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Tavn15ins1WuIRT §1U (Calibration Curve) 9100151309191 5az 0 HazIaAINs

- = A £ o - A a
ﬂﬁﬂaullﬁﬂﬂﬂ’)‘lnﬂ'l')ﬂau 456 u]juluﬂi (nm) ‘U\iﬂ'lﬂ'lili]ﬁﬂ'lﬂlwalﬂiUianiaza‘lUiJ‘lﬂiﬂ‘lu

M1519% n-1 APHA Pt-Co Color Standard Preparation

APHA Pt-Co Color Standard APHA No.500Pt-Co Standard Absorbance (456nm)
Number (mLtodiluteto100mL)

0 0 0.000
1 0.20 0.001
3 0.60 0.002
5 1.00 0.003
10 2.00 0.004
15 3.00 0.005
18 3.60 0.006
20 4.00 0.007
25 5.00 0.009
30 6.00 0.010
35 7.00 0.012
40 8.00 0.014

50 10.00 0.016
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APHA Pt-Co Color Standard

APHA No.500Pt-Co Standard

Absorbance (456nm)

Number (mLtodiluteto100ml.)
60 12.00 0.018
70 14.00 0.020
80 16.00 0.022
90 18.00 0.025
100 20.00 0.027
120 24.00 0.032
140 28.00 0.038
160 32.00 0.040
180 36.00 0.046
200 40.00 0.053
250 50.00 0.069
300 60.00 0.081
350 70.00 0.0940
400 80.00 0.107
450 90.00 0.121
500 100.00 0.135
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Absorbance (Abs.)
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MIMUINAIBI0A(COD) IneIBclosed reflux Hazyiims Inmsa

(4 - B)xMx8000

COD(mg ! 1) - ml.sample

Tagh A = YSumsn g lums Ininsablank (ml)
< d‘ Y : o []
B = 15nasnlslums Inmsathdaed1a (sample, ml)
o
M=0.1Tuas

ml.sample = 2.5 ml

v
f

[ r r A :’ e L)
F1IDENUT Y 1uﬂ1571?\?18»‘1111]0?]1ﬂ1§’]’ﬁ1ﬂﬂ151“ﬂmiﬁblank 1.45 ml ms"lmmmmmammi‘.lu

1.3ml Wayhmsunuaieg lan
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0 %MINad

Run Current density Time Conc. Dye Abs.ADU Abs.Ndd %MsfNad S.D.
(X)) (Xy) (X

1 -1 -1 -1 0.069 0.006 90.31 90.14 0.24
0071 0.007 89.97

a +1 -1 -1 0.060 0.001 97.93 98.195 0.37
0.065 0.001 98.46

b -1 +1 -1 0.058 0.001 97.74 98.025 0.40
0.072 0.001 98.31

ab +1 +1 -1 0.060 0.002 97.16 97.34 0.25
0.058 0.002 97.52

¢ -1 -1 +1 0.149 0.124 17.00 17.605 0.86
0.136 0.111 18.21

ac +1 -1 +1 0.140 0.007 94.92 93.695 1.73
0.140 0.011 92.47

be -1 +1 +1 0.140 0.017 87.717 88.27 0.71
0.149 0.014 88.77

abc +1 +1 +1 0.149 0.004 96.92 96.68 0.68
0.142 0.003 97.77

001
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[

Run Current density Time Conc. Dye Abs.fiou Abs. M3 wasmiad  Indo wmsmided S.D.
(X,) Xy (X

Axial -1.414 0 0 0.124 0.059 52.81 52.38 0.61
0.121 0.073 51.95

Axial +1.414 0 0 0.115 0.001 98.92 98.315 0.86
0.117 0.003 97.71

Axial 0 -1.414 0 0.117 0.072 38.64 38.09 0.78
0.120 0.075 37.54

Axial 0 +1.414 0 0.114 0.002 97.96 97.19 1.10
0.113 0.004 96.42

Axial 0 0 -1.414 0.032 0.001 96.87 95.95 1.30
0.028 0.001 95.03

Axial 0 0 +1.414 0.185 0.141 23.82 22.465 1.92
0.181 0.143 21.11

center 0 0 0 0.119 0.019 84.13 84.012 0.21
center 0 0 0 0.115 0.018 83.70
center 0 0 0 0.113 0.017 84.13
center 0 0 0 0.117 0.018 83.90
center 0 0 0 0.111 0.017 84.20
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Run Current density Time Conc. Dye Abs.fDU Abs.MAa %m3fted o wmsmded S.D.
(X,) (X,) X

1 -1 -1 -1 0.060 0.052 12.87 12.79 0.11
0.071 0.062 12.71

a +] -1 -1 0.073 0.008 89.16 88.99 0.24
0.075 0.008 88.82

b -1 +1 -1 0.072 0.032 55.74 56.19 0.64
0.065 0.028 56.64

ab +1 +1 -1 0.060 0.002 96.77 96.885 0.16
0.062 0.002 97.00

c -1 -1 +1 0.149 0.137 9.32 9.04 0.40
0.149 0.135 8.76

ac +1 -1 +1 0.149 0.120 18.15 18.395 0.35
0.149 0.121 18.64

be -1 +1 +1 0.149 0.107 28.15 28.00 0.21
0.147 0.106 27.85

abc +1 +1 +1 0.149 £ 0.005 96.56 95.36 0.28
0.149 0.007 95.16
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Run Current density Time Conc. Dye Abs.NoU Abs.¥93 S.D.
(X,) (Xy) (Xg)

Axial -1.414 0 0 0.121 0.096 20.55 20.935 0.54
0.119 0.094 21.32

Axial +1.414 0 0 0.115 0.004 96.63 96.37 0.37
0.120 0.005 96.11

Axial 0 -1.414 0 0.119 0.086 27.42 27.005 0.59
0.114 0.084 26.59

Axial 0 +1.414 0 0.117 0.014 88.25 87.935 0.45
0.112 0.014 87.62

Axial 0 0 -1.414 0.024 0.007 70.83 71.13 0.42
0.021 0.006 7143

Axial 0 0 +1.414 0.182 0.169 6.80 6.96 0.23
0.184 0.171 7.12

center 0 0 0 0.110 0.082 25.26 25.378 0.20
center 0 0 0 0.111 0.083 25.53
center 0 0 0 0.115 0.086 25.40
center 0 0 0 0.113 0.085 25.10
center 0 0 0 0.111 0.082 25.60
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M3 n-a. uﬁmwmmﬂs:ﬁwﬁmwmiaﬂﬂ'ﬁﬁaﬁTﬂumi"lwmsmmuﬂ'a:msmamtﬁa‘l‘l’f'ma:gﬁnﬁun
Run Current density Time Conc. Dye CODfOU CODHUMN %N5AAM m?;u %N1309 S.D.
(X, (X, X ¥Ton 1% lod

1 -1 -1 -1 80 48 40.00 40.00 0.00
80 48 40.00

a +1 -1 -1 212 64 69.81 68.40 2.22
96 32 66.67

b -1 +1 -1 206 64 68.96 69.465 0.76
160 48 70.00

ab +1 41 -1 144 48 66.67 67.71 1.47
256 80 68.75

c -1 -1 +1 288 272 5.56 5.56 0.00
288 272 5.56

ac +1 -1 +1 256 152 40.47 40.735 037
256 151 41.00

be -1 +1 +1 215 128 40.47 40.825 0.50
272 160 41.18

abc +1 +1 +1 256 130 49.22 48.78 0.62
271 140 48.34

Y01
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M3191 -4, waearavelssaninmmsannidTod laoms Inmsavesusasminaasaiie 14920z giltioy (4e)

Run Current density Time Conc. Dye CoDfioY CODMAY %MIAAN lﬂ?l!l %N130A S.D.
(X, Xy (X)) F1o@ i 1od

Axial -1.414 0 0 208 102 50.49 49.61 1.24
204 105 48.73

Axial +1.414 0 0 208 48 76.92 76.16 1.07
214 52 75.40

Axial 0 -1.414 0 208 176 15.38 16.57 1.68
224 184 17.76

Axial 0 +1.414 0 208 80 61.52 61.78 0.37
272 103 62.04

Axial 0 0 -1.414 64 16 75.00 74.22 1.10
96 25 73.44

Axial 0 0 +1.414 464 272 41.38 41.795 0.59
408 236 42.2]

center 0 0 0 208 132 36.11 36.954 0.53
center 0 0 0 256 160 37.50
center 0 0 0 176 112 36.85
center 0 0 0 144 90 37.20
center 0 0 0 160 100 37.11

SOt
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Run Current density Time Conc. Dye coDfiou CODY®Y %N15AAN mAv %n3an S.D.
X, ) (X)) #oA 1% o

! -1 -1 -1 96 80 16.67 16.96 0.41
9 79 17.25

a +1 -1 -1 96 64 33.33 33.33 0.00
96 64 33.33

b -1 +1 -1 128 85 33.59 33.46 0.18
96 64 33.33

ab +1 +1 -1 48 16 66.67 66.67 0.00
96 32 66.67

c -1 -1 +1 288 256 111 10.555 0.78
320 277 10.00

ac +] -1 +1 288 272 5.56 5.905 0.49
256 240 6.25

be -1 +1 +1 256 203 20.70 21.145 0.63
352 276 21.59

abe +1 +1 +1 288 128 55.56 55.905 0.49
256 112 56.25
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Run Current density Time Conc. Dye CoDfBY CcoDwad %A15AAR m?;u %MIian S.D.
(X, (Xy) (X 3 1oh 1% 104

Axial -1.414 0 0 208 140 32.69 31.61 1.53
224 155 30.53

Axial +1.414 0 0 208 80 61.54 60.15 1.97
240 98 58.76

Axial 0 -1.414 .0 208 176 15.38 16.13 1.06
215 179 16.88

Axial 0 +1.414 0 208 112 46.15 45.59 0.79
272 150 45.03

Axial 0 0 -1.414 64 14 76.92 75.70 1.73
80 20 74.48

Axial 0 0 +1.414 464 432 6.81 7.20 0.55
415 384 7.59

center 0 0 0 150 120 20.00 19.678 0.35
center 0 0 0 150 120 20.00
center 0 0 0 180 145 19.46
center 0 0 0 192 155 19.53
center 0 0 0 176 142 19.40

L0l
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Run Current density Time Conc. Dye Abs.NOU Abs. M8 wmifwai (980 %M3fiad wannTusunsy
X, (X,) X,
1 +1 +1 0.03 0.060 0.002 93.11 93.65 94.51 %
0.058 0.002 93.02
0.063 0.002 93.82
coDnpu CODHAY %MIaan 1930 %130 waninlusunsu.
3108 i oA
144 34 76.67 75.97 77.35%
256 62.08 75.75
256 62.72 75.50

d' A a a [} [ o t ) : 3 avy
M13N N-7 uﬂmm'zzwuﬂszﬁmmmmnmmmsmimﬁuazmiaﬂmﬂaﬂiﬂummaﬂw"lﬂinnhlmﬂ'iu

Run Current density Time Conc. Dye Abs.AbU Abs.¥ad %m3ihiad (v %mimind waninlusunsu
X (X,) (X))
1 +1 +1 -1 0.060 0.005 92.50 91.97 91.33 %
0.062 0.005 91.87
0.057 0.005 91.56
CoDnpY CODH#Y %n13aAfM 1980 %M3Ian waonTsunsy,
1o % oA
144 48 66.67 68.31 75.45 %
256 80 68.75
144 43.92 69.50
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Fregay T udodunsielsuas 1.2 aas TasldsamEnsian 28umaealaniy
we hminvesdumanneumsthiamin 4.47 ndu nﬁ'qmsﬁﬂmiymﬁﬂmﬁaap: 4.42
03y anuandng Wi a4 30 Taad nszuaivih 0.38 wenuald naitldlumisdiad 1.5
$2Tuq

_30x0.38x1.5
“® " (1.2/1000)x1000

C =14.25kWh/m’

energy

- msfnnaffinasidninsangnlylumetinia (C,, ., ) ;nsemlana

4.47-4.42
(1.2/1000)x1000

=4.17x10" kg / m*

VnadidnTnsafignld =0.0417g/m’
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s TdA g =25.7169 +40.90 = 66.62 1M
daiu sauam ey = 66.62
dun 2 e Tvhdunls (F) =2000x0.03 =60 um
AUN 3 MMBYOAUNN 7% = (66.62+60) x 7/100  =8.8634 1M
Fau 5w T = 66.62 + 60 +8.8634 = 135.4834 1N
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energy
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operationcost = 135.4834 + (28x4.17x107%)
operationcost = 135.484511M/m’
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Artinaunmi

1% 19A (Chemical Oxygen Demand: COD)

maudunsauazas (pH value)

AINAOE (TDS %38 Total Dissolved Solids)
131U ABY (Suspended Solids

qm‘nqﬁ (Temperature)

&a 14 (Sulfide as H,3)

1asen'lud (Cyanide as HCN)

ﬁ,ﬁuua:"lmﬁu (Fat, Oil and Grease)
qN’a{iﬂ’da"lﬁlﬂi(Fonnaldehyde)
a13UsznauWuea (Phenols)

ANBIUBATE (Free Chlorine)
anfildilestunsemiadngianiodad (Pesticide)
miiled (5 5’uﬁqmﬂgﬁ 20 °C (Biochemical Oxygen
Demand : BOD)

ATvALdU (TKN %138 Total Kjcldah! Nitrogen)
Tangmnin (Heavy metal)

1. danzd (Zn)

2 Tnsdlousiladnaiudus

(Hexavalent Chromium)

3. nsfiouwiia lesndun

{Trivalent Chromium)

4. NBUAY (Cu)

5. unAdlo (Cd)

6. WLLTY) (Ba)

7. 2z (Pb)

8. uana (Ni)

9. 1IN U Mn

10. 915 4a1IR (As)

P asaition (Se)

12.178% (Hg)

Tt 120 mg/L
NidhufiReSufon
5.5-9.0

1 3,000 mg/L
11t 150 mg/L
w40’
1aifu 1.0 mg/L
110sAu 0.2 mg/L
10t 15 mg/L
13isfivt 1.0 mg/L
131U 1.0 mg/L

13itfiu 1.0 mg/L

#o30321 linuaiiasrvaeundvua

i 60 mg/L

iy 200 mg/L

11iAiu 0.25 mg/L

v 5.0 mg/L

111fu 0.75 mg/L

13ifiu 2.0 mg/L
131 0.03 mg/L
13t 1.0 mg/L
3iifu 0.2 mg/L
hinu 1.0 mg/L
faitAu 5.0 mg/L
ailfiv 0.25 mg/L
1A 0.02 mg/L

13iifin 0.005 mg/L
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