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Decomposition Characteristics of Fungicides(Benomyl) using a Design of
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ABSTRACT : We investigated and estimated at the characteristics of decomposition and mineralization of benomyl using a design of
experiment(DOE) based on the general factorial design in an E-beam process, and also the main factors(variables) with benomyl concentra-
tion(X;) and E-beam irradiation(X>) which consisted of 5 levels in each factor was set up to estimate the prediction model and the
optimization conditions. At frist, the benomyl in all treatment combinations except 17 and 18 trials was almost degraded and the difference
in the decomposition of benomyl in the 3 blocks was not significant(p > 0.05, one-way ANOVA). However, the % of benomyl minerali-
zation was 46%(block 1), 36.7%(block 2) and 22%(block 3) and showed the significant difference of the % that between each block(p <
0.05). The linear regression equations of benomyl mineralization in each block were also estimated as followed; block 1(Y;=0.024X;
+34.1(R* =0.929)), block 2(Y2=0.026X; +23.1(R*=0.976)) and block 3(Y3=0.034X;+6.2(R*=0.98)). The normality of benomyl mineraliza-
tion obtained from Anderson-Darling test in all treatment conditions was satisfied(p > 0.05). The results of prediction model and optimiza-
tion point using the canonical analysis in order to obtain the optimal operation conditions were Y =39.96 - 9.36X; +0.03X; - 10.67X12—
0.001X,” + 0.011X,Xo(R> = 96.3%, Adjusted R*=94.8%) and 57.3% at 0.55 mg/L and 950 Gy, respectively. A Microtox test using V.
fischeri showed that the toxicity, expressed as the inhibition(%), was reduced almost completely after an E-beam irradiation, whereas
the inhibition(%) for 0.5 mg/L, 1 mg/L and 1.5 mg/L was 10.25%, 20.14% and 26.2% in the initial reactions in the absence of an
E-beam illumination.
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Fig. 1. Structures of Benomyl.
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Fig. 2. Water radiolysis: Formation of free radical species in
water by means of ionizing radiation.
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Table 1. General full factorial design to assess the decomposi-
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Table 2. Experimental design matrix for the two variables and

tion of Benomyl two results
Exper'iment Level of factor Blocks Run Factors : R, R, :
design A(15mgL)  Ax(ImglL)  Ax0.5 mg/lL) X X, Y© Y,
Bi(1,000 Gy) A B AsB; A3B; 1 0.5 1000 100 49 55
B2(800 Gy) AB; A:B, AsB, 2 0.5 800 100 58 53
B3(600 Gy) AB; AsB; A3B; { 3 0.5 600 100 48 49
B4(400 Gy) ABs AB, AsBy 4 0.5 400 100 48 45
Bs(200 Gy) ABs A,Bs A3Bs 5 0.5 200 100 39 39
B4(100 Gy) ABs ABg AsBg 6 0.5 100 100 34 36
Note: A: Benomyl concentration(mg/L) 7 1 1000 100 50 49
B: E-beam irradiation(Gy) 8 1 800 100 43 45
9 1 600 100 38 40
©f head space glo] MEE A& F FYHA ? 10 1 400 100 35 34
11 1 200 100 30 27
2.2. 4% 3 A 12 1 100 100 24 23
B Ao o] &8 HFAA= Table 13 Zo] 27) AA 13 15 1000 100 37 33
(benomyl FE(X), AR ZAEX)E EUE 3 WY 14 1.5 800 100 31 30
63 uxpHlE AAEG e 3 3 4P EI= Computer 15 1.5 600 100 25 25
program$] RSREG(SAS:statistical analysis system, SAS in- 3 16 1.5 400 100 17 20
stitute U.S.A), RSREG(STS:statistica 9.0, StatSort USA) for 17 1.5 200 99 11 14
windowS ©]-&-ste] el 4 3 FHES FsIAT 18 1.5 100 97 11 10
Benomyl #2432 HPLC(HP 1050 series)S ©]-838}%11, * Benomyl concentration(mg/L), * E-beam irradiation(Gy), ¢ Response 1
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Fig. 3. The % of TOC removal in water by ionizing radia-
tion listed in Table 2.
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Fig. 5. Plots of observed vs. predicted values derived from
the Model of Y. The fitted(solid) line based on 95%
of confidence interval(long dash line) and 95% of pre-
dict interval(short dash line) is the regression line with
the coefficient of determination R>=96.3%. The each

point refer to the experiment under listed in Table 2.
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