( 1.77 V)
MGLR , uv uv/
H,0, . MGLR
152. 2 U gL LUV 153 B W/ent
H,0, 2 mol L, 2.
2 , uv MGLR
, 32 mn 66.85%. UV/H,0,
>97%, uv
1 ,UV/H,O, K

=0.1238, uv 4.65
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w  HOG )
MCLR

1.0% o—Uv

clcy

t/min

2 UV UV/H;0O, MCLR
Fg.2 Qonparion between the degradation of
MCLR by UV, UV/H,0, process

1 MCLR

Table 1 Qonparion between the degradation parameters of kinetics
nodd's (pseudb firg order) under different processes

K/min~* R?
uv 0.0266 0.8121
UV/H,0, 0.1238 0.968 7
3.2
MGLR 152. 2y glL ,H,O,
2 mnol/L pH=7.20,
uv , 153. 00
76.50 38.25  19. 13U W/enT 3. MG
LR ,
K R 2

2 MCLR

Table 2 Corrpari on between the degradation parameters o kinetics
nmodel's (pseud firg order) under different intendty of UV radiation

wv P W-cm 2 K/min~! R?
153.00 0.1238 0.968 7
76.50 0.0625 0.9758
38.25 0.0373 0.9841
19.13 0.034 6 0.9980
3 , ;
MCLR uv

uv 153y W/eni 22 min

—o— UV 153.00 pyW/cm?
—&— UV 76.50 pW/cm?
—o— UV 38.25 pyW/cm?
—~— UV 19.13 pW/cm?

cley

MCLR

3 UV/H,0,
Fg.3 Hfect of dfferent intengty of UV radiaion
on the degradation of MGLR by UV/H,0; process

MGLR 93. 02 %: w
19.13uW/eni , 22 min  MGLR
53. 85 % UV 38. 250 W/emi
50 mn ,MGLR 85. 45 %.
UW/H.0, UV
- OH, MGLR
, 3 , 30 mn MGLR
[14] ,
uv 19.13 153. 00p W/ent
MGLR K UV

K =0.0007[UV] +0.0148 (R = 0.9814)
3.3 HO,

MCLR 152. 2u gL , uv
1534 W/em?' , H,O,
012 3mmllL, 4
MCLR
, K R
3
UV/H,O; H.O, -OH
, MCLR
4 , , HO,
,MCGLR
H,O, 3 mmolL ,22 mn
97. 22 %.
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3 HO; MCLR

Table 3  onpari on between the degradation parameters of kinetics nodel s
(pseudb firg order) under different initid concentration of H,O,

Ho0, co/mrmol - L -1 K/min~?t R?
0.00 0.026 6 0.8121
1.00 0.0844 0.9578
2.00 0.1238 0.9687
3.00 0.166 4 0.9542
11
Lo —o6— 0 mmol/L H,0,

—&— 1 mmol/L H,0,
0.9 fi —<— 2 mmol/L H,0,
—4— 3 mmol/L H;O,

cley

4 H0O, UV/H,0,
MCLR
Fg.4 Hfect o dfferent initid concentration of H,O,

on the degradation of MGLR by the UV/H,0, process

3 , HO
3mml/L MCLR
0.166 4, H.O;
MCLR )
Qittenden ™

0 mnol /L
K 0.0266
W/H0,

H,O, (2) (3) , -OH
H,O, .
H.O; 0 mnol /L
MGCGLR K HO,

3 mnol /L

K = 0.0459[ H,0,] +0.0315 (R = 0.9924)

3.4 pH
MGLR 152. 24 gL UV
1534 W/ent , H,0, 2 mol /L,
HO  NaOH pH
pH 11.55 9.60 7.20 5.28

3.13, 5.

pH MCGLR t
, K =3
4
1.1
—e— ¥4 pH = 11.55
108 —=— #4h pH =9.60
09 | —o— ¥ pH=17.20
—a— ¥4 pH =528
08 \ —x— ¥4 pH =3.13

cley

5 pH MGLR

UV/H,0,
Fg.5 Hfect of pH vaue on the degradation of MGLR
by UV/H,0, process

4 pH MGLR

Teble 4 nparion between the degradation parameters of kinetics nodd s
(pseudb firg order) under different initid pH vaue

pH K/min~ ! R?
11.55 0.0481 0.9558
9.60 0.076 4 0.9822
7.20 0.1238 0.9687
5.28 0.1354 0.9740
3.13 0.1629 0.964 6
5 , pH 3.13 MCGLR
, K =0.1629; pH 11.55 ,MGLR
, Kuin =0.0481, 3.39.
pH 11.55 3.13 ,MGLR
K pH :
=-0.0137pH+0.21 (R =0.9773)
: pH MG
LR , pH MG
LR ; MGLR
pH : HOO
ooy , OH :
H,0, HO; , . OH
H,0, 2 e . OH
3.5 MCGLR
uv 153u W/em' ,H,0,
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2 mol/L MGLR 76.1 mmol /L , 10 mmol/L  Nad NaNO:; Na,QOs
152.2 228.3 304.4u gL, 6. Na, SO, . 7.
MCLR MGLR
t 1 K t , K
R 5 R 6
1.1
1.0 eL —e— 76.1 pg/L MC-LR 1.1 -
—8— 152.2 pg/L MC-LR Lo l —e— 10 mmol/L CO3
09 —o— 2283 pg/L. MC-LR —=— 10 mmol/L NO5~
0.8 —~— 304.4 pg/L MC-LR 0.9 —o— 10 mmol/L CI”
0.8 —A— 10 mmol/L SO42
0.7 07 —&— Adding no anions
- 06 .
< 05 s 06|
' S o5t
04 04 |
03 oz |
0.2 o2 |
0.1 o1 |
0 0 . . h . . . .
0 10 20 30 40 50 60 70 80 90
t/min t/min
& ML H UV/H0, 7 UV/ K0, MGLR
MCLR Fig.7 Hfect of different anions on the degradation

Fg.6 Hfect o different initid concentration of MCLR
on the degradation o MGLR by the UV/H,0, process

5 MCLR

Table 5 onparion between the degradation parameters of kinetics nodel s

o MCLR by UV/H,0O; process

6 MCLR

Teble 6 onparion between the degradation parameters of kinetics nodd s
(pseudb firg order) under different anions

(pseudb firg order) under different initial concentrations of MGLR (20 mol-L - %) K/min~ ! R?
MGLR cong-l K/rn'n-l RZ m%» 0.0488 0.8725
76.1 0.206 0 0.9975 NOs 0.0814 0.8773
a- 0.1158 0.9647
152. 2 0.1238 0.9687 5.
Of 0.1205 0.9759
228.3 0.0011 0.9937
0.1238 0.968 7
304.4 0.0597 0.960 4
7 , :
6 , , MG
MGLR , 4
LR ., MCLR 76.1 o NO;
ugl K=0.2060, ' .
304. 4p gL 3 : MCGLR - d '
B oof OH
, HO, MGLR ' ’
, H0, HOD; | OH
(13) (19 ;
MGLR 76. 1M gL 304. 4 ' *
gl MCLR K MCLR : 0, OH
: bl g ar ,
=- 0.0006[MGLR] +0.2381 (R = 0.9359) ;
[17]
3.6 ' : 4
MGLR ‘005" > NO;

MGLR 152. 24 g/l ,
Y 1534 W/ent ,H.O, 2

>a > 0.
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.OH + 005 = Q0 +OH
:OH + HOO; = 00y + H,0

(13)
(14)

MCLR,UV/
, MCLR

(1) U/H.O,
H.O,

(2) UW/HO;
H,O,

MGLR 8Y;
MGLR pH

MCLR ; H.O,
; MCLR ;
pH , MCLR
; MCLR ,
Q0" NO;
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