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Abstract ; For advanced treatment of the refractory coal gasification wastewater, six kinds of molecular sieves with different Si and Al ratios
were selected as the carriers,on which basis, six kinds of Cu/Co supported catalysts were prepared correspondingly.The treatment effect of
catalytic ozonation on coal gasification wastewater ( prepared solution) was carried out,and the reaction mechanism was deeply discussed.
The results of real-wastewater treatment show that the catalytic oxidation efficiency of the catalyst after loading can be improved ,the max
increment can be about 14 times, and the COD removals of the ZSM -5 and SAPO-34 loads are both up to 70%.Further studies have
shown that the main catalytic oxidation reaction sites of the catalyst after loading mainly exist on its particle surface,while there are many
reaction sites remaining in the bulk solution after the load of ZSM~5,which promotes the interactive probability with the organic matter of
the solution, thus improves the mass transfer efficiency.The B catalyst possesses the best surface adsorption ability ,which can be as high as
24% of COD sorption rate.Overall , the experimental results show that the distribution of the ozone catalytic reaction sites and the ratio of
silicon and aluminum content have important effects on the catalytic performance of the catalyst, however, although the surface adsorption

performance contributes a lot to the pollutants removal ,it enhances little to the catalytic abilities.
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Table 1 Characterizations of six molecular sieves carriers

fALF  SAPO-34 NA-Y H-Y B ZSM-5 MCM-41
R L 0.6 5.1 5.3 25 200 2

RiAE/ wm 1.5 1.0 1.0 0.2 0.7 0.2
L 2R 550 750 700 640 350 1 000
T LR TR N m/g.
1.2 GAHBELFIGE

FTIRAARA A 430l LB =Sk BR 4 ( Cu Jo £ 43 K
250 55% ) AR B R b ( Co 435020 46% )
SRR SR, UA— K FrP R 4 G, 1 e K
9 pH WTHI

EEmw i . O F i # Rk M2 48 Co 5
Cu Wl a1 1, LR CuO+Co0
T 3R 5.0% ; QU 1 kg BRI K
40 g TRBRIR AN 44 o B =CHR PR S 43 HLTE 80 °C 11
200 mL K H SRS SR A 145 ¢ —7K
FrBEIR , 17 I8 U 55t R (Bl =t 7R 0 1 i =X e
PR O 28 5 Fr A6 R R 0 58 4 ) 1) 95 Y0 v i I
FRIETT pH A (— M AE 8.5~9.0) , W I e &
] 500 mL, ],

PEACHIR T K B R B 4719 500 mL 3, 8
WREIHET A9 1 kg 204k I, 2R BEFERE 5 )5
(2930 min) , B 12357 4 19 41 Ak 50 3t b 7E SR A v
JCE 6 ~ 12 h, {4 Ak 7] 3 1 4 o3 R AR SRy
I

PEALTIRT B K2 5 4 i A AR TR 110 °C R4t
T 6 h, 2854 3 C/min FHEF] 400 CA55E 4 h, [
TS RIS Rt A AT, 2 DL BTk 6 Fhak AR 4 )
il £ B R B 6 Fh Cu/Co TR AL, T SO
{7 #k & SAPO-34 NA-Y H-Y B .ZMS-5 MCM-
41 435 FR A SAPO NA-Y H-Y B.ZSM MCM;
TEHUE B 3 B T FR o SAPO 4k (NA-Y it
2 H-Y 12 B 1140 ZSM 4 MCM 2k,

1.3 RWEKESHE

EHMET —E R A A O
W 1 s, AP AS [ AR A f A A AR ROR |
REH—68ARRLE R A SR AR 1
L/min, SRR 10 mg/L, WIEW A 1 L, #
JIHE PR 500 v/min, R RS S BRACLBRR, i
EFNBINE R 2 ¢/L, I BEF B4 60 min, {567
53 )R BRI K 55 i SUSE BRI K

B K B AR« LA 100 mg/L 1 /K& iR
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Fig.1 Catalytic ozonation reactor device
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Fig.2 SEM surface topography of six kinds of molecular sieve

carriers and corresponding supported catalysts
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Table 2 Molar fractions of main surface elements of catalysts
JUE G (EIR T H0)
P

Al Si 0 Cu Co
MCM — 26.61 73.39 — —
MCM gk  — 33.45 64.84 0.74 0.97
ZSM 0.32 25.35 74.33 — —
ZSM faigk  0.91 25.92 71.91 0.81 0.44
B 2.47 28.51 69.02 — —
Btz 2.02 24.24 72.14 1.16 0.43
-Y 6.92 19.93 73.15 — —
H-Y gk 7.43 22.49 68.39 1.24 0.54
NA-Y 6.77 18.93 74.30 — —
NA-Y fidk  7.79 17.20 73.20 1.33 0.48
SAPO  17.50 4.84 77.66 — —
SAPO 113k 18.93 6.14 73.16 1.03 0.74

5 pm

B3 pasBEHATEIN
Fig.3 Mapping diagram of the distribution of catalyst

elements of B supported catalyst

HE—2B X 6 Rl AR R0 A A TR HEA T T R TR
REMTRE 45 R WK 3, L0 KA, BRI S >
1.4 ~2.04 mmol/g, WNEEEHE N 1.25 ~2.14 mmol/g,
TAA5 AH I AT 5 5 4 0 TR & 2.6 ~3.25.2.6 ~
3.7 mmol/g, 1Ml NA-Y F¢A R H], sk 5 i A
B . b T WA AL 2H 23 1) £ 80 R T A ) 3R T
FAACE BB R R, 32 S D PR IT B A i Ak 2H 20 T A
PR 25 5T LR I 7 A 1 8 Jm S8 1B (CuO
CoO) 55 , TEHAR K THT S LI oA B HE S il s, 51 A
TSNy LT, TS T 5 A E RER & R i R

3) Zeta AL 5550 A, TEANIR] pH 55AF T, Zeta
RO AT LA B AR e i P s e e, B M2 B
AL pH IHH T Zeta AL ANIE 4 PR, #
L, B R Zeta AL ZIIEME, =T B XA pH

THIRAL, BEE pH B ETE, P Zeta HELALHR S
BN Bl R R, o B RS
(£=0) 212 pH=1.5 &b, 7 B H14&N> pH=10.5,%
WA AR 8 S A0 L T M o™ A T W R
— AN, Y Zeta FLALAGLEXTE/NT 5 mV B L
FMURLAER W P o A AN 50, A 5y KRR
e, X B AR R A B AL R 1 pH S
FEAE 3~9, A I T 43, PRUE R AL A
ROR 38 HAMHEAL R Zeta AL E 2551 150
pH RETE 6~8,
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Table 3 Oxygen—containing functional

groups on the surface of catalysts

T EREH A/ (mmol - g7')

AL
8 PR Fedk
MCM 1.52 1.90 —
MCM 7% 2.75 3.37 —
ZSM 1.48 1.60 —
ZSM 4%, 2.60 3.25 —
B 1.82 1.65 —
B 11z 2.98 3.26 —
H-Y 1.62 2.14 —
H-Y 4 3.05 2.80 —
NA-Y 1.40 1.25 0.02
NA-Y ik 2.85 2.60 0.15
SAPO 2.04 1.92 —
SAPO fi#k 3.25 3.70 —

Zeta I[LAZ/mV

F4 BEPB AN Zeta AL

Fig.4 Zeta potential diagram of B carrier and 3 supported catalyst
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RS HIIMAZ] 100 me/L ) — KA B RRIE R, 217
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DLBA S R B, T 4T 8 AR 1) TOC J3BRah 2R 5 4l
BRSNS, BRI B AR A AR Ak, SRR R
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Fig.5 Comparison of TOC removal efficiency of different catalysts
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Table 4 Pseudo—first order rate constants for TOC
oxidation catalyzed by different supported catalysts

. SAPO NA-Y H-Y B ZSM MCM
AL " " " ' - \
fagk M gk ik gk gk
K /min”' 0.0318 0.0209 0.0224 0.0222 0.0490 0.008 8
R* 09198 0.9930 09116 0.9955 0.9650 0.946 0

58
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Fig.6  First order kinetic fitting results of oxalic acid

K6

catalyzed by supported catalysts
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Table 5 Adsorption of tert—butyl alcohol by catalyst

fEAL H-Y 7%k ZSM fi#k B ik
W A T VS VAT
23.68 23.68 23.68
FUEWE/ (mg - L)
W B S A RO T I
21.03 21.26 20.40
R E/ (mg - L")
IR Bk R/ % 11.2 10.2 13.8

= 7ZSM 14+ HUTEE
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Fig.7 Determination of different reaction points in supported catalysts for catalytic oxidation
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Fig.8 Adsorption results of organic matters in real

wastewater by molecular sieves carriers
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Fig.9 COD removal efficiency of different catalysts
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