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Statistical Analysis of The Influence of Inorganic Anions on MTBE
Decomposition by Photolysis(UV/H,0.)
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ABSTRACT : This study investigated the effects of various inorganic anions(CI’, NOs,, HCO5s) on the Methyl tert Butyl Ether(MTBE)
degradation by photocatalysis using statistical method. Generally, this process in general demands the generation of hydroxyl
radicals(OH radical) in solution in the presence of UV light. The generation of radicals were affected by inorganic anions in solution
that inhibited the photodegradation by their trapping hydroxyl radicals. The effects of inorganic anions were mathematically described
as the independent variables such as CI', NOs', and HCOs' and these were designed by mixture analysis that was one of the response
surface methodology(RSM). Regression analysis on ANOVA showed significant p-value(p<0.0001) and high coefficients for
determination Value(R2:99.28%, Rzadj:98.91%). Contour and response surface plots showed that the effects of inorganic anions for
MTBE photodegradation based on UV/H,0, process. In the result, CI' and HCO; inhibited the photodegradation of the MTBE by
their trapping hydroxyl radicals, and the interaction by these two factors was observed.

Keywords : MTBE, Anion, Mixture analysis, Response surface methodology(RSM)
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Gas Ghromatograph Agilent 6890N Gas Chromatograph
Detector FID(Flame Ionization Detector)
Column HP—S(S% Phenyl Methyl Siloxane,

(Capillary, 50.0m x 200m x 0.33/m film)
Carrier gas N2(1.0mL/min)
Injection port system split mode = 2
Injector Temp. 270C
Detector Temp. 270C
Oven Temp. 7min at 40°C, post run Smin at 250C
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Run X1 X2 X3
Cr NO; HCOs

1 0 50 50

2 0 0 100

3 100 0 0
4 66.667 16.667 16.667

5 0 100 0
6 33.333 33.333 33.333
7 16.667 66.667 16.667

8 50 0 50

9 50 50 0
10 16.667 16.667 66.667
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Term k Half life time R®
existence of .
. 0.045 15.403 min 0.953
ion effect
Non-exist f
onexisience 0.064 10.830 min 0.962

ion effect

-In(CIC))

@ existence of jon effect
< nonexistence of ion effect

y=0.0B4x+0.313

y=0.045x+0.433
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-In(C/Cy) = -In(concentration of MTBE at sampling time/initial
concentration of MTBE)
IRESE = 100rpm, pH=7.0+0.5, UV =254nm and 30W,
H,0./MTBE molecular ratio =8
MTBE concentration = 10mM

&3 7t : CIL, NOs, HCOs(1:1:12 Z}Z} 5mM)
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Run Mixture composition by Coded factor Response
X1 X2 X3 Y
1 0 0.50 0.50 0.061
2 0 0 1 0.045
3 1 0 0 0.030
4 0.67 0.17 0.17 0.041
5 0 1 0 0.029
6 0.33 0.33 0.33 0.050
7 0.17 0.67 0.17 0.039
8 0.5 0 0.5 0.043
9 0.5 0.5 0 0.035
10 0.17 0.17 0.67 0.052

Y Y = Reaction rate constant of MTBE photodegradation(min'l)
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Term Coef” SE Coef” T9 p?
Xi 0.039 0.001 * *
X2 0.061 0.001 * *
X3 0.030 0.001 * *
X1Xa -0.018 0.005 378 0.009

Press<0.0001, R’=99.28%, R*:;=98.91

“Coef : Coeficients of each term in regression equation

YSE Coef : Coeficients of standard error

“T-value : Coef/SE Coef ratio

9p_value : defined as the smallest level of significance leading to
rejection of the null hypothesis

# 6. 24EM Znt
Source DF? Seq SS” F pY
Regression 3 0.001 273.89 0.000
Linear 2 0.001 291.32 0.000
Square 1 0.000 14.28 0.009
Residual Error 6 0.000
Total 9 0.001

“DF : Degree of freedom

b)Seq SS @ Sequential sum of squares

9F-value : MSR/MSE

9p_value : defined as the smallest level of significance leading to
rejection of the null hypothesis
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