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Treatment of acid brilliant scarlet dye wastewater by ozone catalytic oxidation
over activated carbon-based catalyst

JIANG Guang-an”™ , ZHAO Yue, LI Bao-zhong, GUO Hong-shan
(Dalian Research Institute of Petroleum and Petrochemicals, Sinopec Corp., Dalian 116045, China)

Abstract: Activated carbon composite supports and catalysts with different composition are prepared,and then used
in degrading acid brilliant scarlet dye wastewater in terms of chemical oxygen demand ( COD) by ozone catalytic
oxidation.The physical properties of different supports and catalysts and the corresponding removal rates against COD are
compared.The effects of pH value,reaction space velocity and ozone dosage on the removal rate of COD are investigated
in detail. Results show that the self-made activated carbon composite supports and catalysts have the advantages of high
strength, low attrition loss, high ratio of mesoporous and uniform metal dispersivity.The removal rates of COD over it are
10. 9%~-16. 5% higher than that over commercial activated carbon catalyst. Appropriate pH value, low space velocity and
high ozone dosage are all helpful to improve the COD removal rate. When the space velocity is 1 h™" ,pH value is 8 and
ozone dosage is 200 mg-1.”", Cu-Ce/AC-NTB catalyst can bring about an average COD removal rate of 72. 2% ,and it can
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operate stably for 30 days,representing good catalytic activity and stability.
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(m2g) (em-g) om (Neem™) %

AC-NTA 146.0 0.14 3.75 127.3 2.3
Cu-Ce/AC-NTA 160.3 0.14 3.32 128.2 2.2
AC-NTB 387.2 0.37 4.13 116.7 2.0
Cu-Ce/AC-NTB 391.5 0.38 3.91 117.5 2.1
AC 562. 4 0.27 1.99 103. 6 3.5
Cu-Ce/AC 568.7 0.27 1.98 102.9 3.5

Cu—Ce/AC—NTA #) SEM FI TEM Kl 4nE 1 fF
o MET(a) AT LIE T LRI B R Z [ 2
ZRREBETE— R, ORI R B RGO, LU 2 T AR
PEIR BEARAR 22 14— JEE DR (R Ak )3 A7 A 4 T Y
I, AT — 8 09 LU R T AR, i v 4 s 453
R R HE T A5 B 1(b) Hral LIE T4
Ja& 203 L33 ST M oy BCAE AR Y 2 ET

50 nm
— I

(a) FHEHEEE (SEM) (b) EHTHEBE(TEM)

K1 Cu—Ce/AC-NTA &1t 7| iy v 55 X AE

3 FREAL R B FLAR A & 2 s, A 2
AR Y Bl o e S AT Cu-Ce/AC AL

0.04

0 20 40 60 80
L% /nm

1—Cu-Ce/AC;2—Cu-Ce/AC-NTA ;3—Cu-Ce/AC-NTB

K2 TREELH NI



- 126 - A AL T

TR IR 8 0 AT AE S FLIE B N 5 F il Y Cu—-Ce/
AC-NTA fEALFN AL AE A A LI 3 22 10 Cu—
Ce/ AC—NTB AL A T FLE— 200800, A FLIG s
i, MEARFRIFLARIE AT LU [ 5 R $ ki
Jt, BRI 6 R AL R A R
2.2 EUEFIBEELR

DVEE 2w B =R =R R S i
5, X6 W B S AS TR AR A T MRS 70 L, 25 2R
m=R2 fpim, hHE2 7 JLLEW, 7 pH R 8,5 H
1 h™, RSN R 200 mg/L (950 41T, RIA
AR K X I A7) ) B AR A A BT B g 3 1 A e
FIME AT A : Cu—Ce/ AC-NTB>Cu-Ce/AC-NTA>
AC-NTB>Cu-Ce/AC>AC-NTA>AC>blank, Hafh &
AL COD EBRFANLH 20.3%, il A AC AC—
NTA Fl AC-NTB J5 & 7K COD %70 H42 8 T
24. 5% 34. 3% F 40. 6% , i £ # AR 12 35t Cu—Ce
5, COD 25 R BB 45 H W Ak L4 538 hm T
11.1% 12. 2% 11. 5%, AT UL, 5 36 P e 14+
ALBE B A U R ARSI RN B EA T, R R TR
AR AT AT LLIE o W AR HDRE S 480 FE ALY
3 W S 2844 A 700 2 T8, PR R A Ak 7 2 T ) T
M SR A I A i A R TE PR H R, B
P 2 P 2 TR B A9 A B 43 64T O, 8 3
A AL H ™ NG 2 ksl LLE 6
TR A M %) JoT 3 B0 AR s v 1 A 24
R B A AL AL L BRI 7K COD MRICR I A an
A il O i TR EE MR A Sl R AR
B i P P 2 A A AR A b, S A A 1]
T At S BOR AR LT 40 5 PR 3 75 2 X6 S g
HLERFN ) J1 22 AT B AR SE , TSR RIS A
REAE [ il 2R i ity I B E— 254 i A 7] 1 R4
AR TEE . 38 H A, 48 E AL P RE 1S i 5L 4
MR IR & BRI A iR RN . W R RS, 5
SN SR TR R AH e B8 B RECRE A 5, i A 1) L AR
B\ P BT =R At 7 E e S = K
oy AL IR A RE T RO AT

x2 AEMELF COD EBREMLLE

FEAL blank AC Cu-Ce/AC  AC-NTA
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