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Abstract This paper studied the property of oxides of nickel, ferrite and copper or their two
components mixture that catalyzed ozonation of tobias acid solution, one of important dye inter—
mediates. Ni-¥e( 1+4) and Ni-Cu( 4 +1) catalysts which were prepared by the adsorption—precipi—
tation method performed the highest activity, their ozone utilization efficiency is 28. % and
24.3% higher than the ¥-A1203 carrier respectively. In the process of catalyzed ozonation,
biodegradability of solution was greatly improved, and BODs/ COD rose to the maximum value
of 0.28 as the ozone dosage was 0. 25— 0.35g/L.

Keywords ozone oxidation, catalytic ozonation, T obias acid solution, biodegradabiliy, metal ox—
idate, catal yst.

Fe(NO3)3 Cu(NO3)2,

o0 ’ ( adsorption—
) precipitation) . 1
[2-4]
el (Fe(NO3)s  4.56% Ni ( NOs3)26. 70%
: Cu(NO3):6. 62% ,
2 200]’[11 7 ”
1 ( 200ml) . 100gY-A 103
, C )
1.1
Y-AL20s, 2. 5- (Project Supported by the State Key Lab. of Environ.
4. Smm , 250m 2/ s A quatic Chem. , Chinese Academy of Sciences)

A
: Ni(NO3)2 :1 741145



30

1
2
( )
2.1
OH , OH s
, 1 Ni¥e
1 ,
1 Ni-Fe /%
Ni Fe Cu ,Ni_Fe Felrea Ni¥e NiFe NiFe Ni¥Fe
) ) . 12 14 24 41
Ni-Cu NiFe Ni- —& 258 0.74 2.06 2.44 3.5
Cu 5 ( Fe 241 1.0 1.85 0.7
;44241412 14 22
OI(oxidation
g index) .01 CoD
YALOs— - - .
T 2 2
2 OI 2
1 ,
1
1.2 (1)
(CoH NOS) Ni-Urea Fe—grea Cu-Urea .
s 8%. ) ’
’ $00 x . YA 1203
250mm, : o o1
s 2 . ’
0. 06m’/h, 0mg/L ;5L 25 ;
COD 1000mg/L ., 40 , NaOH Lol .
pH 11 100r/ min, 5
100g. o 5
20m in R 1.0 .
0.0 0.2 0.4 0.6 0.8 1.0
pH COD BODs B /gL
3
KRESKHO
ﬁ 1. 2.Y-Al,0; 3.Fedlrea 4.NiUrea 5.Cu-Urea
a<  EEER R 3% , , 01
G SEHUA LT
$+3H | T EFERELTIE :
3a3 15Tk Y-ALO3 or
7V % 3 9
F amsan .3 . Cu-Urea

, FelUrea OI .
(2) Ni-



31
Fe Ni€u ) COD )
Ni-Cu , 0.25- 0.35¢/L( 45—
’ ) 60m1n) 7B0D5 ) BODS/COD
( 0.24) ; BODs
. NiFe , , BODs/ COD . Fe-
Ni-Fe(1-4) :  Ni-Cu Ni- Urea ,BODs BODs COD
Cu(4-1) Y-AL2O3 , s
, NiFe(l4) NiCu(4-) , COD
, 0.60¢/1. ,¥Y-
0.4
AlLO; 01 1.73 Ni-Cu(4 1)
1.23,Ni-Fe(1+4) 1.31, g
28. % 24.3%. §
o
2.5 m
2.0
S 1.5 T
T .
0
ol >~ £
0.0 0.2 0.4 0.6 0.8 1.0 Q
RN gL 2
0 . . . .
o 0.0 0.2 0.4 0.6 0.8 1.0
4 NiFe
. . . REM#HER/g L
1. NiFe(1-4) 2. NifFe(1-2) 3. NiFe(1-1)
4.NiFe(2) 5. NiFe(4 1)
6
2.5 1. 2.Y-Al,03 3.FeUrea 4.Ni-Urea 5.Cu-Urea
2 .
2ol (2) Ni¥e
. 7
o .
1.5} , Ni¥e s
BODs BODs/COD ,
1.0 . . . .
0.0 0.2 0.4 0.6 08 1.0 ) 0.25- 0.35g/L ,
RAHFER /gL BODs/ COD 0. 20; ,
BOD:s ,
5 NiCu
Fe
L. NiCu(1-4) 2.Ni-Cu(12) 3. Ni-Cu(1-1) .
4.Ni-Cu(24) 5.Ni-Cu(4-1) (3)Ni-Cu 8 ’
2.3 NiCu Ni-Urea
Fe-Urea ) , BOD:s
(1) Y—A1203 N COD N BODS/COD
BODs BODs/COD : ;
6. 0.25- 0.35¢/L.  ,BODs BODs/COD
, BODs ., BODs/COD ,



32

1
0.4 ’
5 ’
8 0.3 3
2
S 0.2 4
g 2
0.1 1 , 0.24
0.0 0. 28.
200
T, 150} y 1 3
= 4
o
100
E (1)
o
M 50f
3 . .
0 : : : : , Ni¥e(1l-4) Ni-Cu(4-1)
0.0 0.2 0.4 0.6 0.8 1.0
SRR /gL , YAIL20s3 ,
28. % 24.3%.
7 NiFe (2
1.NiFe(1-4) 2. Ni¥Fe(1-2) 3. NifFe(1-1) s
4.Ni-Urea 5. Fe-Urea 0.25- 0. 35g/L 7BODS/COD
0.4 0 . Ni—-Cu
. ,BOD/ COD
a 0.3f
8 0.24 0.28.
S 0.2
2
0.1F 2 7 1 Stockinger H, Heinzle E; Kut O M - Removal of chloro and
nitro aromatic wastewater pollutants by ozonation and

2

T
0
~'J
g
>
S
M
0
0.0

8 NiCu

0.2

0.4 0.6
REWHFER/g-L !

0.8

1. Ni-Urea 2.Cu-Urea 3. Ni-Cu( 1 4) 4. Ni-Cu(1-2)
5.NiCu(1-1) 6.Ni-Cu(2-1) 7.Ni-Cu(4 1)

0.28;  ,BODs .,COD
BODs/ COD ;
, BODs/ COD
(2-)
0. 28.

)

Ni-Cu

biotreatment. Environmen tal

1 5,29(8):2016— 2022

Science and Technology,

2 TakahashiN- Ozonation of several organic compounds hav—
ing low molecular weight under ultraviolet irradiation-

0,12(1):1- 17

3 Rajala-M ustonen Ritva L, Heinonen-T anski Helvi. Effect

Ozone Science & Engineering, 1

of advanced oxidation processes on inactivation of col—

iphages- Water Science and Technology, 1 5, 31(5/6):
131- 134

4 Tarkovakayal A et al.. Use of coal catalysis for oxidation—

destructive treatment of sewage. Khimiyai T ekhnologiya

Vody, 1 3,15(7/8):578- 584
5 s
L1 6,17(4): 14— 17
6 , Ni Fe
.1 6,15(10):25- 27
7

, 10 3:1- 37



