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Degradation of MG LR by Combination of UV/H,O, Process
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Abstract: The degradation of MG-LR in water by UV H,0, proocess was investigated. The effects of intensity of UV radiation, initial
concentration of MG IR, dosages of H,0,, iniial pH value and anions on degradation of MG IR by UV/H,0, process were studied. The
results show that the removal of MG LR only by H,0, is nearly zew, and UV process can degrade MG IR to a ceitan extent. However, the
degradaton efficiency of UV/H, O, process is much higher than UV and H,0; process due to the synergetic effect between UV and H, 0,. The
removal of MG-LR increases with the enhancement of intensity of UV radiation, but decreases gradually with the increase of initial concentration
of MG IR. When the dosages of H,0, change from 1 mmol/L to 3 mmofL, the constant of degradatbn rate rses from 0. 0844 to 0. 166 4.
The optimum pH value is 3. 13. The added anions have adverse effect on the degradation of MG LR, especially carbonate and nitrate ons have

the biggest influence among the studied anions.
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Table 1 Comparson between the degradation parameters of kinetics

models (pseudo first order) under different processes

K/ mn~! R?
uv 0.026 6 0. 8121
UV/H,0, 0.138 0. 9687
3.2
MGLR 152.2 K/ L, H, 0,
2 mmol/L, pH= 7. 20,
uv s 153.00
76.50 38.25  19. 13 HW/cm', 3. MG
LR )
K R 2
2 MGLR

Table 2 Comparion between the degradation parameters of kinetics

modek (pseudo first order) under different intensity of UV radiation

UV /UWecem-2 K/ min~ ! R2
153. 00 01238 0. %687
76. 50 0.062 5 0. 9758
325 0.0373 0. 9841
19. 13 0.034 6 0. 980
3 ; ;
,MG-LR uv

UV 153 W/ em® . 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

MG IR

3 UV/H,0,
Fig. 3 Effect of different intensity of UV radiation
on the degradation of MG-LR by UV/ H, O, process

MG-IR 93.02% ; uv
19.13 BW/em®  , 22 min @ MGIR
53.85%,UV 38.25 W/ em®
50 min , MGLR 85.45% .
UV/H:0: ,UV
* OH, MGLR
, 3 , 30 mn  MGLR
[ 1] '
w 19. 13~ 153. 00 W/ em”
,MGLR K UV

K = 0.0007[UV] + 0.0148 (R>= 0.9814)
3.3 H:0:

MG IR 152.2 Ug/1., w
153 BW/an’, H,0;
01 2 3mmolJL, 4
MG IR
: K R’
3 .
UV/H20: ,H202 *OH
. MGLR
4 , , H,0,
, MG-LR
H2O2 3 mmol/L.  , 22 min
97.22% .
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Table3  Comparison between the degradation parameters of kinetics models 4 ’
(pseudo firg order) under different iniial concentration of Hy0,
H,0, co/ mmol® L1 K/min™! R? i(l) . —o— YI4f pH=11.55
0 00 00266 0.8121 0o = %ﬁ gﬂ e
1 00 0084 4 0. 9578 ’ —a— W] pH =528
2 00 01238 0. %687 08 —*— ¥4 pH =3.13
300 01664 0. 9542
1.1
| —o6— 0 mmol/L H;0,
ros —5— 1 mmol/L H,0,
0.9 —— 2 mmol/L H,;0,
08 —4— 3 mmol/L H;O,
0.7
s 0.6 [
3 05
0.4+ 5 pH  UVH,0, ME IR
03 Fig. 5 Effect of pH value on the degradation of MG-LR
02+t by UV/ H202 process
0.1
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t/min
4 HO WH,0 Table 4 Comparison between the degradation parameters of kinetics models
2 MCLR 2 (pseudo firg order) under different initial pH value
Fig. 4 Effed of different initial cncentration of H,0, pH K/ min” ! R
on the degradation of MG-LR hy the UV H,0, process 1155 0- ;81 0.9558
9. 60 0. 0764 0.9822
7.20 0. 1238 0.968 7
3 , H0, 0 mmoJ/ L 5.28 0. 1354 0.9740
3mmoJL ,MGIR K 0.0266 313 0 1629 09616
0.166 4, H,0, UV/H,0,
MEIR 5, pH 313 ,MGIR
' Critenden 1 ,Kuw=0.1629;  pH 1.55 ,MGLR
, Kuin=0.0481, 3. 39.
H,0, (2) (3) , *OH pH 11.55 3.13 ,MGLR
) , , K pH :
H,0, K =- 0.0137pH+ 0.21 (R’ = 0.9773)
H202 0 mmol/ L 3 mmol/L ’ pH MG
_MGLR K HaO IR ; pH MG
LR ; MGLR
: N
K= 0.0459[H:0o]+ 0.0315 (R*= 0.994) 2 pH : HCO;
3.4 pH €05 : "OH :
MGLR 152.2 gL, ,UV H2 0 HO: . * OH
153 W/ cm”, H,0; 2 mmol/L, H.0. 2 M, -oH
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3.13, 5. Uy 153 BW/ em’, H,0,
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Table 5 Comparison between the degradation parameters of kinetics models
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Fig. 7 Effect of different anions on the degradation
of MG-LR by UV H,0, process
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Table 6 Comparison between the degradation parameters of kinetics models

(pseudo firs order) under different anions

(pseudo firg order) under different initial concentrations of MG-LR (10 mmol L™ 1) K/min™! R?
MGIR cfle L] K/min- ! R? 03 0.0488 0.8725
76. 1 02060 0. 975 NO3 0.0814 0.877 3
152.2 01238 0. %687 o 0'1;58 0.9647
283 0 091 1 0. 9937 304 g: 12‘3)2 g: 22 3
304. 4 00597 0. 9604
6 , , MG L ’ ’
MG LR , 4
LR , MG IR 76. 1 o _
’ CO} NO3 Py
Byl K= 0.206 0, .
304 4 Mgl 3 MG IR oSG :
"l cor -OH
2 H2 02 Mc— LR ’ ,
H20:2 HCO:s , * OH
(13)  (4);
MG-IR 76.1 Hg/I, 304.4 . ,
Ugl. ,MGLR K MGIR ; H,0, * OH
: L osorar ,
K=- 0.0006[MGLR] + 0.2381 (R’= 0.9359) ;
3.6 o . 4
MG-LR 152.2 W/ L., MGIR : €05 > NO;
uv 153 LW/ cm’, H202 5 > C > SOy .



462

30

*OH+ CO; = COy + OH (13)
*OH + HCO; = CO; + H,0 (14)
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