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Abstract : According to the frequency of contamination accident for organic compounds in recent years, two kinds of organophosphorus
pesticides dichlorvos and omethoate, as the simulated organic pollutants, were rapidly eliminated using spraying hydroxyl radical
produced by strong electric-field ionization discharge method on an aluminium flat plate about 160 ¢cm®. The high concentration aqueous
+OH solution was produced from H,0,, and O, with plasma reaction. In a condition, where pH is 6 and the initial densities of
dichlorvos and omethoate on the simulation plane are both 60 p,g-cm’2 , when the spray density of +OH reaches 3.9 p,g-cmiz s
removal efficiencies of dichlorvos and omethoate are 90% , and mineralization rates are 64% and 72% , respectively. The effect of pH
for removal efficiency was also investigated. The results found that the removal efficiency of organophosphorus pollutants first decreased
slowly and then increased fast with the increase of pH from 2 to 12 and the lowest removal rate appeared when pH close to neutral. The
degradation rates of dichlorvos and omethoate both ascend by 21% and 26% respectively with pH 12 than that of pH 6. Four factors and
three levels orthogonal test indicated that the degradation by +OH played a major role at the surface oxidation removal rapid of
organophosphorus pollutants in a short period of time.
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Fig. 1  Flow diagram of setup
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Fig.2 Effects of +OH spraying density on the removal and mineralization rate of organic pollutants
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Fig.3 Effects of initial density of organic pollutants on the removal rate
pH
, pH ,

, .OH 1.3 2.6 , ,
mgecm 60 -OH , OH" -OH
pgcm ° , pH ,

9 4 b
, pH , 1h,
, -OH.
, pH ;
b3 L3
pH=12 pH =6
20%  26% , .OH .



6 : 1673

100
100 - .OHBHW#)¥1.3 pg-cm 2 -OHWT I % FE2.6 pg-om 2
95
95
—a— ﬁﬁ{% 90
8 0T —o— HAER S
4 4 L
& 85| & 5
! !
80 L 80 [
75| " 75|
[ ] [ ]
70 L 1 L 1 L 1 70 1 1 1 1 1 1
2 4 6 8 10 12 2 4 6 8 10 12
pH{E pH{E
4 pH
Fig.4 Effects of pH value on the removal rate
1 K (A.B.C.D)
Table 1 List of factors and levels —
,K
1 2 3 ’ R K s s
18]
(A)-OH /ngrem 2 1.3 2.6 3.9
(B) /ngrem 2 40 60 80
-OH > > pH >
(C)pH 6 8 10
b
(D) /m(j-mL’] 1.5 2.25 3
- ,-OH
2 L, (3*)
Table 2 List of Ly (3*) orthogonal experiment for dichlorvos degradation
A B C D /% A B C D
1 1.3 40 6 1.5 62.44 K, 179.95 257.52 208. 36 231. 10
2 2.6 40 8 2.25 95.36 K, 243.41 238.30 231.30 243. 46
3 3.9 40 10 3 99.72 K; 266. 25 193.79 249.95 215.05
4 1.3 60 8 3 58.33 K, 59.98 85.84 69. 45 77.03
5 2.6 60 10 1.5 91.05 K, 81. 14 79.43 77.10 81.15
6 3.9 60 6 2.25 88.92 K, 88.75 64.40 83.32 71.68
7 1.3 80 10 2.25 59.18 R 28.77 21.24 14.32 9.47
8 2.6 80 6 3 57.00
9 3.9 80 8 1.5 77.61
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