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## 4880097520: MAJOR OF ENVIRONMENTAL SCIENCE

KEY WORD: MOLASSES DISTILLERY SLOP / COD / DECOLORIZATION / COAGULATION /

HYDROGEN PEROXIDE / WASTEWATER TREATMENT SLUDGE / ASPHALT FLY ASH
PAPAVADEE CHOKSUWANNAKIT: TREATMENT OF MOLASSES DISTILLERY
SLOP USING WATER TREATMENT SLUDGE ASPHALT FLY ASH AND HYDROGEN

PEROXIDE. THESIS ADVISOR: ASSOC. PROF. THARES SRISATIT Ph.D., 206 pp.

This research was studied the potential of using water treatment sludge and asphalt fly ash as
coagulants for COD removal and color removal in comparison with alum and lime by using jar test. The
efficiency of molasses distillery slops treatment using water treatment sludge and asphalt fly ash in
combination to hydrogen peroxide were studies. The appropriate condition was determined using the

Duncan's new multiple range test at the 0.05 level of significance.

The potential of using water treatment sludge and asphalt fly ash as coagulant, comparing with
alum and lime showed that lime at optimum dosage and pH can remove COD at the highest efficiency
{40.20%) and water treatment sludge, alum and asphalt fly ash can remove 30.77, 22.88 and 13.51%,
respectively. Lime can reduce color at the highest efficiency (37.76%) and alum, water treatment sludge
and asphalt fly ash can reduce 26.32, 23.50 and -15.71%, respectively. Oxidation with hydrogen
peroxide, showed that water treatment sludge as coagulant can reduce COD at the highest efficiency
{51.92%) and alum, asphalt fly ash and lime can reduce 42.24, 26.87 and 24.31%, respectively. Asphalt
fly ash can reduce color at the highest efficiency (54.92%) and water treatment sludge, alum and lime
can reduce 14.85, 11.92 and 3.20%, respectively, but pH at the end of reaction were 2.86, 2.82, 3.23 and

7.71, respectively.

Consideration on the combined process of coagulation and oxidation, the result suggested that
using water treatment sludge as coagulant combined with hydrogen peroxide gave the highest efficiency
of COD removal of molasses distillery slops at 67.26% (H,0, 240 g/l) and lime as coagulant combined

with hydrogen peroxide gave the highest efficiency of color removal of molasses distillery slops at
43.83% (H,0, 150 g/).
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5.0. 57 86,701 1.11 3.12 0 0 29.57 0 3.4257
.9, 94 87,053 1.02 | 3.61 0 0 32.20 0 3.8801
N.N. 150 82,713 1.24 | 3.03 0 0 48.96 0.0421 | 1.7479
1.9, 122 92,749 | 0.89 | 2.31 0 0 31.38 0.0085 | 0.0996
1.8, 108 89,976 | 0.87 | 2.69 0 0 26.64 0.0078 | 3.2386
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Nb,0, ND 0.0067 ND ND
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8 146,000.00 7.98° 81.90 18.01 3.70
10 146,666.67 7.56° 82.63 19.07 3.54
12 142,666.67 10.08™ 82.93 19.50 3.46
14 134,666.67 15.13" 83.27 19.98 3.39
16 137,333.33 13.45" 83.00 19.60 3.34
18 137,333.33 13.45" 82.97 19.55 3.32
20 141,333.33 10.92" 82.90 19.45 3.28
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~ ' A v o @ A = 9y A 2 ' o 9 )
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fior | AundodTon fouaz AN fouaz Moy
(wn./a.) msthfadled | nywaidauaus | msiniad | wawmnazneu
(%) (%) (%) (pH)
ipd | 121,275.00 17.79% 82.40 18.73 3.20
3 125,025.00 15.25 82.80 19.31 2.56
4 127,525.00 13.56° 82.80 19.31 3.26
5 122,525.00 16.95 86.10 24.06 3.79
6 118,775.00 19.49" 86.87 25.17 4.02
7 113,775.00 22.88" 87.67 26.32 4.14
8 112,525.00 23.72" 87.87 26.61 430
9 120,025.00 18.64" 88.53 27.57 4.53
10 125,025.00 15.25 90.37 30.21 4.95
11 136,275.00 7.63' 63.50 -8.50 5.96
12 141,275.00 424" 62.20 -10.37 7.23
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- ' A v 0o w A A = H 1 Y 9
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Y v
seuunantilszdnydsuiaaed

WS | sindedlon fouaz AN fouas Moy
(N5W) (wn./a.) msifadled | nowaiauaus | msiniad | wdwnazneu
(%) (%) (%) (pH)
0 146,944.00 427 69.43 0.00 4.15
5 145,632.00 5.13° 71.10 2.40 4.23
10 144,320.00 5.98° 71.63 3.17 4.24
15 143,664.00 6.41° 71.70 3.26 426
20 142,352.00 7.26° 72.23 4.03 4.28
25 141,696.00 7.69° 72.43 432 430
30 135,136.00 11.97° 72.77 4.80 432
40 131,200.00 14.53¢ 73.63 6.05 437
50 132,512.00 13.68° 74.33 7.06 441
60 129,888.00 15.38° 75.07 8.11 4.43
80 131,200.00 14.53¢ 75.93 9.36 451
100 124,640.00 18.80° 77.00 10.90 4.59
120 122,016.00 20.51° 78.13 12.53 4.66
140 116,768.00 23.93" 79.33 14.26 4.67
160 120,704.00 21.37"° 80.63 16.13 4.67
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a 2 Ao '
szuuwnaniinlszdniesaiee

fioy | AundodTon $ouny AU fouaz Moy
(un./a.) msthafadled | nyuaidauaus | msiniad | ndwmnaznou

(%) (%) (%) (pH)
Und | 105,333.33 24.04" 80.27 15.49 436
3 96,000.00 30.77° 85.83 23.50 3.69
4 106,000.00 23.56" 78.77 13.33 4.48
5 110,666.67 20.19" 69.80 0.43 5.32
6 114,666.67 17.31° 65.93 -5.13 5.86
7 112,000.00 19.23™ 64.83 -6.71 6.19
8 116,000.00 16.35“ 63.97 -7.96 6.59
9 114,666.67 17.31°° 62.43 -10.17 7.05
10 117,333.33 15.38° 60.23 -13.33 7.69
11 118,666.67 14.42% 56.63 -18.51 8.91
12 121,333.33 12.50° 56.57 -18.61 9.68
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0 148,000.00 3.48° 69.43 0.00 4.15
10 97,333.33 36.52° 91.33 31.54 11.93
20 94,666.67 38.26™ 93.50 34.66 11.92
30 88,000.00 42.61" 94.67 36.34 12.02
40 90,000.00 41.30" 95.27 37.21 12.11
50 89,333.33 41.74° 95.70 37.83 12.13
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(%) (%) (%) (pH)
Un@d | 81,333.33 40.20° 95.47 37.76 12.02
3 80,000.00 41.18° 95.13 37.28 11.88
4 81,333.33 40.20" 95.33 37.57 11.91
5 84,000.00 38.24° 95.03 37.13 12.12
6 80,000.00 41.18° 95.00 37.09 12.15
7 84,000.00 38.24° 94.77 36.75 12.16
8 81,333.33 40.20° 93.97 35.59 12.27
9 81,333.33 40.20° 93.97 35.59 12.27
10 84,000.00 38.24° 93.90 35.50 12.28
11 93,333.33 31.37° 87.73 26.60 12.33
12 96,000.00 29.41" 75.63 9.14 12.39
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a ”uﬁ' mmanﬂﬁ'u (uﬂumm)
X Y Z
1 424.4 465.9 414.1
2 435.5 489.5 422.2
3 443.9 500.4 426.3
4 452.1 508.7 429.4
5 461.2 515.2 432.0
6 474.0 520.6 434.3
7 531.2 525.4 436.5
8 544.3 529.8 438.6
9 552.4 533.9 440.6
10 558.7 537.7 442.5
11 564.1 541.4 444 .4
12 568.9 544.9 446.3
13 573.2 548.4 448.2
14 577.4 551.8 450.1
15 581.3 555.1 452.1
16 585.0 558.5 454.0
17 588.7 561.9 455.9
18 592.4 565.3 457.9
19 596.0 568.9 459.9
20 599.6 572.5 462.0
21 603.3 576.4 464.1
22 607.0 580.4 466.3
23 610.9 584.8 468.7
24 615.0 589.6 471.4
25 619.4 594.8 474.3
26 624.2 600.8 477.7
27 629.8 607.7 481.8
28 636.6 616.1 487.2
29 645.9 627.3 495.2
30 663.0 647.4 511.2
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H l ¢
MamaNuTNTHnuvauvadlalastauilosoon luaa1eds Oxidation with Potassium

Permanganate (Vogel, 1989)

In138H 0.06 M KMnO,

o v ~ J

%9 KMnO, 1J5zanas 9.4818 ¢ Taluiinines 1000 ml

a 3’ o a a 9 ~ Qy Jq Y
@uihinau 1 L Yanszanuiwm uazduilszunm 15-30 Wi waznene A Iiounas

ildnses Buldviadan

IBMANUTNIUANUUOUVDIA1TAZA 1Y Permanganate (with sodium oxalate)

#4 sodium oxalate (@ULHAT 105-110 °C fluan 2 $3109) 03 ¢ luifinnes 600 ml
@uﬁymé’u 240 ml 112 conc.sulfuric 12.5 ml (‘H?i’) 1 M sulfuric 250 ml) 'ﬁyﬂﬁ'sgmmz
AUIU oxalate ALANYHUA

msafy 0.06 M KMnO, Wiouia stirrer taz1¥anuon 5560 °C

Tnmsavunsenunadruyilszunm 30 31

AUIUINANNIS

2MnO, +5H,C,0,+6H 4  2Mn’ +10CO,+ 8H,0

a d Ia
UN5127133101 Hydrogen peroxide

Interference: organic matter

111 3 ml Y04 30% wt. Hydrogen peroxide M1 lduiaiadiunas 250 ml uazlsuilsuasg
thalau 25 m1 14 flask tazi@uiinay 200 ml (WA H,SO, (1:5) 20 ml

Tnmsai 0.06 M KMnO, duiluday

AU

I ml.N-KMnO, = 0.01701g. H,0,

% H,0, (wt.) = ml. KMnO, x N- KMnO, x 0.01701 x 1000

Grams of H,0, sample used
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msmSanallalasuleseenludnad1adie s Standard Todometric Method (Kingzett,

1880 ; Kolthoff, 1920)

FEMANMANTUNUU YR UYBIANTaz a1 Sodium Thiosulfate
v Y v
- H9KI2 ¢ lalu flask ¥u1@ 250 ml tANIAAUIUDS 100 ml

- 1@110.025 N K,Cr,0, 10 ml 8% H,S0, (1+9) 10 ml

Y v
- ndAundia 5w
Y v
a o Y] Y=
- ewiinau1vng 200 ml

Y
A o Aa

9
@ 2 ' o <]
- lnimsany 0.025 N Na,S,0, vu ladimassgon neariudls 2 mi vziiudindu

Y
- nmsasdeaudiikume
AN

N- Na,$,0, = 10 x 0.025

ml of Na,S,0; for standardization

d
In51zriUSanae Hydrogen peroxide

o w 1

- heed1ald flask ¥ua 250 ml

@nthnauaula 50 ml vimiuan 1,80, (1:4) 10 ml 18 1% KI 15 ml audae
o Tudien Tuauwna 2 viea
- lmnsady 0.025 N Sodium Thiosulfate uiudvhetn

a 091 o 1 =S g‘ a
- mumu‘ﬂq 2 ml Lmzmmmuﬁumumﬂ”lﬂ

Y

- shdwazduwan
I
HO, (mgl) = (A-B) x N-Na,S,0, x 17.01 x 1000
ml of H,0, sample used
A
1139
% H,0, (wt.) = (A-B) x N-Na,S,0, x 1.7

Grams of H,0, sample used
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J
wamsasIvaeumilszguaslanenguaus

A 1 4
A1319N A.1 ﬂ1ﬂi$§maa1ﬂggaﬂgggau@ (mV)

J
TatennIUaua Zeta potential (mV)

GRETY -12.3,-13.1,-11.9, -12.0, -13.2

maagneussuuraniiilszi | -54.4,-53.2,-52.3, -52.8, -59.7, -55.5, -59.8, -56.4, -58.1, -57.3

ﬂ“wun -21.6,-20.6, -23.3,-22.7, -21.9

ihaoateailasn -61.2,-57.8,-58.5,-59.2,-62.3, -57.2, -60.9

FJ

nnan -9.67,-9.63,-10.01, -9.12, -9.71
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= Y 0o w A = = J ' o 9 Y A (a '
ANTWNN N1 3ﬂﬂa$ﬂ1§ﬂ1ﬂﬂ°ﬁiﬂﬂllﬁ$ﬁ Gluu']ﬂ']ﬂﬁ']'ﬂaﬂﬁﬂﬁgﬂ@u@ﬂﬂﬁ1§ﬁﬂﬂﬂﬁm1m@1qq

E4
%

WS | asadi RGN $ovaz AmIuaiauaug fovay
(N5Y) Ao W BRI dou NS ARERIRNILS)
anaznou | anaznou | 3188 | apasnou | anaznou d
(un./a.) (un./a.) (%) (%) (%) (%)
0 1 156,000.00 | 148,000.00 6.72 69.40 69.40 0.00
2 160,000.00 | 152,000.00 4.20 69.40 69.40 0.00
3 160,000.00 | 156,000.00 1.68 69.40 69.40 0.00
4 1 156,000.00 | 148,000.00 6.72 69.40 75.60 8.93
2 160,000.00 | 148,000.00 6.72 69.40 75.60 8.93
3 160,000.00 | 152,000.00 4.20 69.40 75.60 8.93
6 1 156,000.00 | 144,000.00 9.24 69.40 79.10 13.98
2 160,000.00 | 152,000.00 4.20 69.40 79.20 14.12
3 160,000.00 | 148,000.00 6.72 69.40 79.10 13.98
8 1 156,000.00 | 144,000.00 9.24 69.40 81.90 18.01
2 160,000.00 | 142,000.00 10.50 69.40 82.00 18.16
3 160,000.00 | 152,000.00 4.20 69.40 81.80 17.87
10 1 156,000.00 | 148,000.00 6.72 69.40 82.60 19.02
2 160,000.00 | 152,000.00 4.20 69.40 82.60 19.02
3 160,000.00 | 140,000.00 11.76 69.40 82.70 19.16
12 1 156,000.00 | 140,000.00 11.76 69.40 82.90 19.45
2 160,000.00 | 144,000.00 9.24 69.40 83.10 19.74
3 160,000.00 | 144,000.00 9.24 69.40 82.80 19.31
14 1 156,000.00 | 132,000.00 16.81 69.40 83.40 20.17
2 160,000.00 | 136,000.00 14.29 69.40 83.30 20.03
3 160,000.00 | 136,000.00 14.29 69.40 83.10 19.74
16 1 156,000.00 | 140,000.00 11.76 69.40 83.10 19.74
2 160,000.00 | 136,000.00 14.29 69.40 83.00 19.60
3 160,000.00 | 136,000.00 14.29 69.40 82.90 19.45
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A 9 o w A = = 3‘ 1 [ 9 9 A (A 1 1
A1519% 4.1 Seeazmsiitied loAuasd 1uu1ﬂ1ﬂﬁ1ﬁaﬂﬂﬂﬂ$ﬂ@u¢ﬂﬂﬂﬁﬁﬁi]“l/l“]JﬁﬂJ'lﬂWIN“] (919)

E4
%

WS | asadi GREARE) $ovaz Amauaiauaug fovay
(N5Y) Ao W BRI dou NS ARERIRNILS)
anaznou | anaznou | 3188 | apasnou | anaznou d
(un./a.) (un./a.) (%) (%) (%) (%)
18 1 156,000.00 | 136,000.00 14.29 69.40 83.00 19.60
2 160,000.00 | 140,000.00 11.76 69.40 83.00 19.60
3 160,000.00 | 136,000.00 14.29 69.40 82.90 19.45
20 1 156,000.00 | 140,000.00 11.76 69.40 82.90 19.45
2 160,000.00 | 144,000.00 9.24 69.40 82.80 19.31
3 160,000.00 | 140,000.00 11.76 69.40 83.00 19.60




151

A 9 o w A = Yy A 2’ ! o 9 Y o
ATNN 9.2 3EJfJa$ﬂ13‘]JT]Jﬂ°])'TfJﬂ!Lﬁ$ﬂ’J"Im‘U3Jﬁ GluuWﬂTﬂ’fﬂﬁaﬂﬁﬂ@%ﬂ@uﬂ’)ﬂﬁﬁﬁll 14 N3y

Aifitowann
fior | s RGN fovay Amauaiauaug $ovay
. W msthva dou S msitia
anaznou | anaznou | 3109 | apaznou | anaznou a
wasa) | wnsa) (%) (%) (%) (%)

Uné 1 147,525.00 | 121,275.00 |  17.79 69.40 82.40 18.73
2 | 147,525.00 | 121,275.00 | 17.79 69.40 82.40 18.73

3| 147,525.00 | 121,275.00 | 17.79 69.40 82.40 18.73

3 1 147,525.00 | 121,275.00 |  17.79 69.40 82.80 19.31
2 | 147,525.00 | 128,775.00 | 12.71 69.40 82.80 19.31

3 147,525.00 | 125,025.00 15.25 69.40 82.80 19.31

4 1 147,525.00 | 132,525.00 10.17 69.40 82.80 19.31
2 147,525.00 | 125,025.00 15.25 69.40 82.80 19.31

3 147,525.00 | 125,025.00 15.25 69.40 82.80 19.31

5 1 147,525.00 | 121,275.00 | 17.79 69.40 86.10 24.06
2 | 147,525.00 | 125,025.00 | 15.25 69.40 86.20 2421

3 | 147,525.00 | 121,275.00 | 17.79 69.40 86.00 23.92

6 1 147,525.00 | 121,275.00 |  17.79 69.40 86.80 25.07
2 | 147,525.00 | 117,525.00 | 20.34 69.40 86.90 25.22

3 | 147,525.00 | 117,525.00 | 20.34 69.40 86.90 25.22

7 1 147,525.00 | 113,775.00 | 22.88 69.40 87.60 26.22
2 | 147,525.00 | 113,775.00 | 22.88 69.40 87.70 26.37

3 147,525.00 | 113,775.00 22.88 69.40 87.70 26.37

8 1 147,525.00 | 110,025.00 2542 69.40 87.90 26.66

2 147,525.00 | 113,775.00 22.88 69.40 87.80 26.51

3 | 147,525.00 | 113,775.00 | 22.88 69.40 87.90 26.66

9 1 147,525.00 | 121,275.00 | 17.79 69.40 88.60 27.67
2 | 147,525.00 | 121,275.00 |  17.79 69.40 88.50 27.52

3| 147,525.00 | 117,525.00 | 20.34 69.40 88.50 27.52
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= a ' '
NNLBDYHNI (71D)

Fl

o | afd RGN fovay Amauaiauaug $ovay
. W msthva dou S msitia
anaznou | anaznou | 3109 | apaznou | anaznou a
wasa) | wnsa) (%) (%) (%) (%)

10 1 147,525.00 | 121,275.00 |  17.79 69.40 90.30 30.12
2 | 147,525.00 | 125,025.00 | 15.25 69.40 90.40 30.26

3| 147,525.00 | 128,775.00 | 12.71 69.40 90.40 30.26

1 1 147,525.00 | 140,025.00 |  5.08 69.40 63.50 -8.50
2 | 147,525.00 | 136,275.00 |  7.63 69.40 63.50 -8.50

3 147,525.00 | 132,525.00 10.17 69.40 63.50 -8.50

12 1 147,525.00 | 143,775.00 |  2.54 69.40 62.20 -10.37
2 | 147,525.00 | 143,775.00 | 2.54 69.40 62.20 -10.37

3 147,525.00 | 136,275.00 7.63 69.40 62.20 -10.37
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v Y
A13199 9.3 Sesazmitiad Toauazd 1inna1MaInnALNOUAIININALNDUTLVUNAA

Y v
ilszihndsunaaie

Fl

Sina | adad A Lo fouay Amsaiauaue $ovay
(N5Y) dou W BRI . NS 15119
anaznoy | anaznou | 3109 | apasnou | anaznou d
wasa) | n/a) (%) (%) (%) (%)
0 1 153,504.00 | 145,632.00 |  5.13 69.40 69.40 -0.05
2 | 157,440.00 | 145,632.00 |  5.13 69.40 69.40 -0.05
3 | 149,568.00 | 149,568.00 |  2.56 69.50 69.50 0.10
5 1 153,504.00 | 145,632.00 |  5.13 69.40 71.10 2.40
2 | 157,440.00 | 145,632.00 |  5.13 69.40 71.20 2.54
3 149,568.00 | 145,632.00 5.13 69.50 71.00 2.26
10 1 153,504.00 | 149,568.00 2.56 69.40 71.60 3.12
2 157,440.00 | 141,696.00 7.69 69.40 71.60 3.12
3 149,568.00 | 141,696.00 7.69 69.50 71.70 3.26
15 1 153,504.00 | 147,600.00 3.85 69.40 71.60 3.12
2 157,440.00 | 141,696.00 7.69 69.40 71.80 341
3 | 149,568.00 | 141,696.00 |  7.69 69.50 71.70 3.26
20 1 153,504.00 | 141,696.00 |  7.69 69.40 72.30 4.13
2| 157,440.00 | 145,632.00 |  5.13 69.40 72.30 4.13
3 | 149,568.00 | 139,728.00 |  8.97 69.50 72.10 3.84
25 1 153,504.00 | 141,696.00 |  7.69 69.40 72.50 442
2 | 157,440.00 | 145,632.00 |  5.13 69.40 72.40 427
3 149,568.00 | 137,760.00 10.26 69.50 72.40 4.27
30 1 153,504.00 | 133,824.00 12.82 69.40 72.80 4.85
2 157,440.00 | 137,760.00 10.26 69.40 72.80 4.85
3 149,568.00 | 133,824.00 12.82 69.50 72.70 4.70
40 1 153,504.00 | 129,888.00 15.38 69.40 73.70 6.14
2 157,440.00 | 129,888.00 15.38 69.40 73.60 6.00
3| 149,568.00 | 133,824.00 | 12.82 69.50 73.60 6.00
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v Y
A13199 9.3 Sesazmitiad Toauazd 1inna1MaInnALNOUAIININALNDUTLVUNAA

Y v
ilszihnlsunanieg (@o)

Fl

Sina | adad A lod fouay Amsvaiauaue $ovay
(N5Y) dou W BRI . NS 15119
anaznoy | anaznou | 3109 | apasnou | anaznou d
wasa) | n/a) (%) (%) (%) (%)
50 1 153,504.00 | 129,888.00 | 15.38 69.40 74.30 7.01
2| 157,440.00 | 129,888.00 | 15.38 69.40 74.40 7.15
3| 149,568.00 | 137,760.00 | 10.26 69.50 74.30 7.01
60 1 153,504.00 | 129,888.00 | 15.38 69.40 75.00 8.02
2 | 157,440.00 | 129,888.00 | 15.38 69.40 75.10 8.16
3 149,568.00 | 129,888.00 15.38 69.50 75.10 8.16
80 1 153,504.00 | 129,888.00 15.38 69.40 75.90 9.31
2 157,440.00 | 129,888.00 15.38 69.40 76.00 9.46
3 149,568.00 | 133,824.00 12.82 69.50 75.90 9.31
100 1 153,504.00 | 129,888.00 15.38 69.40 77.00 10.90
2 157,440.00 | 122,016.00 20.51 69.40 77.00 10.90
3| 149,568.00 | 122,016.00 | 20.51 69.50 77.00 10.90
120 1 153,504.00 | 122,016.00 | 20.51 69.40 78.10 12.48
2| 157,440.00 | 122,016.00 | 20.51 69.40 78.20 12.63
3 | 149,568.00 | 122,016.00 | 20.51 69.50 78.10 12.48
140 1 153,504.00 | 118,080.00 | 23.08 69.40 79.30 14.21
2 | 157,440.00 | 118,080.00 | 23.08 69.40 79.30 14.21
3 149,568.00 | 114,144.00 25.64 69.50 79.40 14.35
160 1 153,504.00 | 122,016.00 20.51 69.40 80.70 16.23
2 157,440.00 | 122,016.00 20.51 69.40 80.60 16.08
3 149,568.00 | 118,080.00 23.08 69.50 80.60 16.08
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a oy [ t:'d ]
seuuwnaniinlsedn 140 nSunNewa199

Fl

o | afd AR fovay Ansuaiauaug $ovay
. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)
Uné 1 136,000.00 | 104,000.00 |  25.00 69.50 80.20 15.40
2 | 136,000.00 | 108,000.00 | 22.12 69.50 80.30 15.54
3| 144,000.00 | 104,000.00 | 25.00 69.50 80.30 15.54
3 1 136,000.00 | 96,000.00 | 30.77 69.50 85.80 23.45
2 | 136,000.00 | 96,000.00 | 30.77 69.50 85.90 23.60
3 144,000.00 | 96,000.00 30.77 69.50 85.80 23.45
4 1 136,000.00 | 108,000.00 22.12 69.50 78.80 13.38
2 136,000.00 | 106,000.00 23.56 69.50 78.80 13.38
3 144,000.00 | 104,000.00 25.00 69.50 78.70 13.24
5 1 136,000.00 | 116,000.00 16.35 69.50 69.80 0.43
2 136,000.00 | 108,000.00 22.12 69.50 69.80 0.43
3| 144,000.00 | 108,000.00 | 22.12 69.50 69.80 0.43
6 1 136,000.00 | 112,000.00 | 19.23 69.50 66.00 -5.04
2| 136,000.00 | 116,000.00 | 16.35 69.50 65.90 -5.18
3| 144,000.00 | 116,000.00 | 16.35 69.50 65.90 -5.18
7 1 136,000.00 | 112,000.00 | 19.23 69.50 64.90 -6.62
2 | 136,000.00 | 116,000.00 | 16.35 69.50 64.80 -6.76
3 144,000.00 | 108,000.00 22.12 69.50 64.80 -6.76
8 1 136,000.00 | 120,000.00 13.46 69.50 64.00 -7.91
2 136,000.00 | 116,000.00 16.35 69.50 63.90 -8.06
3 144,000.00 | 112,000.00 19.23 69.50 64.00 -7.91
9 1 136,000.00 | 116,000.00 16.35 69.50 62.40 -10.22
2 136,000.00 | 116,000.00 16.35 69.50 62.40 -10.22
3| 144,000.00 | 112,000.00 | 19.23 69.50 62.50 -10.07




156

A 9 o w A = Y A gj 1 o 9
AT NN 3.4 3’6‘EJEWﬂﬁ‘]JTUWIfI?JﬂLLﬁZﬂ’NMGUNﬁ Glummﬂmwamﬂmﬂaumamﬂmﬂau

a oy [ t:'d ] ]
szuuwnaniinydszan 140 nTuNNE ¥R (A19)

Fl

o | afd AR fovay Ansuaiauaug $ovay
. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)

10 1 136,000.00 | 116,000.00 | 16.35 69.50 60.20 -13.38
2| 136,000.00 | 116,000.00 | 16.35 69.50 60.30 -13.24

3| 144,000.00 | 120,000.00 | 13.46 69.50 60.20 -13.38

1 1 136,000.00 | 124,000.00 | 10.58 69.50 56.60 -18.56
2 | 136,000.00 | 120,000.00 | 13.46 69.50 56.60 -18.56

3 144,000.00 | 112,000.00 19.23 69.50 56.70 -18.42

12 1 136,000.00 | 128,000.00 7.69 69.50 56.50 -18.71
2 136,000.00 | 120,000.00 13.46 69.50 56.60 -18.56

3 144,000.00 | 116,000.00 16.35 69.50 56.60 -18.56
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W | s GREARE) fouay Amauaiauaug fouay
(NFN) dou W msa Aou - msa
anaznou | anaznou | 3108 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)
0 156,000.00 | 148,000.00 |  3.48 69.40 69.40 -0.05
152,000.00 | 148,000.00 |  3.48 69.40 69.40 -0.05
152,000.00 | 148,000.00 |  3.48 69.50 69.50 0.10
10 156,000.00 | 92,000.00 | 40.00 69.40 91.50 31.78
152,000.00 | 104,000.00 | 32.17 69.40 91.30 31.49
152,000.00 | 96,000.00 | 37.39 69.50 91.20 31.35
20 156,000.00 | 92,000.00 40.00 69.40 93.60 34.81
152,000.00 | 96,000.00 37.39 69.40 93.40 34.52
152,000.00 | 96,000.00 37.39 69.50 93.50 34.66
30 156,000.00 | 90,000.00 41.30 69.40 94.60 36.25
152,000.00 | 86,000.00 4391 69.40 94.70 36.39
152,000.00 | 88,000.00 42.61 69.50 94.70 36.39
40 156,000.00 | 88,000.00 | 42.61 69.40 95.30 37.25
152,000.00 | 88,000.00 | 42.61 69.40 95.20 37.11
152,000.00 | 94,000.00 | 38.70 69.50 95.30 37.25
50 156,000.00 | 88,000.00 | 42.61 69.40 95.70 37.83
152,000.00 | 88,000.00 | 42.61 69.40 95.60 37.69
152,000.00 | 92,000.00 | 40.00 69.50 95.80 37.97
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Hifitowanen
fior | s GREARE) fovay Amauaiauaug $ovay
. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)

Uné 1 136,000.00 | 84,000.00 | 38.24 69.30 95.40 37.66
2 | 136,000.00 | 80,000.00 | 41.18 69.30 95.50 37.81

3| 136,000.00 | 80,000.00 | 41.18 69.30 95.50 37.81

3 1 136,000.00 | 80,000.00 | 41.18 69.30 95.20 37.37
2 | 136,000.00 | 80,000.00 | 41.18 69.30 95.10 37.23

3 136,000.00 | 80,000.00 41.18 69.30 95.10 37.23

4 1 136,000.00 | 84,000.00 38.24 69.30 95.30 37.52
2 136,000.00 | 80,000.00 41.18 69.30 95.30 37.52

3 136,000.00 | 80,000.00 41.18 69.30 95.40 37.66

5 1 136,000.00 | 84,000.00 38.24 69.30 95.10 37.23
2 136,000.00 | 84,000.00 38.24 69.30 95.00 37.09

3| 136,000.00 | 84,000.00 | 38.24 69.30 95.00 37.09

6 1 136,000.00 | 80,000.00 | 41.18 69.30 95.00 37.09
2 | 136,000.00 | 80,000.00 | 41.18 69.30 95.00 37.09

3| 136,000.00 | 80,000.00 | 41.18 69.30 95.00 37.09

7 1 136,000.00 | 80,000.00 | 41.18 69.30 94.70 36.65
2 | 136,000.00 | 84,000.00 | 38.24 69.30 94.80 36.80

3 136,000.00 | 88,000.00 35.29 69.30 94.80 36.80

8 1 136,000.00 | 84,000.00 38.24 69.30 94.00 35.64
2 136,000.00 | 84,000.00 38.24 69.30 93.90 35.50

3 136,000.00 | 76,000.00 44.12 69.30 94.00 35.64

9 1 136,000.00 | 84,000.00 38.24 69.30 94.00 35.64
2 136,000.00 | 84,000.00 38.24 69.30 94.00 35.64

3| 136,000.00 | 76,000.00 | 44.12 69.30 93.90 35.50
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Fl

o | afd GREARE fovay Amauadiauaug $ovay
. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)
10 1 136,000.00 | 84,000.00 | 38.24 69.30 93.90 35.50
2 | 136,000.00 | 84,000.00 | 38.24 69.30 93.90 35.50
3| 136,000.00 | 84,000.00 | 38.24 69.30 93.90 35.50
1 1 136,000.00 | 96,000.00 | 29.41 69.30 87.70 26.55
2| 136,000.00 | 92,000.00 | 32.35 69.30 87.80 26.70
3 136,000.00 | 92,000.00 32.35 69.30 87.70 26.55
12 1 136,000.00 | 96,000.00 29.41 69.30 75.60 9.09
2 136,000.00 | 96,000.00 29.41 69.30 75.60 9.09
3 136,000.00 | 96,000.00 29.41 69.30 75.70 9.24
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~ 9 o w A = = g’ 1 @ Y 4 P
AT N 3.7 3ﬂﬂﬁ$ﬂ1§ﬂ1ﬂﬂ°ﬁiﬂﬂuﬁ$ﬁ Glummﬂﬁmamﬂmﬂaummmaemmﬁﬂawﬂ

Usumaiee
U | s A Lo $ovay A aiiauaue $ouay
(n5Y) dou S n1syla dou NS Msyla
anaznow | anaznou | 3108 | anaznou | anaznewu a
wasa) | @nsa) (%) (%) (%) (%)
0 1 156,000.00 | 150,516.00 5.14 69.40 69.40 0.00
2 160,000.00 | 152,550.00 3.86 69.40 69.40 0.00
3 160,000.00 | 152,550.00 3.86 69.40 69.40 0.00
20 1 156,000.00 | 146,448.00 7.70 69.40 62.60 -9.80
2 160,000.00 | 146,448.00 7.70 69.40 62.50 -9.94
3 160,000.00 | 146,448.00 7.70 69.40 62.50 -9.94
40 1 156,000.00 | 150,516.00 5.14 69.40 61.50 -11.38
2 160,000.00 | 142,380.00 10.26 69.40 61.70 -11.10
3 160,000.00 | 154,584.00 2.57 69.40 61.70 -11.10
60 1 156,000.00 | 150,516.00 5.14 69.40 60.50 -12.82
2 160,000.00 | 150,516.00 5.14 69.40 60.50 -12.82
3 160,000.00 | 142,380.00 10.26 69.40 60.50 -12.82
) 1 156,000.00 | 134,244.00 15.39 69.40 59.00 -14.99
2 160,000.00 | 134,244.00 15.39 69.40 58.90 -15.13
3 160,000.00 | 142,380.00 10.26 69.40 59.00 -14.99
100 1 156,000.00 | 146,448.00 7.70 69.40 58.10 -16.28
2 160,000.00 | 146,448.00 7.70 69.40 58.10 -16.28
3 160,000.00 | 150,516.00 5.14 69.40 57.90 -16.57
WINBING . LAAIAINIINTIZHE 1od daft
5 51105 FAS 719 lnmsa sa.) M3 oA (Un./a.)
(ﬂ%lll) ﬂ%ﬂ:\iﬁ 1 ﬂf}g’l\?ﬁ 2 ﬂg{iﬁ 3 mﬁﬁ ﬂ%ﬂ'ﬁl 1 ﬂg{i‘ﬁ 2 ﬂ%\iﬁ 3 Lﬂa'f]
0 085 | 0825 | 0825 | 083 | 150,516.00 | 152,550.00 | 152,550.00 | 151,872.00
20 0.90 0.90 0.90 0.90 | 146,448.00 | 146,448.00 | 146,448.00 | 146,448.00
40 0.85 0.95 0.80 0.85 | 150,516.00 | 142,380.00 | 154,584.00 | 149,160.00
60 0.85 0.85 0.95 0.88 | 150,516.00 | 150,516.00 | 142,380.00 | 147,804.00
80 1.05 1.05 0.95 1.02 | 134,244.00 | 134,244.00 | 142,380.00 | 136,956.00
100 0.90 0.90 0.85 0.88 | 146,448.00 | 146,448.00 | 150,516.00 | 147,804.00
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a1l a8 Zovazmistniadleduazanudud luhmndmdsanaznoudaodiany
ueailant 80 n3y Afitoraan
fior | s A Lo fovay A aiauaue $ovay
. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d
wasa) | wnsa) (%) (%) (%) (%)
Uns 1 145,572.80 | 125,900.80 | 13.51 69.40 58.50 -15.71
2 | 145,572.80 | 125,900.80 | 13.51 69.40 58.50 -15.71
3 | 145,572.80 | 125,900.80 | 13.51 69.40 58.50 -15.71
3 1 145,572.80 | 125,900.80 | 13.51 69.40 59.60 -14.12
2 | 145,572.80 | 121,966.40 | 1622 69.40 59.60 -14.12
3 145,572.80 | 127,868.00 12.16 69.40 59.70 -13.98
4 1 145,572.80 | 121,966.40 16.22 69.40 58.00 -16.43
2 145,572.80 | 129,835.20 10.81 69.40 58.00 -16.43
3 145,572.80 | 125,900.80 13.51 69.40 58.00 -16.43
5 1 145,572.80 | 125,900.80 13.51 69.40 57.00 -17.87
2 145,572.80 | 121,966.40 16.22 69.40 57.10 -17.72
3| 145,572.80 | 121,966.40 | 16.22 69.40 57.10 -17.72
6 1 145,572.80 | 125,900.80 | 13.51 69.40 55.20 -20.46
2 | 145,572.80 | 129,83520 |  10.81 69.40 55.20 -20.46
3| 145,572.80 | 121,966.40 | 16.22 69.40 55.20 -20.46
. 1 145,572.80 | 125,900.80 | 13.51 69.40 54.10 -22.05
2 | 145,572.80 | 125,900.80 | 13.51 69.40 54.10 -22.05
3 145,572.80 | 121,966.40 16.22 69.40 54.20 -21.90
8 1 145,572.80 | 125,900.80 13.51 69.40 52.50 -24.35
2 145,572.80 | 125,900.80 13.51 69.40 52.50 -24.35
3 145,572.80 | 125,900.80 13.51 69.40 52.50 -24.35
9 1 145,572.80 | 129,835.20 10.81 69.40 52.10 -24.93
2 145,572.80 | 125,900.80 13.51 69.40 52.00 -25.07
3 | 145,572.80 | 125,900.80 | 13.51 69.40 52.00 -25.07
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a1l a8 Zovazmistniadleduazanudud luhmndmdsanaznoudaodiany
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fior | s A Lo fovay A aiauaue $ovay

. W msthva dou WS msva
anaznoy | anaznou | 3109 | anazneu | anaznou d

wasa) | wnsa) (%) (%) (%) (%)

10 1 145,572.80 | 121,966.40 | 16.22 69.40 54.50 -21.47

2 | 145,572.80 | 121,966.40 | 16.22 69.40 54.50 -21.47

3| 145,572.80 | 121,966.40 | 16.22 69.40 54.60 21.33

1 1 145,572.80 | 121,966.40 | 16.22 69.40 61.00 -12.10

2 | 145,572.80 | 121,966.40 | 16.22 69.40 60.90 -12.25

3 145,572.80 | 121,966.40 16.22 69.40 60.90 -12.25

12 1 145,572.80 | 129,835.20 10.81 69.40 63.70 -8.21

2 145,572.80 | 125,900.80 13.51 69.40 63.90 -7.93

3 145,572.80 | 125,900.80 13.51 69.40 63.90 -7.93
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ylalasnunloseon losannududuais lu

vmndirLnsanaznoud e du
A | a3 AR $ovay Amsuaiauaug $ouaz
T Ao s mMs1hiia Ao s M3
H,0, oondiadu | oondiadu | 3108 | gondiadu | sendadu | D1UAd
(n./a.) wnJ/a.) un./a.) (%) (%) (%) (%)
10 114,957.60 | 94,789.60 17.54 87.10 89.10 2.22
114,957.60 | 98,823.20 14.04 87.20 89.10 2.22
114,957.60 | 96,806.40 15.79 87.20 89.00 2.10
30 114,957.60 | 90,756.00 | 21.05 87.10 89.70 291
114,957.60 | 94,789.60 17.54 87.20 89.60 2.79
114,957.60 92,772.80 19.30 87.20 89.70 291
50 114,957.60 90,756.00 21.05 87.10 90.10 3.37
114,957.60 86,722.40 24.56 87.20 90.10 3.37
114,957.60 88,739.20 22.81 87.20 90.20 348
100 114,957.60 82,688.80 28.07 87.10 95.20 9.22
114,957.60 82,688.80 28.07 87.20 95.10 9.10
114,957.60 | 82,688.80 | 28.07 87.20 95.20 9.22
150 114,957.60 | 68,571.20 | 40.35 87.10 97.00 11.28
114,957.60 | 66,554.40 | 42.11 87.20 97.00 11.28
114,957.60 | 66,554.40 | 42.11 87.20 97.00 11.28
200 114,957.60 | 70,588.00 | 38.60 87.10 98.10 12.54
114,957.60 | 70,588.00 | 38.60 87.20 98.10 12.54
114,957.60 70,588.00 38.60 87.20 98.10 12.54
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9 Yy Ax 1
ANASNDUAIYTITTUNNIDHANING

Fl

fior | asadi A 1o $ovay Amvaiiauaue $ovay
dou NS msttia dou NS msitia
oondiadu | sondady | B197 | gendiadu | oondindu a
unJ/a.) wunJ/a.) (%) (%) (%) (%)

Un@ 1 | 117,894.00 | 74,104.80 | 35.92 87.90 97.60 11.04
2 | 114,525.60 | 70,736.40 | 38.83 87.90 97.70 11.15

3| 114,525.60 | 72,420.60 | 37.38 87.90 97.70 11.15

3 1 | 117,894.00 | 74,104.80 | 35.92 87.90 96.80 10.13
2 | 114,525.60 | 74,104.80 | 35.92 87.90 96.80 10.13

3 114,525.60 74,104.80 35.92 87.90 96.80 10.13

4 1 117,894.00 77,473.20 33.01 87.90 97.30 10.69
2 114,525.60 70,736.40 38.83 87.90 97.30 10.69

3 114,525.60 74,104.80 35.92 87.90 97.30 10.69

5 1 117,894.00 87,578.40 24.27 87.90 98.00 11.49
2 114,525.60 95,999.40 16.99 87.90 97.90 11.38

3 | 114,525.60 | 91,788.90 | 20.63 87.90 97.80 11.26

6 1 | 117,894.00 | 94,315.20 18.45 87.90 97.50 10.92
2 | 114,525.60 | 101,052.00 | 12.62 87.90 97.50 10.92

3 | 114,525.60 | 97,683.60 15.53 87.90 97.40 10.81

7 1 | 117,894.00 | 90,946.80 | 21.36 87.90 97.80 11.26
2 | 114,525.60 | 90,946.80 | 21.36 87.90 97.90 11.38

3 114,525.60 90,946.80 21.36 87.90 97.80 11.26

8 1 117,894.00 87,578.40 24.27 87.90 97.90 11.38
2 114,525.60 84,210.00 27.18 87.90 98.00 11.49

3 114,525.60 85,894.20 25.73 87.90 98.10 11.60

9 1 117,894.00 94,315.20 18.45 87.90 97.90 11.38
2 114,525.60 85,894.20 25.73 87.90 98.00 11.49

3 | 114,525.60 | 90,104.70 | 22.09 87.90 97.90 11.38
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9 Yy Ax 1 '
ANASNDUAIYTITTUNNIDHANING (99)

9

fitoy | asadi GREARE) $ovay Amauaiauaug $ovay
dou WS msttia dou WS mstva
oondiadu | oondiadu | T1OA | gendiadu | sondady d
wnsa) | waa) (%) (%) (%) (%)

10 1 117,894.00 | 94,315.20 | 18.45 87.90 97.90 11.38
2 | 114,525.60 | 90,946.80 | 21.36 87.90 97.80 11.26

3 | 11452560 | 92,631.00 | 19.90 87.90 97.80 11.26

1 1 117,894.00 | 87,578.40 | 24.27 87.90 97.60 11.04
2 | 114,525.60 | 87,578.40 | 2427 87.90 97.50 10.92

3 114,525.60 87,578.40 24.27 87.90 97.50 10.92

12 1 117,894.00 84,210.00 27.18 87.90 97.60 11.04
2 114,525.60 89,262.60 22.82 87.90 97.60 11.04

3 114,525.60 86,736.30 25.00 87.90 97.50 10.92
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vhmndirumsanaznoudiees du
A | a3 AR $ovay Amvaiauaue $ovay
T Ao s mMs1hiia Aau s ms1hiia
H,0, oondiadu | sondady | B197 | gendiadu | oondindu a
(n./a.) wnJ/a.) wnJ/a.) (%) (%) (%) (%)
100 117,966.20 | 81,356.00 | 31.03 87.80 95.30 8.54
117,966.20 | 81,356.00 | 31.03 87.80 95.10 8.31
117,966.20 | 81,356.00 | 31.03 87.80 95.20 8.43
125 117,966.20 | 77,8820 | 34.48 87.80 96.20 9.57
117,966.20 | 83389.90 | 29.31 87.80 96.20 9.57
117,966.20 80,339.05 31.90 87.80 96.50 9.91
150 117,966.20 71,186.50 39.66 87.80 96.90 10.36
117,966.20 77,288.20 34.48 87.80 97.00 10.48
117,966.20 74,237.35 37.07 87.80 96.80 10.25
175 117,966.20 69,152.60 41.38 87.80 97.90 11.50
117,966.20 77,288.20 34.48 87.80 97.80 11.39
117,966.20 | 7322040 | 37.93 87.80 97.90 11.50
200 117,966.20 | 69,152.60 | 41.38 87.80 98.30 11.96
117,966.20 | 67,118.70 | 43.10 87.80 98.30 11.96
117,966.20 | 68,135.65 | 42.24 87.80 98.20 11.85
95 117,966.20 | 77,288.20 | 34.48 87.80 98.40 12.07
117,966.20 | 81,356.00 | 31.03 87.80 98.40 12.07
117,966.20 79,322.10 32.76 87.80 98.40 12.07
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9 v 9
ﬁTﬂ"Iﬂ?ﬂﬁNWHﬂWi@]ﬂﬂZﬂ@uﬁ}’Jﬂﬂ1ﬂ@$ﬂﬂuﬁgﬂﬂwaﬂﬁWﬂﬁﬁiﬂ"l

4
%

A | asad M Tod fovaz AMITUaiaaUT fovay
Ty, .y a4 msthiia .y HS msthiia
H,0, oondiadu | sondiady | B197 | sendiaty | sendiadu a
(n./a.) wn./a.) (un./a.) (%) (%) (%) (%)
25 1 102,859.20 83,811.20 18.52 86.30 89.60 3.90
2 102,859.20 83,811.20 18.52 86.20 89.60 3.90
3 102,859.20 83,811.20 18.52 86.20 89.50 3.79
100 1 102,859.20 72,382.40 29.63 86.30 94.60 9.70
2 102,859.20 72,382.40 29.63 86.20 94.60 9.70
3| 102,859.20 | 72,382.40 | 29.63 86.20 94.50 9.59
175 1| 102,859.20 | 60,953.60 | 40.74 86.30 96.80 12.25
2 | 102,859.20 | 64,763.20 | 37.04 86.20 96.70 12.14
3| 102,859.20 | 60,953.60 | 40.74 86.20 96.60 12.02
750 1| 102,859.20 | 49,524.80 | 51.85 86.30 98.80 14.57
2 | 102,859.20 | 49,524.80 | 51.85 86.20 98.80 14.57
3 102,859.20 53,334.40 48.15 86.20 98.90 14.69
300 1 102,859.20 63,414.65 38.35 86.30 99.10 14.92
2 102,859.20 67,317.09 34.55 86.20 99.10 14.92
3 102,859.20 65,365.87 36.45 86.20 99.20 15.04
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ATNN .13 ﬁ'ﬂﬂﬁgﬂ'ﬁll'lﬂﬂ“]ﬂﬂﬂllﬁgﬁ ‘Vimmil”lﬁleL%ulﬂﬂsaeﬂulﬁvﬂ“luuiﬂWﬂﬁmmumi

Y a g' A= '
ﬂﬂﬂ%ﬂ@uﬂﬁlﬂﬂ"lﬂﬁgﬂ’f)‘L!'iﬂJ‘UNﬁﬁuTﬂﬁgﬂWﬂWL@%@]Nﬂ

FZ

fior | asedt M 1o $ovay Amaiauaue fovay
dou NS msttia dou S msva
oondiadu | oondiadu | 3100 | gondiadu | sendiadu d
wa/a) | una.) (%) (%) (%) (%)

Un@ 1 105,108.00 | 49,050.40 | 53.33 86.20 98.40 14.15
2 | 105,108.00 | 50,802.20 | 51.67 86.20 98.30 14.04

3 | 105,108.00 | 56,057.60 | 46.67 86.20 98.30 14.04

3 1 105,108.00 | 49,050.40 | 53.33 86.20 98.40 14.15
2 | 105,108.00 | 52,554.00 | 50.00 86.20 98.40 14.15

3 105,108.00 50,802.20 51.67 86.20 98.40 14.15

4 1 105,108.00 52,554.00 50.00 86.20 98.30 14.04
2 105,108.00 52,554.00 50.00 86.20 98.30 14.04

3 105,108.00 52,554.00 50.00 86.20 98.20 13.92

5 1 105,108.00 59,561.20 43.33 86.20 98.20 13.92
2 105,108.00 52,554.00 50.00 86.20 98.20 13.92

3 | 105,108.00 | 56,057.60 | 46.67 86.20 98.20 13.92

6 1 105,108.00 | 56,057.60 | 46.67 86.20 98.30 14.04
2 | 105,108.00 | 56,057.60 | 46.67 86.20 98.30 14.04

3 | 105,108.00 | 56,057.60 | 46.67 86.20 98.30 14.04

7 1 105,108.00 | 61,313.00 | 41.67 86.20 98.50 14.27
2 | 105,108.00 | 64,816.60 | 38.33 86.20 98.40 14.15

3 105,108.00 63,064.80 40.00 86.20 98.30 14.04

8 1 105,108.00 70,072.00 33.33 86.20 98.00 13.69
2 105,108.00 70,072.00 33.33 86.20 97.90 13.57

3 105,108.00 70,072.00 33.33 86.20 97.80 13.46

9 1 105,108.00 77,079.20 26.67 86.20 96.90 12.41
2 105,108.00 73,575.60 30.00 86.20 96.70 12.18

3 | 105,108.00 | 75,327.40 | 28.33 86.20 96.70 12.18
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ATNN .13 ﬁﬂﬂﬁgﬂ'lﬁ‘]_l']‘ﬂﬂ“]ﬂﬂﬂllﬁgﬁ ‘Vimmil”lﬁleLﬁ)mﬂma@ﬂul«m“lummﬂﬁmmumi

Y a oy A= 1 1
ﬂﬂﬂ%ﬂ@uﬂ’J‘c’Jﬂ"Iﬂ@]%ﬂ’f)u'i&‘U‘UNﬁﬁuT]Jﬁ3‘].]1‘1/]1/‘1&’6%@]1@@] (919)

Fl

fior | asadi M Tof $ovay Amauaiauaug $ovaz
Aoy e M31ia Aoy e M3ia
ONTATY | 0ONHFIATU %o 0NTATY | 0ONFHIATU a
un./a.) (un./a.) (%) (%) (%) (%)

10 1 105,108.00 | 73,575.60 30.00 86.20 95.90 11.25
2 | 105,108.00 | 80,582.80 23.33 86.20 96.00 11.37

3 105,108.00 | 77,079.20 26.67 86.20 96.00 11.37

11 1| 105,108.00 | 77,079.20 26.67 86.20 96.10 11.48
2 105,108.00 | 77,079.20 26.67 86.20 96.00 11.37

3 | 105,108.00 | 77,079.20 26.67 86.20 96.00 11.37

12 1 105,108.00 | 77,079.20 26.67 86.20 96.70 12.18
2 | 105,108.00 | 77,079.20 26.67 86.20 96.80 12.30

3 105,108.00 | 77,079.20 26.67 86.20 96.90 12.41
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AT NN 3.14 3ﬂﬂa$ﬂﬁﬂ1°ﬂﬂ%’1@ﬂ!m$ﬁ wmmn”laimgﬂmﬂaiaaﬂllcmmmmmumm Glu

smndirLnsanaznoudiemaaznouszUuRAMI 1Tzl
A | a3 M Tof $ovay Amauaiauaug fovay
WU dou NS ms1hiia . s mMs1hiia
H,0, pendady | oondadu | B10A | sendiadu | oondadu a
(n/a) Wn./a) (un./a) (%) (%) (%) (%)
120 99,512.22 | 61,463.43 39.42 86.20 95.40 10.67
103,414.66 | 65,365.87 35.58 86.20 95.10 10.32
101,463.44 63,414.65 37.50 86.20 95.00 10.21
150 99,512.22 63,414.65 37.50 86.20 96.10 11.48
103,414.66 61,463.43 39.42 86.20 96.20 11.60
101,463.44 | 62,439.04 38.46 86.20 96.20 11.60
180 99,512.22 | 59,512.21 41.35 86.20 97.20 12.76
103,414.66 | 58,536.60 | 4231 86.20 97.20 12.76
101,463.44 59,024.41 41.83 86.20 97.30 12.88
210 99,512.22 54,634.16 46.15 86.20 98.20 13.92
103,414.66 51,707.33 49.04 86.20 98.30 14.04
101,463.44 | 53,170.75 47.60 86.20 98.00 13.69
240 99,512.22 | 49,756.11 50.96 86.20 99.00 14.85
103,414.66 | 47,804.89 52.88 86.20 99.00 14.85
101,463.44 | 48,780.50 51.92 86.20 99.00 14.85
270 99,512.22 61,463.43 39.42 86.20 99.00 14.85
103,414.66 | 59,512.21 41.35 86.20 99.10 14.97
101,463.44 | 60,487.82 | 40.38 86.20 99.10 14.97
300 99,512.22 | 63,414.65 37.50 86.20 99.10 14.97
103,414.66 67,317.09 33.65 86.20 99.10 14.97
101,463.44 65,365.87 35.58 86.20 99.20 15.08
325 99,512.22 71,219.53 29.81 86.20 99.20 15.08
103,414.66 | 73,170.75 27.88 86.20 99.20 15.08
101,463.44 | 72,195.14 | 28.85 86.20 99.10 14.97
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A1519% .15 Sesazmsiivad loauazd ﬁa\immulﬁiﬂimulﬂﬂﬁ’f)’é)ﬂll“l)'ﬂﬂWLﬂ“D'ﬁ'N“] Tuiin

MNERIUMIANAZNDUR LY LU

4

A | afadi A% 1of $ovay Amuadiauaud $osazms
it dou wgy | M3t | Ggy s 1iniad
H,0, pondadi | sondiadu | 3108 | gendiadu | sondiad (%)
(n/a.) (un./a.) (un./a.) (%) (%) (%)
25 1 85,423.80 | 75,254.30 15.91 96.30 98.90 2.70
2 93,559.40 75,254.30 15.91 96.30 98.90 2.70
3 89,491.60 | 74,237.35 17.05 96.30 98.60 2.39
50 1 85,423.80 75,254.30 15.91 96.30 99.40 3.22
2 | 93,559.40 | 77.288.20 13.64 96.30 99.30 3.12
3 89,491.60 73,220.40 18.18 96.30 99.40 3.22
100 1 85,423.80 75,254.30 15.91 96.30 99.70 3.53
2 | 93,559.40 | 77,288.20 13.64 96.30 99.70 3.53
3 89,491.60 78,305.15 12.50 96.30 99.70 3.53
150 1 85,423.80 | 69,152.60 | 22.73 96.30 99.80 3.63
2 93,559.40 73,220.40 18.18 96.30 99.80 3.63
3 89,491.60 | 71,186.50 | 20.45 96.30 99.80 3.63
200 1 85,423.80 | 71,186.50 | 20.45 96.30 99.80 3.63
2 93,559.40 69,152.60 22.73 96.30 99.80 3.63
3 89,491.60 | 72,203.45 19.32 96.30 99.80 3.63
250 1 85,423.80 72,203.45 19.32 96.30 99.80 3.63
2 | 93,559.40 | 71,186.50 | 20.45 96.30 99.90 3.74
3 89,491.60 73,220.40 18.18 96.30 99.80 3.63
300 1 85,423.80 71,186.50 20.45 96.30 99.80 3.63
2 | 93,559.40 | 68,135.65 | 23.86 96.30 99.90 3.74
3 89,491.60 67,118.70 25.00 96.30 99.80 3.63
325 1 85,423.80 | 66,101.75 | 26.14 96.30 99.90 3.74
2 93,559.40 68,135.65 23.86 96.30 99.90 3.74
3 89,491.60 | 69,152.60 | 22.73 96.30 99.90 3.74
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Aou - msthta Aou NS mstva
oondiadu | oondiadu | T10A | gondiadu | sendiad d
waJa) | (wnsa) (%) (%) (%) (%)
iné 1 90,796.34 | 72,604.80 | 20.04 96.30 99.80 3.78
2 90,796.34 | 72,604.80 | 20.04 96.10 99.80 3.78
3 90,796.34 | 72,604.80 | 20.04 96.10 99.80 3.78
3 1 90,796.34 | 110,924.00 | -22.17 96.30 98.40 2.32
2 90,796.34 | 118,991.20 | -31.05 96.10 98.30 2.22
3 90,796.34 121,008.00 -33.27 96.10 98.30 2.22
4 1 90,796.34 123,024.80 -35.50 96.30 98.10 2.01
2 90,796.34 114,957.60 -26.61 96.10 98.20 2.11
3 90,796.34 121,008.00 -33.27 96.10 98.20 2.11
5 1 90,796.34 125,041.60 -37.72 96.30 98.50 2.43
2 90,796.34 121,008.00 -33.27 96.10 98.70 2.63
3 90,796.34 | 125,041.60 | -37.72 96.10 98.50 2.43
6 1 90,796.34 | 116,974.40 | -28.83 96.30 98.90 2.84
2 90,796.34 | 118,991.20 | -31.05 96.10 98.80 2.74
3 90,796.34 | 118,991.20 | -31.05 96.10 98.70 2.63
7 1 90,796.34 | 116,974.40 | -28.83 96.30 99.10 3.05
2 90,796.34 | 112,940.80 | -24.39 96.10 99.20 3.15
3 90,796.34 116,974.40 -28.83 96.10 99.20 3.15
8 1 90,796.34 121,008.00 -33.27 96.30 99.20 3.15
2 90,796.34 112,940.80 -24.39 96.10 99.40 3.36
3 90,796.34 112,940.80 -24.39 96.10 99.40 3.36
9 1 90,796.34 112,940.80 -24.39 96.30 99.30 3.26
2 90,796.34 108,907.20 -19.95 96.10 99.10 3.05
3 90,796.34 | 112,940.80 | -24.39 96.10 99.40 3.36
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oondindu | sondiadu | B10R | sondiadu | oondadi Cl

(un./a.) un./a.) (%) (%) (%) (%)

10 1 90,796.34 100,840.00 -11.06 96.30 99.10 3.05
2 90,796.34 98,823.20 -8.84 96.10 99.20 3.15

3 90,796.34 100,840.00 -11.06 96.10 99.40 3.36

11 1 90,796.34 80,672.00 11.15 96.30 99.30 3.26
2 90,796.34 81,680.40 10.04 96.10 99.40 3.36

3 90,796.34 81,680.40 10.04 96.10 99.30 3.26

12 1 90,796.34 77,646.80 14.48 96.30 99.50 3.47
2 90,796.34 78,655.20 13.37 96.10 99.50 3.47

3 90,796.34 76,638.40 15.59 96.10 99.60 3.57
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H,0, oondiadu | sondiadu | TIOA | gondiadu | oondiadu d
(n./a.) wnJ/a.) wnJ/a.) (%) (%) (%) (%)
150 90,450.00 | 68,791.00 | 23.95 96.80 99.80 3.17
90,450.00 | 66,791.00 | 26.16 96.80 99.80 3.17
90,450.00 | 69,791.00 | 22.84 96.60 99.90 3.27
175 90,450.00 | 68,791.00 | 23.95 96.80 99.80 3.17
90,450.00 | 68,791.00 | 23.95 96.80 99.70 3.07
90,450.00 68,791.00 23.95 96.60 99.90 3.27
200 90,450.00 68,130.00 24.68 96.80 99.80 3.17
90,450.00 70,130.00 22.47 96.80 99.80 3.17
90,450.00 65,130.00 27.99 96.60 99.90 3.27
225 90,450.00 68,791.00 23.95 96.80 99.80 3.17
90,450.00 68,791.00 23.95 96.80 99.80 3.17
90,450.00 | 68,791.00 | 23.95 96.60 99.90 3.27
250 90,450.00 | 69,791.00 | 22.84 96.80 99.80 3.17
90,450.00 | 67,791.00 | 25.05 96.80 99.90 3.27
90,450.00 | 68,791.00 | 23.95 96.60 99.90 3.27
275 90,450.00 | 70,130.00 | 22.47 96.80 99.90 3.27
90,450.00 | 65,130.00 | 27.99 96.80 99.90 3.27
90,450.00 68,130.00 24.68 96.60 99.90 3.27
300 90,450.00 66,791.00 26.16 96.80 99.90 3.27
90,450.00 68,791.00 23.95 96.80 99.90 3.27
90,450.00 70,791.00 21.73 96.60 99.90 3.27
325 90,450.00 66,791.00 26.16 96.80 99.90 3.27
90,450.00 70,791.00 21.73 96.80 99.90 3.27
90,450.00 | 67,791.00 | 25.05 96.60 99.90 3.27
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H,0, oondiadu | oondiadu | 3109 | gondiadu | sendadu d
(n./a.) wasa) | nsa) (%) (%) (%) (%)

10 1| 13090440 | 111,070.40 | 15.15 59.40 68.20 14.69
2 | 130,904.40 | 107,103.60 | 18.18 59.40 68.20 14.69

3 | 130,904.40 | 109,087.00 | 16.67 59.60 68.20 14.69

30 1| 13090440 | 11503720 | 12.12 59.40 72.70 22.25
2| 130,904.40 | 115,037.20 | 12.12 59.40 72.70 22.25

3 130,904.40 | 115,037.20 12.12 59.60 72.60 22.09

50 1 130,904.40 | 107,103.60 18.18 59.40 83.90 41.09
2 130,904.40 | 111,070.40 15.15 59.40 83.90 41.09

3 130,904.40 | 109,087.00 16.67 59.60 83.80 40.92

100 1 130,904.40 | 122,970.80 6.06 59.40 89.00 49.66
2 130,904.40 | 122,970.80 6.06 59.40 88.80 49.33

3| 130,904.40 | 122,970.80 |  6.06 59.60 88.90 49.50

150 1| 130,904.40 | 126,937.60 |  3.03 59.40 90.40 52.02
2| 130,904.40 | 122,970.80 |  6.06 59.40 90.40 52.02

3| 130,904.40 | 124,954.20 |  4.55 59.60 90.50 52.19

200 1| 130,904.40 | 122,970.80 |  6.06 59.40 91.60 54.04
2| 130,904.40 | 130,904.40 |  0.00 59.40 91.60 54.04

3 130,904.40 | 126,937.60 3.03 59.60 91.40 53.70

250 1 130,904.40 | 138,838.00 -6.06 59.40 92.30 55.21
2 130,904.40 | 138,838.00 -6.06 59.40 92.30 55.21

3 130,904.40 | 138,838.00 -6.06 59.60 92.60 55.72

325 1 130,904.40 | 142,804.80 -9.09 59.40 93.60 57.40
2 130,904.40 | 142,804.80 -9.09 59.40 93.50 57.23

3 | 130,904.40 | 142,804.80 | -9.09 59.60 93.50 57.23
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ONTATY | 0ONTIATU T10A | pondiadu | sendad d
wasa) | @nsa) (%) (%) (%) (%)

Una 1 139,698.00 | 109,251.00 18.67 59.00 85.80 45.34
2 128,952.00 | 106,564.50 20.67 59.10 86.00 45.68

3| 134,325.00 | 107,460.00 20.00 59.00 85.70 45.17

3 1| 139,698.00 | 96,714.00 28.00 59.00 89.00 50.76
2| 128,952.00 | 92,236.50 31.33 59.10 88.90 50.59

3| 134,325.00 | 92,236.50 31.33 59.00 89.10 50.93

4 1 139,698.00 | 102,087.00 24.00 59.00 84.40 42.97
2 128,952.00 | 102,087.00 24.00 59.10 84.30 42.80

3 134,325.00 | 102,087.00 24.00 59.00 84.30 42.80

5 1 139,698.00 | 103,878.00 22.67 59.00 84.00 42.29
2 | 128,952.00 | 109,251.00 18.67 59.10 83.90 42.12

3| 134,325.00 | 106,564.50 20.67 59.00 84.00 42.29

6 1| 139,698.00 | 107,460.00 20.00 59.00 84.90 43.82
2| 128,952.00 | 107,460.00 20.00 59.10 84.70 43.48

3 134,325.00 | 107,460.00 20.00 59.00 84.70 43.48

7 1 139,698.00 | 109,251.00 18.67 59.00 87.00 47.37
2 128,952.00 | 105,669.00 21.33 59.10 86.80 47.04

3 134,325.00 | 107,460.00 20.00 59.00 86.90 47.20

3 1| 139,698.00 | 107,460.00 20.00 59.00 88.90 50.59
2 | 128,952.00 | 107,460.00 20.00 59.10 88.80 50.42

3| 134,325.00 | 107,460.00 20.00 59.00 88.80 50.42

9 1| 139,698.00 | 109,251.00 18.67 59.00 89.10 50.93
2 128,952.00 | 105,669.00 21.33 59.10 89.20 51.10

3 134,325.00 | 109,251.00 18.67 59.00 89.20 51.10
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oondiadu | sondadu | 3100 | gondiadu | oondiadu a
wa/a) | @nsa) (%) (%) (%) (%)

10 1 | 139,698.00 | 103,878.00 | 22.67 59.00 88.60 50.08
2 | 128,952.00 | 103,878.00 | 22.67 59.10 88.80 50.42

3 | 134,325.00 | 103,878.00 | 22.67 59.00 88.60 50.08

1 1 | 139,698.00 | 105,669.00 | 21.33 59.00 86.10 45.85
2 | 128,952.00 | 103,878.00 | 22.67 59.10 86.10 45.85

3 134,325.00 | 104,773.50 22.00 59.00 86.00 45.68

12 1 139,698.00 | 94,923.00 29.33 59.00 87.70 48.56
2 128,952.00 | 96,714.00 26.53 59.10 87.60 48.39

3 134,325.00 | 95,818.50 28.67 59.00 87.60 48.39
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H,0, oondiadu | sondady | B197 | gendiadu | oondindu a
(n./a.) wnJ/a.) wnJ/a.) (%) (%) (%) (%)
)5 126,829.30 | 91,707.34 | 29.85 59.40 87.40 47.39
134,634.18 | 9951222 | 23.88 59.20 87.20 47.05
130,731.74 | 95,609.78 | 26.87 59.30 87.30 47.22
50 126,829.30 | 93,658.56 | 2836 59.40 89.40 50.76
134,634.18 | 95,609.78 | 26.87 59.20 89.60 51.10
130,731.74 95,609.78 26.87 59.30 89.60 51.10
75 126,829.30 95,609.78 26.87 59.40 90.90 53.29
134,634.18 99,512.22 23.88 59.20 90.90 53.29
130,731.74 97,561.00 25.37 59.30 90.90 53.29
100 126,829.30 95,609.78 26.87 59.40 92.00 55.14
134,634.18 95,609.78 26.87 59.20 91.90 54.97
130,731.74 | 95,609.78 | 26.87 59.30 91.70 54.64
125 126,829.30 | 99,512.22 | 23.88 59.40 92.20 55.48
134,634.18 | 9951222 | 23.88 59.20 92.20 55.48
130,731.74 | 9951222 | 23.88 59.30 92.20 55.48
150 126,829.30 | 99,512.22 | 23.88 59.40 92.80 56.49
134,634.18 | 97,561.00 | 25.37 59.20 92.70 56.32
130,731.74 97,561.00 25.37 59.30 92.60 56.16
175 126,829.30 | 103,414.66 20.90 59.40 93.70 58.01
134,634.18 | 107,317.10 17.91 59.20 93.60 57.84
130,731.74 | 105,365.88 19.40 59.30 93.70 58.01
200 126,829.30 | 103,414.66 20.90 59.40 93.80 58.18
134,634.18 | 103,414.66 20.90 59.20 93.80 58.18
130,731.74 | 103,414.66 | 20.90 59.30 93.80 58.18
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 360.557 9 40.062 7.799 .000
Within Groups 102.732 20 5.137
Total 463.289 29

Post Hoc Tests

Homogeneous Subsets

%6COD removal

Duncan®
Subset for alpha = .05
alum dosage (g) N 1 2 3 4 5
0 3 4.2000
4 3 5.8800 5.8800
6 3 6.7200 6.7200 6.7200
10 3 7.5600 7.5600 7.5600
8 3 7.9800 7.9800 7.9800
12 3 10.0800 10.0800 10.0800
20 3 10.9200 10.9200
16 3 13.4467 13.4467
18 3 13.4467 13.4467
14 3 15.1300
Sig. .080 .053 .053 .109 401

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 1037.488 10 103.749 25.218 .000
Within Groups 90.509 22 4.114
Total 1127.997 32
Post Hoc Tests
Homogeneous Subsets
%COD removal

Duncan®

Subset for alpha = .05
alum pH N 1 2 3 4 5 6
12.00 3 4.2367
11.00 3 7.6267
4.00 3 13.5567
3.00 3 15.2500 15.2500
10.00 3 15.2500 15.2500
5.00 3 16.9433 16.9433 16.9433
3.92 3 17.7900 17.7900
9.00 3 18.6400 18.6400
6.00 3 19.4900 19.4900
7.00 3 22.8800 22.8800
8.00 3 23.7267
Sig. .053 .073 .078 172 .053 .614

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 1747.344 14 124.810 34.200 .000
Within Groups 109.483 30 3.649
Total 1856.827 44

Post Hoc Tests

Homogeneous Subsets

9COD removal

a
Duncan

Subset for alpha = .05

sludge dosage (9) N 1 2 3 4
0 4.2733
5.1300
5.9800
6.4100
7.2633
7.6933

5
10
15
20
25
30
50
40
80
60
100
120

11.9667
13.6733
14.5267
14.5267
15.3800
18.8000
20.5100

160 21.3667 21.3667

140 23.9333
| Sig. .061 .058 .130 .110

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

W W wWwwwwwwwwwwowwow




183

v 4 o ww & dd‘d v ﬁ' Y a
ﬂﬂﬁﬁ)‘ﬂﬂ]nﬂ!ﬂﬂﬂ136119\13ﬂﬂa$ﬂ1ﬁﬂ1ﬂﬂ“ﬁii’)ﬂﬂ7‘|!i’)‘ﬂﬂ1ﬂ‘] !Nﬂi‘lﬁﬂ1ﬂﬂ$ﬂi’)1—!‘iﬂﬂi$ﬂﬂﬂﬁﬂ

szih 140 pSu

Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 824.481 10 82.448 11.374 .000
Within Groups 159.476 22 7.249
Total 983.957 32

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®
Subset for alpha = .05
sludge pH N 1 2 3 4 5
12.00 3 12.5000
11.00 3 14.4233 14.4233
10.00 3 15.3867 15.3867 15.3867
8.00 3 16.3467 16.3467 16.3467
6.00 3 17.3100 17.3100 17.3100
9.00 3 17.3100 17.3100 17.3100
7.00 3 19.2333 19.2333 19.2333
5.00 3 20.1967 20.1967
4.00 3 23.5600
3.92 3 24.0400
3.00 3 30.7700
Sig. .064 .064 .064 .056 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 3430.011 5 686.002 151.127 .000
Within Groups 54.471 12 4.539
Total 3484.481 17

Post Hoc Tests

Homogeneous Subsets

% COD removal

Duncan®

Subset for alpha = .05
CaO dosage (9) N 1 2 3 4
0 3 3.4800
10 3 36.5200
20 3 38.2600 38.2600
40 3 41.3067 41.3067
50 3 41.7400 41.7400
30 3 42.6067
Sig. 1.000 .337 .080 491

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 472.385 10 47.239 12.873 .000
Within Groups 80.732 22 3.670
Total 553.118 32

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®

Subset for alpha = .05
CaO pH N 1 2
12.00 3 29.4100
11.00 3 31.3700
7.00 3 38.2367
5.00 3 38.2400
10.00 3 38.2400
3.92 3 40.2000
4.00 3 40.2000
8.00 3 40.2000
9.00 3 40.2000
3.00 3 41.1800
6.00 3 41.1800
Sig. .223 117

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 155.014 5 31.003 5.230 .009
Within Groups 71.134 12 5.928
Total 226.148 17

Post Hoc Tests

Homogeneous Subsets

26COD removal

Duncan®
Subset for alpha = .05
asphalt dosage (g) N 1 2
0 3 4.2867
40 3 5.9900
60 3 6.8467
100 3 6.8467
20 3 7.7000
80 3 13.6800
Sig. .143 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 49.208 10 4,921 1.888 .103
Within Groups 57.330 22 2.606
Total 106.538 32

Post Hoc Tests

Homogeneous Subsets

%6COD removal

Duncan®

Subset for alpha = .05
asphalt pH 1
9.00 3 12.6100
12.00 3 12.6100
3.92 3 13.5100 13.5100
8.00 3 13.5100 13.5100
4.00 3 13.5133 13.5133
6.00 3 13.5133 13.5133
3.00 3 13.9633 13.9633
7.00 3 14.4133 14.4133
5.00 3 15.3167 15.3167
10.00 3 16.2200
11.00 3 16.2200
Sig. .089 .089

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 1639.314 5 327.863 191.824 .000
Within Groups 20.510 12 1.709
Total 1659.825 17

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®
Subset for alpha = .05
conc.H202 N 1 2 3 4 5 6
10 3 15.7900
30 3 19.2967
50 3 22.8067
100 3 28.0700
200 3 38.6000
150 3 41.5233
Sig. 1.000 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Oneway
ANOVA
%color removal
Sum of
Squares df Mean Square F Sig.
Between Groups 320.744 5 64.149 | 20880.24 .000
Within Groups .037 12 .003
Total 320.780 17
Post Hoc Tests
Homogeneous Subsets
%color removal
Duncan®
Subset for alpha = .05
conc.H202 N 1 2 3 4 5 6
10 3 2.1800
30 3 2.8700
50 3 3.4067
100 3 9.1800
150 3 11.2800
200 3 12.5400
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 1626.647 10 162.665 32.790 .000
Within Groups 109.136 22 4.961
Total 1735.783 32
Post Hoc Tests

Homogeneous Subsets

%COD removal

a
Duncan

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5 6
6.00 15.5333
10.00
5.00
7.00
9.00
11.00
12.00
8.00
3.00

19.9033
20.6300 20.6300
21.3600 21.3600 21.3600
22.0900 22.0900 22.0900 22.0900
24.2700 24.2700 24.2700
25.0000 25.0000
25.7267
35.9200
4.00 35.9200
4.13 37.3767
Sig. 1.000 .283 .079 .079 .079 .458
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA

%ocolor removal

Sum of
Squares df Mean Square F Sig.

Between Groups 4.731 10 473 91.894 .000
Within Groups 113 22 .005
Total 4.844 32

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5 6
3.00 10.1300
4.00
6.00
11.00
12.00
4.13
7.00
10.00
5.00

10.6900
10.8833
10.9600
11.0000 11.0000
11.1133
11.3000
11.3000
11.3767 11.3767
9.00 11.4167 11.4167
8.00 11.4900
Sig. 1.000 1.000 .072 .066 .080 .080
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA

9%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 282.862 5 56.572 11.701 .000
Within Groups 58.016 12 4.835
Total 340.878 17

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®
Subset for alpha = .05
conc.H202 optimum N 1 2 3
100 3 31.0300
125 3 31.8967
225 3 32.7567
150 3 37.0700
175 3 37.9300
200 3 42.2400
Sig. .378 .641 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Oneway
ANOVA

%color removal

Sum of

Squares df Mean Square F Sig.
Between Groups 30.777 5 6.155 505.460 .000
Within Groups .146 12 .012
Total 30.923 17

Post Hoc Tests

Homogeneous Subsets

%bcolor removal

a
Duncan

Subset for alpha = .05

conc.H202 optimum N 1 2 3 4 5
100 8.4267
125
150
175
200 11.9233
225 12.0700
Sig. 1.000 1.000 1.000 1.000 .130
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

9.6833
10.3633
11.4633
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 1700.114 4 425.029 166.852 .000
Within Groups 25.473 10 2.547
Total 1725.588 14

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®

Subset for alpha = .05

conc.H202 N 1 2 3 4 5
25 18.5200
100
300
175
250 50.6167
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

29.6300
36.4500
39.5067

w W w ww

Oneway

ANOVA

%color removal

Sum of
Squares df Mean Square F Sig.

Between Groups 248.141 4 62.035 | 10038.05 .000
Within Groups .062 10 .006
Total 248.202 14

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05

conc.H202 N 1 2 3 4 5
25 3.8633
100
175
250
300 14.9600
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

9.6633
12.1367
14.6100
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Oneway
ANOVA
%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 3406.255 10 340.626 87.962 .000
Within Groups 85.193 22 3.872
Total 3491.448 32
Post Hoc Tests

Homogeneous Subsets

%COD removal

a
Duncan

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5
10.00 26.6667
11.00 26.6700
12.00 26.6700
9.00 28.3333
8.00
7.00
5.00
6.00
4.00

33.3300
40.0000
46.6667
46.6700
50.0000 50.0000
3.73 50.5567
3.00 51.6667
Sig. .354 1.000 1.000 .061 .338
Means for groups in homogeneous subsets are displayed.

W W wwwwwwwww

a. Uses Harmonic Mean Sample Size = 3.000.

Oneway

ANOVA

%ocolor removal

Sum of
Squares df Mean Square F Sig.

Between Groups 39.006 10 3.901 572.092 .000
Within Groups .150 22 .007
Total 39.156 32

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5
10.00 11.3300
11.00 11.4067
9.00
12.00
8.00
5.00
4.00
6.00
3.73

12.2567
12.2967
13.5733
13.9200
14.0000 14.0000
14.0400 14.0400
14.0767
3.00 14.1500
7.00 14.1533
Sig. .268 .559 1.000 .105 .052
Means for groups in homogeneous subsets are displayed.
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a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway

ANOVA

9%COD removal

Sum of
Squares df Mean Square F Sig.

Between Groups 1065.953 7 152.279 90.804 .000
Within Groups 26.832 16 1.677
Total 1092.785 23

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®

Subset for alpha = .05

conc.H202 optimum N 1 2 3 4 5 6 7
325 28.8467
300
120
150
270
180
210
240 51.9200
Sig. 1.000 .088 .377 .088 .190 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

35.5767
37.5000 37.5000
38.4600 38.4600
40.3833 40.3833
41.8300
47.5967
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Oneway

ANOVA

% color removal

Sum of
Squares df Mean Square F Sig.

Between Groups 67.506 7 9.644 690.065 .000
Within Groups 224 16 .014
Total 67.729 23

Post Hoc Tests

Homogeneous Subsets

% color removal

Duncan®

Subset for alpha = .05

conc.H202 optimum N 1 2 3 4 5
120 10.4000
150
180
210
240
270

11.5600
12.8000
13.8833
14.8500
14.9300
300 15.0067
325 15.0433
Sig. 1.000 1.000 1.000 1.000 .083
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 273.127 7 39.018 11.690 .000
Within Groups 53.406 16 3.338
Total 326.533 23

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®
Subset for alpha = .05
conc.H202 N 1 2 3 4 5
100 3 14.0167
50 3 15.9100
25 3 16.2900 16.2900
250 3 19.3167 19.3167
150 3 20.4533 20.4533
200 3 20.8333 20.8333
300 3 23.1033 23.1033
325 3 24.2433
Sig. 167 .059 .350 111 .456
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Oneway
ANOVA
%color removal
Sum of
Squares df Mean Square F Sig.
Between Groups 3.139 7 448 82.605 .000
Within Groups .087 16 .005
Total 3.226 23

Post Hoc Tests

Homogeneous Subsets

%bcolor removal

Duncan®

Subset for alpha = .05
conc.H202 N 1 2 3 4
25 3 2.5967
50 3 3.1867
100 3 3.5300
150 3 3.6300 3.6300
200 3 3.6300 3.6300
250 3 3.6667 3.6667
300 3 3.6667 3.6667
325 3 3.7400
Sig. 1.000 1.000 .056 117

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA
9%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 12864.91 10 1286.491 132.443 .000
Within Groups 213.697 22 9.714
Total 13078.61 32
Post Hoc Tests

Homogeneous Subsets

9%COD removal

Duncan®

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5 6
5.00 -36.2367
4.00 -31.7933 | -31.7933
6.00 -30.3100
3.00 -28.8300
8.00 -27.3500 | -27.3500
7.00 -27.3500 -27.3500
9.00 -22.9100
10.00
11.00
12.00
12.18 20.0400
Sig. .095 .130 112 1.000 124 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

-10.3200
10.4100
14.4800
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Oneway

ANOVA

%ocolor removal

Sum of
Squares df Mean Square F Sig.

Between Groups 8.588 10 .859 89.293 .000
Within Groups 212 22 .010
Total 8.800 32

Post Hoc Tests

Homogeneous Subsets

%color removal

a
Duncan'

Subset for alpha = .05
conc.H202 pH N 1 2 3 4 5 6 7
4.00 2.0767
3.00
5.00
6.00
7.00
10.00
9.00
8.00
11.00
12.00
12.18 3.7800
Sig. 1.000 1.000 1.000 1.000 .059 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

2.2533
2.4967
2.7367
3.1167
3.1867
3.2233
3.2900
3.2933
3.5033
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Oneway
ANOVA
9%COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 4.825 7 .689 .185 .985
Within Groups 59.468 16 3.717
Total 64.293 23
Post Hoc Tests
Homogeneous Subsets
%COD removal
Duncan®
Subset
for alpha
=.05
conc.H202 optimum N 1
250 3 23.9467
300 3 23.9467
175 3 23.9500
225 3 23.9500
325 3 24.3133
150 3 24.3167
275 3 25.0467
200 3 25.0467
Sig. .543

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Oneway
ANOVA
%color removal
Sum of
Squares df Mean Square F Sig.
Between Groups .032 7 .005 1.551 .220
Within Groups .047 16 .003
Total .078 23
Post Hoc Tests
Homogeneous Subsets
%color removal
Duncan®
Subset
for alpha
= .05
conc.H202 optimum N 1
175 3 3.1700
150 3 3.2033
200 3 3.2033
225 3 3.2033
250 3 3.2367
275 3 3.2700
300 3 3.2700
325 3 3.2700
Sig. .063

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups | 1941.114 7 277.302 138.076 .000
Within Groups 32.133 16 2.008
Total 1973.247 23

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®

Subset for alpha = .05
conc.H202 N 1 2 3 4 5 6
325 -9.0900
250
200
150
100
30
10 16.6667
50 16.6667
Sig. 1.000 1.000 .208 .209 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

-6.0600
3.0300
4.5467 4.5467
6.0600
12.1200
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Oneway

ANOVA

%color removal

Sum of
Squares df Mean Square F Sig.

Between Groups 5516.748 7 788.107 | 33200.92 .000
Within Groups .380 16 .024
Total 5517.128 23

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05
conc.H202 N 1 2 3 4 5 6 7 8
10 14.6900
30
50
100
150
200
250
325 57.2867
Sig. 1.000 1.000 1.000 1.000 1.000 1.000, 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

22.1967
41.0333
49.4967
52.0767
53.9267
55.3800
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Oneway
ANOVA

9%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 397.507 10 39.751 28.277 .000
Within Groups 30.927 22 1.406
Total 428.433 32

Post Hoc Tests

Homogeneous Subsets

9%COD removal

Duncan®

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5 6
9.00 19.5556
6.18 19.7800 19.7800
6.00 20.0000 20.0000
7.00 20.0000 20.0000
8.00 20.0000 20.0000
5.00 20.6700 20.6700 20.6700
11.00 22.0000 22.0000 22.0000
10.00 22.6700 22.6700
4.00 24.0000
12.00
3.00 30.2200
Sig. .320 .053 .062 .062 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

28.1767
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Oneway

ANOVA

Yocolor removal

Sum of
Squares df Mean Square F Sig.

Between Groups 331.005 10 33.101 | 1408.896 .000
Within Groups 517 22 .023
Total 331.522 32

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05

conc.H202 pH N 1 2 3 4 5 6 7 8 9 10 11

5.00 42.2333
4.00
6.00
6.18
11.00
7.00
12.00
10.00
8.00
3.00
9.00 51.0433
Sig. 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

42.8567
43.5933
45.3967
45.7933
47.2033
48.4467
50.1933
50.4767
50.7600
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Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Oneway
ANOVA

%COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 178.893 7 25.556 13.758 .000
Within Groups 29.721 16 1.858
Total 208.614 23

Post Hoc Tests

Homogeneous Subsets

%COD removal

Duncan®
Subset for alpha = .05
conc.H202 optimum N 1 2 3
175 3 19.4033
200 3 20.9000
125 3 23.8800
150 3 24.8733 24.8733
75 3 25.3733 25.3733
25 3 26.8667
100 3 26.8700
50 3 27.3667
Sig. 197 221 .059
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Oneway
ANOVA
%color removal
Sum of
Squares df Mean Square F Sig.
Between Groups 289.176 7 41.311 1956.319 .000
Within Groups .338 16 .021
Total 289.514 23

Post Hoc Tests

Homogeneous Subsets

%color removal

Duncan®

Subset for alpha = .05
conc.H202 optimum N 1 2 3 4 5 6 7
25 47.2200
50
75
100
125
150
175 57.9533
200 58.1800
Sig. 1.000 1.000 1.000 1.000 1.000 1.000 .074
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

50.9867
53.2900
54.9167
55.4800
56.3233

W W wwwwwow




MANUHIN N

navedlalasuileseanlasaniailg



201

~ o 4 9 1A a a A 9 Y
ANTNN R.1 Wasll@\‘]ulﬁjﬂﬁLﬂulﬂﬂﬁ'ﬂﬂﬂllclfﬂﬂ\iﬂ']\iﬂﬂmjﬂﬂllﬁgﬁ L?Jﬂals]fﬂ"lﬁﬁﬂllﬁgﬂ1ﬂﬂ$ﬂﬂu

9
nnszuurantinlsziiiluTanennuaud

nan a5du mMnAzREUIINITULRAAI 321
() HO0, | m%lod f HO0, | m%lof f
Afe | unsa) | nualiaueus | aede | @nsa) | nauaiauaud
(%) (%) (%)
0 2,000.00 | 135,737.70 84.10 2,400.00 | 123,934.43 81.10
3 558.72 | 125,901.64 93.55 538.03 | 102,295.08 98.60
6 503.54 | 120,983.61 92.60 358.69 98,360.66 98.90
9 496.64 | 120,983.61 93.80 248.32 78,688.52 98.90
12 490.44 | 122,000.00 94.70 4.14 68,000.00 97.30
15 459.40 | 122,033.90 95.15 414 | 61,016.95 97.20
18 45526 | 122,033.90 95.45 2.07 | 67,118.64 96.95
21 438.70 | 122,033.90 96.10 2.07 | 65,084.75 97.35
24 418.01 | 116,000.00 96.35 2.07 | 60,000.00 97.95
27 413.87 | 115,880.03 96.70 1.03 | 58,956.51 97.85
30 395.25 | 109,781.08 96.95 0.52 | 63,022.47 97.95
33 389.04 | 117,913.01 97.40 0 60,989.49 98.00
36 384.90 | 113,898.30 97.15 0 65,084.75 97.20
42 347.65 | 109,830.51 97.40 0 69,152.54 97.10
48 318.68 | 109,830.51 97.80 0 65,084.75 97.90
54 27522 | 101,694.92 97.90 0 65,084.75 97.60
60 25246 | 101,694.92 98.25 0 67,118.64 96.85
66 223.49 99,661.02 98.55 0 65,084.75 96.40
72 194.52 | 101,694.92 98.35 0 65,084.75 97.20

2
nuame): M lemimnaiaa = 169,411.20 un./a.
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an Yuv1? idhasoueailan
() HO0, | m%lod f HO0, | m%lof f
AN | wn/a) | newadauaud | e | @n/a) | nsuaideuauds
(%) (%) (%)
0 1,500.00 | 92,459.02 96.20 1,000.00 | 147,540.98 57.10
3 279.36 | 82,622.95 99.60 300.06 | 129,836.06 87.05
6 131.06 | 78,688.52 99.85 269.02 | 130,819.67 87.45
9 75.88 69,836.07 99.90 248.32 | 121,967.21 88.30
12 24.83 66,000.00 99.65 233.84 | 120,000.00 89.55
15 16.55 | 65,084.75 99.85 227.63 | 126,101.69 89.85
18 16.55 | 71,186.44 99.90 223.49 | 126,101.69 90.35
21 16.55 | 69,152.54 99.80 21521 | 126,101.69 90.75
24 16.55 | 68,000.00 100.00 211.07 | 120,000.00 91.35
27 16.55 | 69,121.42 99.95 206.94 | 126,044.95 91.10
30 6.21 | 73,187.39 100.00 194.52 | 126,044.95 91.25
33 414 | 73,187.39 100.00 182.10 | 117,913.01 91.75
36 414 | 77,288.14 99.90 177.96 | 122,033.90 91.75
42 414 | 73,220.34 100.00 169.69 | 117,966.10 91.80
48 414 | 73,220.34 100.00 148.99 | 122,033.90 92.80
54 414 | 69,152.54 100.00 148.99 | 117,966.10 92.75
60 414 | 69,152.54 99.95 148.99 | 120,000.00 92.85
66 2.07 71,186.44 100.00 136.58 | 122,033.90 92.95
72 2.07 71,186.44 100.00 132.44 | 120,000.00 93.00

2
nuame): M lemimnaiaa = 169,411.20 un./a.
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