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Preparation of cobalt aluminate/ceramic honeycomb catalyst and
application thereof in dye wastewater treatment
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Abstract In order to increase the catalytic efficiency of advanced wastewater treatment by catalytic
ozonation cobalt aluminate ( CoAl,0,) /ceramic honeycomb ( CH) catalyst was prepared by a coating
method. The influence of coating times the addition amount of catalyst calcination time and temperature
on the catalytic efficiency was investigated to optimize the preparation conditions. The structure of
catalysts were analyzed by X -ray diffractometer field emission scanning electron microscopy and N,—
adsorption and desorption. The catalytic performance and mechanisms were evaluated by catalytic
ozonation of hydroquinone. The results show that the catalytic efficiency of CoAl,0,/CH is the highest
under the conditions of coating for 6 times calcination temperature of 700 °C  calcination time of 6 h and
molar ratio of Co to Al of 0.4 :5. The specific surface area and pore volume are the highest and reach
45.47 m’/g and 0. 05 cm”/g respectively. Removal rate of hydroquinone is 84. 51% and removal rate of
COD is 50. 60%. The prepared catalysts belong to the spinal structure and the coating has a sponge-like
structure. The catalysts maintain high catalytic activity and stability after repeated use for more than
5 times. Therefore the application is promising.

Keywords cobalt aluminate/ceramic honeycomb catalyst; catalyst; dye wastewater; catalytic
ozonation, wastewater treatment
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1
Tab.1 Orthogonal experiment table

2
Tab.2 Results of orthogonal experiment for

catalyst preparation

A B C D
Co Al CoD
/°C /h A B ¢ b 1% 1%
1 500 2 0.2:5 2 1 500 2 0.2:55 2 38.69  69.74
2 600 4 0.4:5 4 2* 600 4  0.4:5 2 41.97  70.90
3 700 6 0.6:5 6 3* 700 6  0.6:5 2 50.38  74.76
4 600 2 0.6:5 4 4420 79.75
1.4 5* 700 4 0.2:5 4 48.07  81.87
6* 500 6 0.4:5 4 52.30  81.64
7000S/L X ( 7 700 2 0.4:5 6 5161 79.12
) 30 mA 8* 600 4 0615 6 49.20 81.53
40 kV 10° ~ 80° 9* 500 6 0.2:5 6 50.39 84. 63
o . B K, 47.13 44.83 45.72 43.68
10(°) /min X Cu Ka (A= cop K, 45.12 46.41 48.63 48.19
0. 154 nm) . ASAP-2020 M Ky 50.02 51.02 47.93 50.40
( Micro—meritics ) 490 6.19 291 672
" K, 78.67 76.20 78.75 71.80
N 110 K, 77.39 78.10 77.22 81.09
4 h 77 K / Ky 78.58 80.34 78.68 81.76
o BET( Brunauer-Emmett-Telle) .28 414 1.53 9.9
BJH ( Barrett—.]oyrzloer— 2.2 . pH
Hallender) o (0.)
XL-30 ( FEI ) N
o WDW-50
. 0, ( 0.1.3.
( ) € 2.5.3.4.5.3 mg/L) COD
19.3.19. 3,10 mm) ’
2 mm/min, ) 0,
CJ/T 3028.2—1994 ( 0
3
AY A} >>
: 5 min : 0,
(A =288 nm) R 5B- 0
3
3BV8 ( ». ), 0.1.3.2.5.3. 4,
) cob— . 5.3me/l. O, 0.31. 13%52. 36%
29.00%+18. 03% 0, 2.5 mg/L
2
0,
2. 1 , 03
2 o 2.5mg/l. 0O,
9* COD COD .
84.63% 50.39%. 0,
> >Co Al > o 0, o
CoAL0,/CH (0.11.50.
o 23.10.34.50.46.00 g/L) COD
COD 3 . 0,
A,B,C,D, 84.51% COD 11.50 g/l COD
50. 60% CoAL0,/CH 0,
:Co Al 0.4:5 6 *OH O, ;
700 °C 6 h. CoAlL,0,/CH 23.10 g/L
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Fig.2 Influence of O, concentration on removal rate of hydroquinone and COD
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Fig.3 Influence of CoAl,0,/CH addition amount on removal rate of hydroquinone and COD
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4 pH coD
Fig.4 Effect of pH value on removal rate of hydroquinone ( a) and COD ( b)
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Fig.5 N, adsorption/desorption isotherms of 1% catalyst (a) and 9% catalyst ( b)
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Tab.3 Mechanical properties of different catalysts
/N /MPa 45.47 m*/g  0.05 em’/g.
4 657 12. 50 4) /
1* 6312 16.49
1* 6 024 16.17
FZXB
9* 5918 15.89
9* 5225 14.11
CoAl,0,/CH ( 9* ) URBANO VR MANUERO M G PEREA M M et al.
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Fig.8 Effect of recycling utilization times of

CoAl,O,/CH catalyst on removal rate of hydroquinone
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