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1.3 CuO-CeO,/CSAC 1.4.2
1.3.1 Cu0-Ce0, /CSAC 7(h) . CuO-
5.00 g Ce0, /CSAC . m( g) pH -
0.5mol « L™"  Cu(NO,), T
» 3.00.3.50.4.00.4.50 h 0.40.0.45.0.50.0. 55.
0.1 mol * LL Ce( NO,) ,
‘ 0.60 g 5.0.6.0.7.0.8.0.9.0
12.00 h cob ( )
80.0 °C Cr P1 pP2) -
COD,,
3 3
Cu0-Ce0, /CSAC
1.3.2 Cu0-CeO, /
CSAC . 1.5 COD,,
r(h) . T(C) . 0.5mol + L' COD, (GB
Cu( NO,) , V,(mL) 0.1 mol * 11914—89)
L™ Ce(NO,), V,( mL) ;

5 1.50.2.00. ¥, =(A,74;) x100% A A
2.50.3.00.3.50 h 200.0.250.0.300. 0.350. 0. (510 nm)
400.0 °C 0.0.5.0.10.0.15.0.20.0 mL 0.0.5.0. : P2 =) X
10.0.15.0.20.0 mL ().

Cu0-Ce0, /CSAC 100 mL 1.6 CuO-CeO,/CSAC
GR COD, Quannta200F
pi(mg L) py ) . ( : X— BrukerD§ X~
) p =641 mg + L™"  p, = Cu K, A=
16 384 Cu0-Ce0, /CSAC 0.154 0 nm 40 mA 40 kV
0.50 g 3.00h pH 5.0. 10° ~90°.
1.4
1.4.1 cuo- 2
Ce0, /CSAC . :
Cu0-Ce0,/CSAC pH 2.1 CuO-CeO,/CSAC
100 mL GR Cu0-Ce0, /CSAC
. ( ) P = 1
962 mg * L' p, = 32720
1 CuO-CeO,/CSAC
7/h T/C V) /mL V, /mL pi/(mgeL™") P/
1 1.50 200.0 0.0 0.0 75 124
2 1.50 250.0 5.0 5.0 67 90
3 1.50 300.0 10.0 10.0 60 90
4 1.50 350.0 15.0 15.0 65 111
5 1.50 400.0 20.0 20.0 86 178
6 2.00 200.0 5.0 10.0 82 119
7 2.00 250.0 10.0 15.0 63 106
8 2.00 300.0 15.0 20.0 48 79
9 2.00 350.0 20.0 0.0 46 70
10 2.00 400.0 0.0 5.0 55 90
11 2.50 200.0 10.0 20.0 66 115
12 2.50 250.0 15.0 0.0 29 34
13 2.50 300.0 20.0 5.0 23 28
14 2.50 350.0 0.0 10.0 54 74
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1( )
7/h T/°C Vi /mL V, /mL p/(mg+ L") P,/
15 2.50  400.0 5.0 15.0 72 108
16 3.00 200.0 15.0 5.0 42 64
17 3.00 250.0 20.0 10.0 62 106
18 3.00 300.0 0.0 15.0 56 85
19 3.00 350.0 5.0 20.0 73 111
20 3.00 400.0 10.0 0.0 62 74
21 3.50 200.0 20.0 15.0 79 154
22 3.50 250.0 0.0 20.0 76 147
23 3.50 300.0 5.0 0.0 49 57
24 3.50 350.0 10.0 5.0 39 62
25 3.50 400.0 15.0 10.0 62 110
K, 70. 8 68. 8 63.2 52.2
K, 58.8 59.4 68. 6 45.2
K 48. 8 47.2 58.0 64.0
= 298.4
K, 59.0 55.4 49.2 67.0 2
K 61.0 67.6 59.4 70.0
R, 22.0 21.6 19.4 24. 8
K, 118.6 115.2 104.0 71.8
K, 92. 8 96. 6 97.0 66. 8
K . . . .
zz 71.8 67.8 89.4 99. 8 z _ 4772
K 88.0 85.6 79.6 112. 8
K 106. 0 112.0 107.2 126.0
R, 46. 8 47. 4 27.6 59.2
Y, (0.5 mol » L") v, (0.1mol « L") (K, (i=12345) 25
CoD,, K (i=12345) 25
1 13 COD, 2.2 CuO-Ce0,/CSAC
( 23 mg-L" 28 ) X—
T,V Vy. 4 5 ( XRD) (SEM) 1 2
4001
Kis(7) =48.8.Ks(T) =47.2.K,,(V,) =49.2.
. 300
K,(V,) =45.2 mg+L™'(COD,) Ky(7) =71.8. i
Ku(T) =67.8.K,, =79. 8.K,, =66.8 () = 200
.V,V
T3l3 VsV 100k
10 26 3I0 4I0 5I0 6I0 7I0 8I0 9I0
1 26/(%)
3 cob, 1 CuO-CeO,/CSAC XRD
B 1 25.75°  36.78°
1.8 mg « L7 CuO( PDF484548)
7, T,VisV,  COD, (23 mg+ L) Cu0 . 28.32°.47.78°
(28 ) 56.75° CeO,
7=2.50 h T=300.0C ( PDF34-0394)
V,=15.0 mL V, =5.0 mL. 2 Cu0-Ce0,/  CeO; : CSAC
CSAC CuO/CSAC to Cu0 - CeO,
CODCr 2

62.4% 69.7%. COD,
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2 CoD,.,
4.00 h
2
4.00 h. COD,,
0.55¢
2
0.55 g. COD,,
o.gg kV Hivgar? v:sjjm 10(?;30x Ed% Qu;ntpa:nFEG PH PH 2
2 CuO-CeO,/CSAC SEM pH 50
2.3 COD,
2 . . CuO
2 pH 5.0  6.0.
2 .m pH COD,
:m=0.55¢g pH=5.0
cr/h 2.50 3.00 3.50 4.00 4.50
Lip,/(mg+ L") 65.4 54.0 44.7 39.2 36.5
2:p,/ 108.0 72.0 45.8 29.4 26.2
:7=4.00 h pH=5.0
tmlg 0.40 0.45 0.50 0.55 0. 60
l:p,/(mg+ L") 110.3 80.8 56.0 39.2 38.9
2:p,/ 261.8 140.7 45.9 29.4 26.1
:7=4.00h m=0.55 g
‘pH 5.0 6.0 7.0 8.0 9.0
lip/(mgeL™") 39.2 56.3 62.2 79.0 79.4
2:p,/ 29.4 88.3 171.4 199.6 216.0
2.4 3 +5%
3.(1) ~(2) 4. 4
p, =1388.95 —110. 707 — 5 210. 75m + 124. 24pH + (1) (2P <0000 F >
2 F0.01(9 9) =3.70
50. 007m — 2. 40 7pH - 50. 50mpH + 10. 657* + ,
, , : R*>0.990 0
4 615.00m* —6. 16pH (1) .
p, =2 930. 05 —710. 207 =9 128. 00m +386. 65pH + 4000 _
398.007rm — 47. 307pH - 478. 00mpH + 88. 207 + ' ’
8 820. 00m” +12. 70pH>. (2) (1)
3 13 6
(2) :
( 73m,pH,) COD, (1) (2) 1 2 2
36.5mg L' 26.2 . P
(1) (2) COD, ( 4 * ) F
3 6 9 (F

7 10 coD,, )
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3 ( )
/(mg e+ 17! /
s/h mlg pH p/(mg = L) AE, 1% P2 AE,
1 3.5  0.50 6.0 91.2 89.5 ~1.80 214.7 212.1 ~1.21
2 450  0.50 6.0 74.5 74.6 0.13 122.7 122.7 0.00
3 3.5 0.60 6.0 63.4 63.3 -0.16 122.0 122.1 0.00
4 450 0.60 6.0 51.7 53.4 3.29 69.8 72.4 3.72
5 3.5 0.55 5.0 44.7 4.6 -0.23 45.8 47.1 2.84
6 4.50 0.55 5.0 36.5 34.6 -5.21 26.2 24.9 -4.96
7 3.50  0.55 7.0 70.9 72.8 2.68 267.0 268.3 0.49
8 450 0.55 7.0 57.9 58.0 0.17 152.8 151.5 -0.85
9 400 0.50 5.0 56.0 57.8 3.21 45.9 47.2 2.83
10 400 0.60 5.0 38.9 39.1 0.51 26.1 24.8 -4.98
11 400 0.50 7.0 88.9 88.7 -0.22 267.6 268.9 0.49
12 4.00 0.60 7.0 61.7 59.9 ~2.92 152.2 150.0 -0.85
13 4.00 0.5 6.0 56.0 56.0 0.00 88.2 88.2 0.00
14 400 0.5 6.0 56.0 56.0 0.00 88.2 88.2 0.00
15 400 0.5 6.0 56.0 56.0 0.00 88.2 88.2 0.00
16 400 0.5 6.0 56.0 56.0 0.00 88.2 88.2 0.00
17 400 055 6.0 56.0 56.0 0.00 88.2 88.2 0.00
4
(D p/(mg-ml ) BT
P P
Y Y
3532.56 9 39251 139.88  <0.000 1 %%+ 90211.04 9 10023.45 2504.83 <0.0001 % %%
r 307.52 1 307.52 109.59  <0.0001 % %%  9660.50 1  9660.50 2500.87 <0.0001 s % %
. 112575 1 1125.75 401.18 <0.000 1 % %%  9856.08 1  9856.08 2551.50 <0.0001 % %
pH  1333.86 1  1333.86 475.36 <0.000 1 %% 60482.42 1 60482.42 15657.43 <0.0001 * % *
m 6.25 1 6.25 223 0.1792 396.01 1 396.01  102.52 <0.000 1 % % *
pH 576 1 576 2.05  0.1950 2237.29 1 223729 579.18 <0.000 1 % % %
mpH 25.50 1 2550 9.09  0.0195 2284.84 1 2284.84 59149 <0.000 1 % % %
7 29.85 1 29.85  10.64  0.0138 2047.17 1 204717 529.96 <0.0001 % % %
m? 560.48 1 560.48  199.74  <0.000 1 %  2047.17 1  2047.17  529.96 <0.000 1 % % *
pHZ 15990 1 159.90  56.98  0.0001 % % 679.12 1 679.12  175.81 <0.000 1 % %
19.64 7 2.81 27.04 7 3.86
19.64 3 6.55  3.06  0.3123 27.04 3 9.01 2,14 0.2372
0.00 4 0.00 0.00 4 0.00
3552.20 16 90238.08 16
R? 0.990 8 0.999 4
42.751 161.934
Dk ok ok (P<0.001) ; % * (P<0.01);* (P<0.05);
Design-Expert (1) 7=2.50h 7'=300.0 C V, =15.0 mL V, =5.0 mL
(2) T= Cu0/CSAC CoD,,
4.12 h m=0.57 H=5.0
" &P 62.4%  69.7%.
p, =343 mg L p,=12.9 3
Cu0-Ce0, /CSAC
CoD,, 2
S
p, =35.2 mg * L~ Py =12.7 COD, 962.0 mg * L 32 720.0
pH 6.0 7=4.50 h 7=4.12 h m =
m=0.60 g PP 51.7mg+L7'. 0.57¢ pH=5.0 COoD,,
69.8 2 4 . _
0 ( ) 35.2mg L7 12,7
9.3% 99.96%. (1) (2)

3
+5%

CuO0-CeO, /CSAC
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The Preparation of CuO-CeQ,/CSAC Catalyst and
Its Treatment of Dyeing Wastewater

QIU Junming' > JIANG Boquan®
(1. Periodical Press Nanchang University Nanchang Jiangxi 330031 China;
2. School of Resources Environmental and Chemical Engineering Nanchang University Nanchang Jiangxi 330031 China)

Abstract: CuO-CeQ, /CSAC catalyst is prepared by using self-made coconut shell activated carbon as carrier to treat
acid bright red GR dye wastewater. The preparation parameters of CuO-CeQ, /CSAC are optimized by orthogonal ex—
periment. Single factor combined with response surface experiment are used to optimize the processing conditions of
the treatment of acid scarlet GR wastewater by the prepared CuO-CeO,/CSAC catalyst. The results show that the op—
timum process parameters of the CuO-CeO, /CSAC preparation are 7= 2.50 h T= 300.0 C V, =15.0 mL V, =
5.0 mL and its degradation rates of COD, and chromaticity are 62.4% and 69.7% higher than those of single
component CuQ/CSAC catalyst. The optimal condition for treatment of simulated wastewater by CuO-CeQ, /CSAC at
room temperature are 7 =4.12 h m =0.57 g pH =5.0 and the COD, and chroma are degraded from 962.0 mg *
L~" and 32 720.0 times to 35.2 mg * L.™' and 12.7 times respectively. The established process models with COD,
and chromaticity residual concentration as the response values are in good agreement with the experimental results
which can predict the effects of COD, and chroma degaradation under different process conditions.

Key words: copper oxide; activated carbon; cerium dioxide; wet catalytic oxidation; dyeing wastewater; metal catalyst

( 1 )



