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Abstract:In order to obtain the best process parameters of ozone catalytic oxidation, the impact of ozone ventilation, ozone concentration
and catalyst dosage on COD removal was studied by using single factor and orthogonal test method in 1t/h ozone catalytic oxidation device-
and the primary and secondary order of process conditions and the best process parameters were determined.Finally,the best process pa-
rameters were tested continuously for 80 hours,and the removal effect of COD under the best process parameters was further investigated. It
is concluded that the three process conditions(i.e. ozone concentration,ozone ventilation capacity and catalyst dosage) have a great influ-
ence on COD removal rate.Through single factor experiment, it is found that with the increase of ozone ventilation,ozone and catalyst dos-
age ,the COD removal rate will increase under the same conditions,but the treatment cost will increase . Considering COD removal rate and
ozone ventilation cost,the ozone ventilation rate is 1.5 m’/h< ozone ventilation rate <2.5 m’/h;the ozone concentration is 150 mg/L <

ozone concentration <250 mg/L;the catalyst dosage is selected as 20 kg/t < catalyst dosage <30 kg/t.Through the orthogonal experiment,
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it is found that the primary and secondary order of the influence of three ozone oxidation conditions on COD removal rate is ozone concen-

tration > ventilation > catalyst dosage,which confirms the above single factor test results. The best process parameters are obtained ; ozone

ventilation 2.0 m*/h ,ozone concentration 250 mg/L, catalyst dosage 30 kg/t.Finally,1 t/h ozonation device was used to carry out continu-

ous ozonation test on the wastewater after phenol removal and ammonia evaporation for 80 h under the optimal process parameters and the

removal rate of COD was stable at about 43.5% , and the biodegradability( B/C) after reaction was stable above 0.4, which reduced the load

and difficulty of subsequent biochemical treatment. It is proved that the ozone oxidation process has a good practical application effect.

Key words; ozone catalytic oxidation ;ozone ventilation ;ozone concentration ;calalyst dosage ;single factor test;orthogonal test
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Fig.1 1 t/h ozone catalytic oxidation device
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Table 1 Wastewater quality characteristics of

a gasification plant

WREy, M¥ERE), KB/ COD &8/ BOD &&/
(mg+ L") (mg-L")(mg-L")(mg-L") (mg-L")

8.42 50 520 570 3250 680
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Table 2 COD content of effluent under different ozone

ventilation
FAGES R/ COD &/ (mg - L")
(m*+h™) Omin 30 min 60 min 90 min 120 min 150 min 180 min

1.0 3123 2982 2744 2572 2401 2392 2358

1.5 3024 2835 2624 2464 2305 2295 2216

2.0 3373 3102 2750 2463 2176 2132 2130

2.5 3298 2906 2675 2376 2077 1983 1980

3.0 3224 2782 2326 2089 1852 1820 1816

3.5 3373 2735 2176 1951 1727 1689 1672
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Fig.2 COD removal rate under different ozone ventilation
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COD Bk 0y 52w, i 36 4% 14 by 48 Ak 7500 48 T &=
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Table 3 COD content of effluent under

different ozone concentration

REAWRE/ COD it/ (mg - L")

(mg L") Omin 30 min 60 min 90 min 120 min 150 min 180 min

100 3159 3024 2715 2679 2501 2492 2458
150 3195 3015 2695 2464 2204 2195 2126
200 3126 2916 2550 2463 2076 1985 1932
250 3185 2962 2562 2463 1924 1908 1895
300 3124 2905 2494 2402 2039 1912 1865
350 3133 289% 238 2315 1916 1885 1815
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Fig.3 COD removal rate under different ozone concentration
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Table 4 COD content of effluent under different

catalyst dosage

REALFI B COD %4/ (mg - L")

#/(kg +t™') Omin 30 min 60 min 90 min 120 min 150 min 180 min
10 3059 2982 2875 2679 2301 2292 2258
15 3291 3155 2935 2464 2305 2295 2216
20 3275 3105 2869 2536 2218 2196 2158
25 3373 3102 2750 2463 2176 2132 2055
30 3124 2810 2594 2402 2259 2003 1998
35 3133 2735 2586 2395 2156 2085 1986
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Fig.4 COD removal rate under different catalyst dosage
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Table 5 Orthogonal experiment of ozonation
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B/ (mg - L) 150 200 250
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BN R COD EBRA, f3 HfAER B 5 AF R« R
SN 2.0 m'/h, SUEHE N 250 mg/L, L
RN 30 ke/t,
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Table 6 Orthogonal experimental analysis of ozonation

WREA  REWE B fEHEmE ¢ cob £k

/(m®«h™") /(mg- L) /(kg-t™h) R/ %
1 1.5 150 20 24.72
2 1.5 200 25 32.41
3 15 250 30 38.85
4 2.0 150 25 35.50
5 2.0 200 30 40.04
6 2.0 250 20 43.90
7 2.5 150 30 32.33
8 2.5 200 20 34.74
9 25 250 25 39.02
K, 9598 92.55 103.36
Ky 119.44 107.19 106.93
Ky 106.09 121.77 111.22
cop ki 31.99 30.85 34.45
LR Ky 39.81 35.73 35.64
/% k3536 40.59 37.07
R 2346 29.22 7.86
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Table 7 Removal effect of COD under continuous

reaction time

H7k COD  coD 2
LS oD || Rpimy N
N ) ) v x4/
[i]/h /% []/h
(mg - L") (mg- L") %
4 1757 43.9 44 1788 42.9
8 1748 44.2 48 1713 45.3
12 1798 42.6 52 1788 42.9
16 1760 43.8 56 1770 435
20 1713 45.3 60 1829 41.6
24 1788 42.9 64 1 854 40.8
28 1820 41.9 68 1 760 43.8
32 1719 45.1 72 1779 43.2
36 1 685 46.2 76 1763 43.7
40 1 832 41.5 80 1 770 435
50
° 40 __’_:_‘__'___‘__‘ _____ ’..‘-.-‘_:_:_z_'_:_.__‘.
iff 30 F
+§ 20 +
S
10
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3
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B 5 4R R a8y COD # Fk Ao 4 Lk (B/C)
Fig.5 COD removal rate and biodegradability B/C under

continuous reaction time
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