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Abstract

UV-C and -B types of lamps, and H,O, as a photocatalytic material were applied to optimize processing conditions
for pesticides removal in Mandarine orange pedl. Factors to affect the removal of pestrcides were arranged as a
function of irradiation temperature, irradiation time, and H,O, spray concentration. The optimum processing condi-
tions for the chloropyrifos and the EPN removals in Mandarine orange peel were irradiation time of 60 min, irra-
diation temperature of 45°C and H,O, spray concentration of 1000 ppm. However, the optimum processing conditions
for methidathion removal were 60 min of irradiation time, 40°C of irradiation temperature and 1000 ppm of H,O,
spray concentration. The residua percentages of chloropyrifos, EPN and methidathion were 46, 49 and 28% after

above irradiation processing, respectively.
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Table 1. The pegticide residuals (ppm, dry matter basis) of chloropyrifos, methidathion and EPN by three treatment variables

Dose time(min) Dose temp. (°C) H,0, conc. (ppm)

Pesticide residual (ppm)

X, X, X, Chloropyrifos Methidathion EPN
Beforeirradiation 51.8+0.35 85.2+0.92 78.2£0.92
10 5 100 28.6£0.57 54.610.29 37.0£0.99
10 5 1000 27.9+0.92 51.249.90 35.6+2.12
35 5 550 27.8£0.28 53.3+0.21 35.2+0.57
60 5 100 27.3£0.00 51.3+0.28 34.310.42
60 5 1000 26.6£0.28 47.0+0.85 32.8+0.49
10 25 550 27.1+0.64 53.243.32 34.6+1.77
35 25 100 26.9+0.64 49.3+1.56 32.1+1.27
35 25 550 26.4+0.35 47.4+0.85 32.0+0.64
35 25 1000 26.3£0.00 46.6+0.28 33.2£0.64
60 25 550 25.7£0.64 45.0+2.12 31.8+1.34
10 45 100 27.3£0.99 53.5+1.91 34.9+1.70
10 45 1000 26.5+0.78 50.2+2.12 32.8+1.06
35 45 550 26.0£0.21 47.610.21 31.9+0.14
60 45 100 26.0£0.35 46.4+0.07 32.2+0.64
60 45 1000 24.0+0.14 42.440.14 28.7+0.00

Table 2. Analysis variances for the effects of three treatment variables on the pesticide removals in Mandarin orange peds

Choloropyrifos Methidathion EPN
Fector F value Pr>F F value Pr>F F value Pr>F
Dose time 17.94 <.0001 18.41 <.0001 472 0.0037
Dose temp. 27.32 <.0001 8.00 0.0001 473 0.0037
H,0O, conc. 10.52 <.0001 6.10 0.0008 1.33 0.2786
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Table 3. Regression coefficients of second degree polynomials
for the pesticide removals in Mandarin orange peds

Estimate
Parameter - - -
Chloropyrifos ~ Methidathion EPN
Intercept 28.87660 57.188470 38.045862
X 0.006570 -0.0101217 -0.093094
X2 -0.072472 -0.232444 -0.120370
X2 -0.000737 0.001107 0.000440
X*X, -0.000172 0.000498 0.000714
XX, 0.000981 0.004153 0.001574
XX, 0.000000457  -0.000004143  -0.000000512
X.*X, -0.000467 -0.001850 -0.000325
X* X, -0.000010185  0.000005556  -0.000037500
X * X, -0.000020741  -0.000017778  -0.00001667

9 Dose time (min)
2 Dose temp. (°C)
¥ H,0, conc. (ppm)
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Table 4. Determination of coefficient and probabilities of second degree polynomials for the pesticide removals in Mandarin orange
peds

. Chloropyrifos Methidathion EPN
Regression
R? Fvaue Pr>F R? Fvalue Pr>F R? Fvaue Pr>F
Linear 0.7875 65.10 <.0001 0.7075 37.63 <.0001 0.5103 13.22 <.0001
Quadratic 0.0260 215 0.1113 0.0403 215 0.1120 0.0252 0.65 0.5857
Cross product 0.0453 375 0.0196 0.0328 175 0.1756 0.0143 0.37 0.7741
Total regress 0.8589 23.67 <.0001 0.7807 184 <.0001 0.5498 475 0.0004
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Fig. 1. Chloropyrifos residuals (ppm, dry matter bass) of
Mandarin orange pedls as related treatment conditions. (Dose
time, A: 10min, B: 35 min, C: 60 min).
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orange pedls as related treatment conditions. (Dose time, A:
10 min, B: 35min, C: 60 min).
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