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Degradation of Toxic Organic Pollutants by Soil Catalysis under Visible Irradiation
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Abstract Natural Soil was used as catalyst to degrade Sulforhodamine B SRB  and 2 4-Dichlorophenol DCP under visible irradiation vis A
> 420 nm . The influences of Soil and H,0, | on degradation were analysed and the reaction kinetics and mechanism of degradation were
studied by UV-Vis fluorescence spectra and IR. Results indicated SRB can be degraded availably by chosen Soil/ H,0,/vis system.
Depigmentation can complete in 240 min COD was removed by 90.44% in 10 h and DCP was removed by 80.55% in 240min. Fluorescence
spectra results show that highly active oxide species: OH was produced in the reaction. IR results indicate SRB was degraded to small
molecular such as amine substances and carbonyl compounds. Catalyst activity did not exhibit any significant loss after used 5 recycles.

Degradation mechanism is heterogeneous Fenton-like process related with- OH.
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Soil Soil/H, O,
SRB  DCP - 1
SRB
COD 1.1
OH . 1.0 m 31.26152°N 110.847 92°E
- OH Fenton . 121°C’ 30 min 200
Fenton . 1
16
1
Table 1 Physical and chemical characteristics of the Soil tested
1%
pH /g kg™! F M c C z
2 Kg € n u 0 n
5.14 2.14 3.88 0.37 0.0070 0.0035 0.007 2
SRB 1 5.00x 10 *mol/L . 3 cm
Horseradish Peroxidase POD <420 nm
0.10% . 70 mL
<5C DPD N N-diethyl- 10 cm
p-Phenylenediamine 1.00%
H,0,  KMnO, 7.49 x 10> mol/L 0
DCP 1 1.00x 107’ mol/L hv > 450 nm
7 @] W 5
AR 0.01 mol/L . —_—
NaOH  HCIO, L _
pH. >
F4500 Delta 320 pH L @, |
Mettler-Toledo UV-3010 o
360FT ! .
Nicolet LG16-W
. 1. 2. 3. 4.
. o 5. 6. 7.
(CoHs)oN Xy N(C>Hs), s
| OH
X c a Fig.2  Schematic illustration of the photoreactor
and light source
SOsH
1.3
SOs;H Cl 70 mL 1.5 mL
Sulforhodamine B DCP SRB 5x 10" *mol/L. 10 mg NaOH HCIO,
pH 3.00 50 mL 60 min
! 24 ; . 100 pL H,0, 7.49
Fig.1 Structure of SRB and DCP
x 10" *mol/L. Ep
1.2 565 nm
2 500 W SRB
H,0, 17 H,0,
1 mL

10 mL
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30 pL 0.10%  POD 1 mL pH = H,0,/vis SRB 4
6.80  KH,PO,-NaOH 150 pL Soil/H, 0, /vis SRB 240 min
1.00% DPD 10 mL. 60 min

510 nm 25.59% 240 min
H,0, 34.15% SRB
- OH - OH Soil/vis SRB
18 _ H2 O2
- OH 10 mL 1 mL SRB.
0.01 mol/L 1 mL
Sml 15 min M 0 min
12 L 30 min
- OH 300 60 min
90 min
nm 407 nm 1O ¥ 120 min
150 min
5 nm. 0.8 180 min
~ 210 min
COD 500 mL 0.6 | 240 min
200 mL SRB =3.00x 10> mol/L  Soil 04|
=0.50 ¢/. H,0, =3.75x 10 *mol/L pH=3.00 oa b
. GB 11914-89 oL
200 700
COD 20 mL 10 mL 4 /mm
K, Cr, 0, 0.025 mol/L 30 mL H,SO,-
Ag, SO, 2 h 0.01 SRB =1.50x 10~ mol/L.  Soil =0.20 g/L
mol/L. NH, ,Fe SO, » 61,0 H,0, =1.50x 10"*mol/L pH=3.00 vis
3 SRB
cob : Fig.3 Temporal UV-Vis spectra changes of SRB under
IR 0 45 90 180 min visible light irradiation
50 ~ 60°C 1.0 : v ey —
360FT
Nicolet IR T
DCP DCP 06 L
o —m— Soil/Hy05/vi
70 mL N —o sg§ugzo§/33k
1.0 mL DCP 5.00 x 10 mol/L. 10 mg 0.4 - —A—Isfg/‘;‘s.
—o— Hy0,/vis
NaOH HCIO, pH 3.00 50
02 |
mL 60 min -
100 1 7.49 x 10 *mol/L. H,0, 0 . . .
0 50 100 150 200
19 4- t/min
4-AAP DCP
SRB =1.50x 10" mol/L. Soil =0.20 g/L
2 H,0, =1.50%10"*mol/L pH=3.00
4 SRB
2.1 SRB Fig.4  Photo degradation of SRB under different conditions
Soil/H, O,
SRB SRB 3 SRB 565 2.2
nm 5 H,0, =1.50x 10 *mol/. SRB =
240 min  SRB ) 1.50 x 10> mol/L. pH = 3.00
Soil/H, 0, /vis Soil/H,0,/dark Soil/vis SRB
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0.20 ~ 1.40 g/LL 10
TR —=— [H,0,] = 7.49X 1075 mol/L
SRB Soil =1.00 AN -0 [H04] = 1.12X 1074 mol/L
g ..... A [Hy07] = 1.50X 107* mol/L
g/l SRB 0.8 = Vo T (B0 = 1.87X 10 mol/L
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=< B Ng oo
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04| A v O
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0 1 | | A\ """" B,
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3
04| .
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oz L 1.24:1. SRB
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% 50 100 150 200 - OH SRB
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02}
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H,0, =1.87 x 10" *mol/L H,0, =1.50% 10~*mol/L pH=3.00
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Fig.9 Catalyst recycling in repetitive degradation of SRB
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