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Abstract: The catalytic oxidative degradation of 2,4-dichlorophenol (2,4-DCP) was studied. The results indicated that CuO/y-Al,O; exhib-
ited high activity for the reaction. Adding alkaline-earth metal oxides into CuO/y-Al,O; improved the liberation rate of chloride ion from
2,4-DCP remarkably and SrO was the most efficient. The 2,4-DCP conversion and the liberation rate of chloride ion reached 100% when the
CuO/y-ALLO3-SrO catalyst was used 3 times. The results of X-ray diffraction and the temperature-programmed-desorption of ammonia indi-
cated that the catalyst with good dispersion of CuO particles and a less amount of acid sites was favorable for the efficient oxidative degrada-
tion of 2,4-DCP. A probable pathway of the oxidative degradation for 2,4-DCP over the copper-based catalyst was suggested.
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Table 1 The oxidative degradation of 2,4-DCP (dichlorophenol) over
different metal oxide catalysts

Conversion of Liberation rate of chloride ion

Catalyst
2,4-DCP (%) from 2,4-DCP (%)

No catalyst 34 2
Fe, 05 10 7
Co;04 24 5
NiO 20 4
V,0s 31 27
MoO; 30 9
WO; 38 17
MnO, 30 13
CuO 100 48

Reaction conditions: catalyst 0.048 g, 30 °C. The results were taken
after 6 h.
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Table 2 The oxidative degradation of 2,4-DCP over the supported

CuO catalysts

Conversion of  Liberation rate of chloride ion
Catalyst

2,4-DCP (%) from 2,4-DCP (%)
SiO, 12 1
v-ALOs 23 9
Si0,-Al,04 17 4
CuO/SiO, 36 28
CuO/y-ALLO; 100 59
CuO/Si0,-Al,0; 71 44

Reaction conditions: catalyst 0.5 g, CuO loading 0.9 mmol/g, 30 °C.
The results were taken after 2 h.
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Fig. 1. XRD patterns of CuO/SiO, (1), CuO/y-ALO; (2), and
CuO/Si0,-AL0;5 (3) catalysts.
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Fig. 2. NH;-TPD profiles of CuO/SiO, (1), CuO/y-ALOs (2), and
CuO/Si0,-Al,05 (3) catalysts.
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Table 3 The effect of CuO loading on the oxidative degradation of
2,4-DCP over CuO/y-ALOs 0]
CuO loading  Conversion of 2,4-DCP  Liberation rate of chloride é’
(mmol/g) (%) ion from 2,4-DCP (%) § 3)
0.3 97 49 s
0.6 100 53
0.9 100 59
1.2 98 47 @)
1.5 80 47
P S S Y S S S T S S S S ENS SO SR S S S S S S
18 I 43 30 40 50 60 70 80

Reaction conditions: catalyst 0.5 g, 30 °C. The results were taken after
2h.

o, B 2,4- A I H LR AR ER 100%. F L SrO [ 4
HEAE H 5, 24 SrO B & &4 0.3 mmol/g B, T~ 30
°C N 2 h, 2,4- G i A0 RV B T I RS TSR 3
15 100%.

f?— 4 WEE&REENLPEFIX CuO/y-ALO; L FIFE MR %
EMRS N

Table 4 The effect of alkaline-earth metal oxide promoters on the

activity and selectivity of CuO/y-Al,O; catalyst

Conversion of 2,4-DCP Liberation rate of chloride

Promoter .
(%) ion from 2,4-DCP (%)
— 100 59
MgO 100 96
CaO 100 86
SrO 100 100
BaO 100 95

Reaction conditions: CuO loading 0.9 mmol/g, alkaline-earth metal
oxide amount 0.3 mmol/g, catalyst 0.5 g, 30 °C. The results were taken
after 2 h.
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Fig. 3. XRD patterns of CuO/y-ALOs (1), CuO/y-ALL,O;-MgO (2),
CuO/y-Al,0;-CaO (3), CuO/y-AL05-SrO (4), and CuO/y-Al,0;-BaO
(5) catalysts.
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Fig. 4. NH;-TPD profiles of CuO/y-ALO; (1), CuO/y-ALL,O;-MgO (2)
CuO/y-Al,05-CaO (3), CuO/y-ALO5-SrO (4), and CuO/y-Al,03-BaO
(5) catalysts.
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Table 5 Test of life time for the copper-based catalysts

. Liberation rate of
Used  Conversion of

Catalyst . chloride ion from
times  2,4-DCP (%)
2,4-DCP (%)

CuO/y-ALLO; 1 100 59

2 100 59

3 100 59
CuO/y-ALLO5-MgO 1 100 96

2 100 96

3 100 96
CuO/y-AL,0;-CaO 1 100 86

2 100 75

3 100 72
CuO/y-AlL,O5-SrO 1 100 100

2 100 100

3 100 100
CuO/y-ALLO;3-BaO 1 100 95

2 100 95

3 100 95

Reaction conditions: CuO loading 0.9 mmol/g, alkaline-earth metal
oxide amount 0.3 mmol/g, catalyst 0.5 g, 30 °C. The results were taken
after 2 h.
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Scheme 1. The oxidative reaction of 2,4-DCP over copper-based
catalyst.
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Scheme 2. Pathway of the completely oxidative degradation for

2,4-DCP over copper-based catalyst.
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