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Abstract >> In this study, optimization research was conducted through stat-
istical analysis with the aim of maximizing the efficiency of organic matter reduc-
tion and hydrogen production by applying electrolysis process at sewage treat-
ment plant. Statistical analysis and optimal operating conditions of organic mat-
ter removal efficiency and Ha generation, which varied with various conditions in
the electrolysis process, were derived using response surface methodology. As
aresult, 1,268 uS/cm of conductivity, 350 A current, and pH 3.2 was found to be
the optimum condition to reach the desired value as 38% of organic matter re-
duction and 2.58 L/min of H, production. The experiment also determined that
the optimization study was reliable. Base on this study, it was confirmed that the
removal of organic matter and hydrogen production could be stably by applying
the electrolysis process in the sewage treatment plant.

Key words : Sewage treatment plant(s} 4 X{ 2| &}), Electrolysis(™ 7| £3} ), Hydrogen
(#=4), Chemical oxygen demand(*§ 2 3t5tH A4 Q JL3F), Response
surface methodology(Ht-g 2 M & A )
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Fig. 1. Schematic representation of water electrolysis
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Fig. 2. Schematic diagram of the elecrolysis system
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Table 1. Electrolysis process system conditions = AelA Yo S, Bo B Pish pis A H
o, A Ay 9 AeAgane] Al M. AA
Item Specifications | Number of units
P AFEE factors 37100 EgHSRL A7 HEE
Inflow tank 60 L 1 . G20x H e
Analyzer tank oL 0 (X1), HFHX). pH (X3)2t TEHr2= ]3 gk
258 HEA 71—71— /\-l ] =
Electrolysis 30L 1 HY), i PR 2 gatalct. & 1571
Anode RWTi 7 Algdo] T2 A2 AAE| Gl S1ESH= Table 30
Cathode Ti 6 FASFGI T
D. C. power supply | 500 A-20 V 1 AA| HE 0] 8§ A8 analysis of variance (ANOVA)
Chiller : ! BARAS AMg o] B4 A4 Qs wae
Gas meter Ha, O, 2
Table 3. Level of electrolysis conditions in experimental design
Table 2. Experimental conditions
Explanatory variable
Component Concentration/reagent Code Conductivity ) "
CODcr 50 ppm/HOOCC¢H4COOK (uS/cm) P
Conductivity 1,200-1,800 uS/cm Max. level +1 1,200 250 3
pH 3-10/ NaOH, H>SO4 Central level | 0 1,500 300 7
Electrolyte Na,CO; Min. level -1 1,800 350 11
>> ot A RN XS] =2 H31 HM6= 20204 12
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Table 4. The coded and uncoded level of independent varia-
bles

Efficiency of
organic matter
reduction (%)

Hydrogen
production (L/min)

Experim| Model |Experim| Model
ental |simulati| ental |simulati
data on data on

I |{-1]1]0 42.5 41.64 2.44 2.40
2 110 |-1 6.20 6.04 2.10 2.13
3101 |-1] 2380 | 2524 2.87 2.64
4 1 |-1]0 9.99 10.85 1.72 1.76
510 0| 2020 | 21.13 2.55 2.54
6 |0 0 | 22.10 | 21.13 2.45 2.54
7 1| 1|0 3065 | 2937 223 2.25
8 | -1 10| 1] 3500 | 3516 2.18 1.96
9 |0 |-1] 1] 2500 | 23.56 1.78 1.83
100 |-1{-1] 1330 | 12.60 221 1.96
11 | -1 |-1|0 | 2970 | 30.98 1.75 1.73
121110 | 1| 3250 | 33.08 2.15 1.88
13 1| 1 | 3940 | 40.10 2.24 2.31
14 0] 0| 21.10 | 21.13 2.63 2.54

15 -1 0 |-1| 3696 | 36.38 2.08 2.17

X : Conductivity
Xj : Current
X;:pH
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Table 5. ANOVA result of the response surface quadratic mod-
el for organic matter reduction

Source DF SS MS  |F-value| P-value
Model | 9 |1,60625[178.472| 71.84 | 0.000
Linear | 3 |1284.28|428.092|172.31| 0.000
Square | 3 | 103.07 | 34357 | 13.83 | 0.007
In:’frfiffso“ 3| 21890 | 72.968 | 29.37 | 0.001

Residual 5 12.42 2.484
Lack of fit | 3 10.62 3.539 | 3.92 0.210
Pure error 2 1.81 0.903

Total 14 |1,618.67

DF, degrees of freedom; SS, sum of squares; MS, mean square.
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Table 6. ANOVA result of the response surface quadratic mod-
el for H, production

Source DF SS MS F-value | P-value
Model 9 1129928 0.144365| 3.49 | 0.091
Linear 31078413 0261375 | 6.32 | 0.037
Square | 3 |0.49643|0.165477| 4.00 | 0.085
Inff;zzison 31001873 (0.006242| 0.15 | 0.925
Residual | 5 |0.20669 |0.041338
Lackoffit | 3 |0.19043 |0.063475| 7.80 | 0.116
Pureerror | 2 |0.01627 [0.008133
Total 14 |1.50597

DF, degrees of freedom; SS, sum of squares; MS, mean square.
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Fig. 3. 2D surface plots of organic matter reduction
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Fig. 5. Amount of organic material decontamination through
electrolysis
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