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Abstract

This research was studied the potential of using water treatment sludge and asphaltic 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
asphaltic 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 asphaltic 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 asphaltic 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 asphaltic 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, asphaltic fly ash and lime can reduce 42.24, 26.87 and
24.31%, respectively. Asphaltic 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,O, 150 g/1). Studied effect of ferrous sulfate iron (FeSO,) on
hydrogen peroxide oxidation, showed that all coagulants can reduce COD more than oxidation with
hydrogen peroxide only but can reduce color at fairly efficiency. The results are well although an
oxidation without FeSO, on water treatment sludge and lime as coagulants. On the economic, lime
to be extremely possible as coagulant on treatment of molasses distillery slops combined with

hydrogen peroxide.
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80 131,200.00 14.53° 75.93 9.36 4.51
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15unasaznou (vas/a.) 240.00 540.00 700.00 200.00

U

~ a A ~ a Aa R 4 a
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= a A o ‘o” U d' Y a : Y
4.5 dAnlszansmumstiiaiinmnal wel¥mnazneuanszuuwaminydszihuazidrass
d & d o a v Y d d = ~ [y
weaanmilulauenguaud mniimsesndiatualglalasinunleseenlean/samiauiy

Y
asausazuv?

Y 1 v
Mmsanplszaniammstiniaiinna wel¥mnazneusnszuunaniinlszah
o I 4 o a [ 4 4
nazidracsueailanidulauenguaud ukimseengiatuale lalasinunlesoon loa
1Y l 4 o 1
nSeuieusumsdunazurnlasmlsmnnududulaTasnulesoonlea ntazainiw
[ ' A A = = AR A Y
Wunsa-ae (pH) ewiannemmuizan lunisand loauazd FIN015019103 0002013
v
iniad ToAuazd dswamsnaaealumanuan 1 9niuihmslnzddeyananavessooay
o w a J . .
msthiad leduazd Tagldn3insizrinuuisdsiu (analysis of variance, ANOVA) H1n

1 a o 1 1 v o w Aad o Y o
WU 3 lalnNuuanaNed ldsd AN IadanszaunNuNTedIAY 0.05 ¥

m3seuneuauuana191ag Duncan’s New Multiple Range Test (DMRT) A401ARUIN 3
§ o
4.5.1 e ldmsduilulanonguaud

° A 9 2 B 9 o ~
MFNNZAM VL AUINTD 4.4 F91uN Ao a15dY 14 NTY ANITNOY 7 W
Y Y ]
Mnsiidaiinmnal nazinihnALNITaRAZRULAINININTPONFIATUA 8 L8 TaTiau

loseonlesa
Y
4.5.11 namdSmaamududulaTasnunleseon lsaiioadu

a Y 9 ¢ s A 9 J 1 A
ﬂTﬁ‘ViTﬂ'immmmmlmlu“laimmmﬂaiﬂaﬂ"l%ﬂluamuclummﬂﬁm

1 Yy Y 1 Yy 9 J 14
NIUNTITANATNDUAIITITTN WU mmmmsuuulaiﬂimmﬂﬂiaaﬂ%ﬂ 150 n./a. 91015009
1A = < a g 1 a 4
ﬂ']“l)'ji’)ﬂﬂ']ﬂ 114,957.60 Wn./a. 134 67,226.67 UN./A. Antlu 41.52% HaZAMNIIUTUALIA U

v 9 I
INAUIN 87.17% 431 97.00% T ldanuduandaininanasfaidlu 11:28% #9013199 4.13

¥ v v
WoNTuINNanAspeaznsiag loduoan1siiniaiinind nriu
a 4 o $ [ 1
myanazneualvasdy Taaanlalasnuleseen ladananududuaisg wun lalasiou
4 S Y 9 Y o w A =) ~ ~ [
nlosoon ladfanududu 150 n/a. Taimsiiadleauinigauazinnuuanaiein
Y ¥ A 1 Aw o v o e =2 A P s Y 9
anututudued e livediny auiu Judenlalasnunleseon laanaududu 150 n/a.
{ 1 S 4 a o w 1 4 4
115l umsmiiesnmmnzauas 11 Fudlonasananmstiniad wun lalasnunlesoonlsd

A Yy 9 ' o w Ao ~ 1y o v A a v oA
NANNVUUU 200 N./Q. ﬂ1ﬂ1§ﬂ1ﬂﬂﬁlﬂﬂﬂqmmiBﬂﬁ$ﬂ1iﬂ1ﬂﬂ°ﬁ16ﬂﬂmﬁJﬂK‘Iﬂa\i
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~ 1 ~ 9 o @ A =) = v A 4 4 9y 9
A1519N 4.13 AunaesesazmstUad leauazd ‘Vi'GNW]1Jvl81@5!&]1&Lﬂ@ﬁﬁ]’ﬂﬂul“]fﬂﬂ'ﬂﬂﬂliﬂlu

A1) Tushmndfirunsanazneudioasd
Ay | Aundvdlon fouaz AUnaY fouaz Moy
ERIAY wnsa) | maaiadled | nawaiauaud | msniad | wdseendiatu
(n./a.) (%) (%) (%) (pH)
10 96,806.40 15.79" 89.07 2.18' 4.06
30 92,772.80 19.30° 89.67 2.87° 3.90
50 88,739.20 22.81° 90.13 3.40" 3.81
100 82,688.80 28.07° 95.17 9.18° 3.49
150 67,226.67 41.52" 97.00 11.28" 3.24
200 70,588.00 38.60° 98.10 12.54" 3.12
HN8LYe -

1. A ToATuAY = 114,957.60 ¥R /8. ANIIUANAUAUTISUAY = 87.17 % HazmMIoWIUAY = 4.0

@

2. S NUTRUWANNANNY HUIWAINI DANVLANA NN UVDIANRATDI T sA A MIadANIZAUAN

o
@

Hed1Aa 0.05 M5 DMRT

5]

4.5.1.2 MIMAAD SNV T

D.

A = F) oA = a
Wwousainey 4172 Wﬁﬂ'liﬂﬂﬂ@ﬂ“l/lulﬂWU’JWIWlﬂ"]f 3, 4 waztosina

o w A o aa

(pH = 4.13) i¥peaznsthiiad leah hitansdanuesiiiednuneans laeiieyndld

o

~ =

fovazmitiniadlofgefigqa Ao 37.38% awsaaadlofan 11564840 unJa. (i

q

= [

{ a S A 4 [~ o
72.420.60 UA./A. HATAINIIUANALAUFINUIUIIN 87.90% 111U 97.67% M ldanuduands
o w a I~ CY 1 (] o o AA ~ [ Y A ] [ o w aA
Hinanasaadlu 11.11% wihee lilasmsiniadnunnigaua Indifesiuainmsiniadn
A A A A A aq VY 0o @ As A v & = A
nfiga Ao 11.49% Ny 8 uaziiewlndlniosazmstiiadlodgege aaiu Jauden
A P P ' {
annzierlnd W lFlumsmanududulsTaswulosoon laanmucauae 11 wan'ld

HAAIAINIT NN 4.14

@ ~ < Y1 A = 1 1
ﬂ"IﬂNaﬂ?ﬁﬂﬂﬁﬂﬁﬂﬁllﬁﬂﬂiuzﬂﬂ 4.13 %mullmwwmwwaﬂ’amiaﬂm

= a2y 4 4 =\ = 421 1 ) o w A = =
“]51@ﬂﬂ’)ﬂulﬁiﬂilﬁ)ulﬂﬂiﬂ@ﬂ”lﬁh’ﬂ TINWRFNAIGIVUNINNIN 4 5aaazmimmﬂamzum

'
S A

CO= | Y o Y ;{ ' A g 1A A
AANNUN fT’JLl568@$ﬂ1§‘]_IT]Jﬂﬂ’J”IllHlNﬁLWNMTﬂﬂJuiu%’NﬂLﬂuﬂaNLmNﬂWiLﬂaﬂuLLﬂaQ

%

] [ 1 o o o ] [}
Tusauay uaaan Mesiinanonstniaddlelslasnulosoonlea luuiniin
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~ 1 = 9 o w A = =l v A o L g’ A
AT NN 4.14 ﬂ'll,ﬂaﬂﬁ@ﬂﬁgﬂ'ﬁﬂ'}ﬂﬂcﬁiﬂﬂlmgﬁ ‘Hm!,ml"laTﬂimu!,ﬂaiﬂaﬂ"lcmclummﬂﬁm

' Y Y Aa '
WIUNITANASNDUAIYTTITAUNNIDBA NG

fioy | Aundodlon $ouny AN fouaz Moy
(Wn./a.) mstfadled | nimaiauaus | msniad | ndieendady
(%) (%) (%) (pH)
Unfd | 72,420.60 37.38" 97.67 11.11° 3.29
3 74,104.80 35.92° 96.80 10.13" 2.68
4 74,104.80 35.92" 97.30 10.69° 3.24
5 91,788.90 20.63" 97.90 11.38" 3.71
6 97,683.60 15.53" 97.47 10.88" 443
7 90,946.80 2136 97.83 11.30° 4.85
8 85,894.20 25.73" 98.00 11.49° 5.42
9 90,104.70 22.09° 97.93 11.41° 6.08
10 92,631.00 19.90° 97.83 11.30° 6.92
11 87,578.40 2427 97.53 10.96" 7.53
12 86,736.30 25.00™ 97.57 11.00% 8.00
HU8LYe -

1 q’ 0 a JQ’ 1 Q‘
1. A% ToAITNAY = 115,648.40 UN./a. MNIIUANAUAUTITUAY = 87.90 % azmilemTudy = 4.13

@

@

@ a = {0 @ T 1 [ 1 y l v o w Aaad
2.9 AETNUNANTANAY HIEANIT BANULANANAUVDIA LR AEoE 19l od AN 1NaDANTZALAIY

@ @

=)}

5]

o

Hed1Aw 0.05 A1NI5 DMRT

40 - 12.0
S E LS o
1 30 ] r s

B - e
%’ . B 11.0 a%
3 N -
2 20 = °A
5 20 7] - 105 °3
) . . c
. I 33
o 4 - 100, 8
S 10 - 2
N B = 9.5
0 T T T T T T - 9.0

3 4 5 6 7 8 9 10 11 12
oy
—=— Fogazmainiam 1od (%) -~ - - - FesazmItinind (%)

J

[

51U 413 anuduiusseninanuduiulslasnuleseonlad 150 n/a.

%

=

o =) =) d’d 1
‘]JTU@ETLLE’I%%TE’J@TIWL@GH@N‘]
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a 4 P
4.5.1.3 mavndsnannududulaTasnunlesoen laanmuiz ey

a 4 { o w

msmlsuaanudutulalasnunlesoon lsanmunzaulumsiiiga
J VoA ] ] ' Yy v P P

MNMAENHIUMIANAZNDUA AT AN WU aNuduTu laTaswunlosoon laa 200 n./a.

A a2y Y A 1A = I a
ansnaam® lod launiiga Iagann1d 1ofa1n 117,966.20 un./a. 1ilu 68,135.65 un./a. fia

o \ A v A 2 < o q ¥ Y A v o w
151 42.24% HagAmNIIUATALAUE INNTUIN 87.80% 111U 98.27% M I nuvuavainia

aﬂaﬁm‘ﬂu 11.92% A991519% 4.15

o A

d' a =y > o = 4
LN@W%15m1%1ﬂﬁﬂﬁWﬂ’J1iﬂﬂﬂ$ﬂ15‘]J'11Jﬂ%IBﬂﬂl@ﬂﬁIﬂili}uLﬂﬂi

Yy A

pon lyananududu 200 n/a. IanuuananananuutudueiiivedAgneada
9

VA o Y o o A 1Y o w A s I v
UIRAYINUVIDYIALNITUIVUAE ll@]iflﬁlﬁgﬂ'lﬁﬂ'lﬂﬂﬁﬂl@ill?IIﬂiLi]u!‘]J'Oi'E'J'E'Jﬂhl“]fﬂﬂﬂﬂ'lﬂlellﬂellu

v

[P=) U Yy 9 4 c(d' [l A o o
200 n/a. Widanuuanaaananaudulalasmuiloseon lyan 225 n/a. ag1aiiisd i

g

an =2 A Y s s Yy v 4 ]
NN ﬂ\ilﬁﬁ)ﬂﬂﬁﬁ\lﬁlﬂﬂlu‘lﬁIﬂiLﬁ]u&ﬂ@iﬂf]ﬂll“l)'ﬂ‘lflﬂ’ﬂﬂlellll"llu 200 n./a. Lu@ﬂﬂWﬂGl“]Sﬂ’NiJ

y 9 g '
VNV HUBDINI

{ 4 ) ¢ s A g o
nngUi 4.14 Weanududulalasnulesoon loamuuiniu vz ld

Y 0o v AaA 9 A d? 1 9 o w A das/’ 42' =< Yy 9
i’é)‘c’Jﬁ%ﬂ”I'i‘UT]Jﬂﬁ’m!,u?lTuiJLWWUu ﬁ?lu’i?JﬂﬁzﬂTi“.UT}JWBI@@]HM%$3J1ﬂ“llufﬂuﬂ\1ﬂ31m‘u3ﬁlu
v

& Y o @ = A 4 s 9 1
wuﬁ@ﬂazmimuwiamxaﬂm LummmﬂwamaﬂaT@mmﬂmaaﬂ'lcm‘wmmwgﬁluum

2

1 1A S 1 Y1 A = ' I a
HanonA 1T loadiwa limd ToAgandinnuiluasa

E4
[ %

Y 9 7 A o
muuﬂanwumu"laTmLﬁ]unJ@iaaﬂ"l,«mmwuwﬁuclumiumﬂ

A ]

7 ' Y o A ~ A s s
UININTTNHIUNITANALNDUAIINITAN 14 NTU NANNICWIDY 7 AD ]’laiﬂimulﬂ@ﬁ@ﬂﬂq“ﬁﬂ

200 n./a. N UNA (pH=4.19)
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~ 1 ~ 9 o @ A =) = v A 4 4 9y 9
A159N 4.15 AunaesesazmstUad leauazd ‘Vi'GNW]1Jvle‘jiﬂiﬁ]uLﬂ@ﬁ@’ﬂﬂul“]fﬂﬂ'ﬂllﬂliﬂlu

1 A A a g‘ LA Y 9y
AN nnexdna GluuTﬂTﬂﬁ’WlN"luﬂ”IiﬂﬂﬂZﬂ@uﬂ’Jﬂﬁ’”l'iﬁiJ

ANy | Aundedlon $ouny AN Youay Moy
YU wnsa) | matiadedled | nowaiauaus | mstniad | ndseendaduy
(n./a) (%) (%) (%) (pH)
100 81,356.00 31.03° 95.20 8.43° 3.55
125 80,339.05 31.90° 96.30 9.68° 3.45
150 74,237.35 37.07° 96.90 10.36° 3.37
175 73,220.40 37.93 97.87 11.47° 3.28
200 68,135.65 12.24 98.27 11.92° 3.23
225 79,322.10 32.76° 98.40 12.07" 3.17
HN8LYe -

1. Aa ToATNAY = 117,966.20 ¥R /8. AINIIUAIAUAUTISUAY = 87.80 % 1azMIDWITUAY = 4.19

@

2. S NUTRUWANNANNY HUIWAINI DANVLANA NN UVDIANRATDI T sA A MIadANIZAUAN

o

@

Hed1Aa 0.05 M5 DMRT
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50 7 15
S i
< 40 L =
= ] - S
= i - 10 &
gé 30 i 3%
cg . i °=
£ 20 - =
g [° S
3 10 ] 5 e
A 7 L

0 - 0

100 125 150 175 200 225
anududulalasaualesonn e (n./a.)

9 o 9 o w
—=— Spgazm3iniad oA (%) - -* - Sevarmsliniag (%)

A v o ' Y s Ju Y 0o v a
ﬁﬂﬂ 4.14 ﬂ’J’]NﬁﬁJWUﬁigﬁ31\1ﬂ31M!mﬂJﬂlullajﬂﬁlﬁ]ULﬂﬂﬁﬂ'ﬂﬂul“]fﬂﬂﬂﬁ'f)ﬂagﬂ13ﬂ']ﬂﬂﬁllﬁ$

% Toanexilna
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4 a 3‘ <3| J
4.5.2 dlel¥mnaznouvinszuuramitlszduiulatennuaud

v Y
A A a

ﬁmmazﬁmmmumﬂ%’a 44 cdﬁﬂu‘ﬂu 19 NINASNDUITNTSUUNA

Y
o A1 k)

v Y
11115211 140 ATy anziitey 3 IRIMsTRAEINAET LAz NHIUNITANALNBULAIN

o a v 9 4 s
mmiaaﬂmm%uma”laimmmﬂ@saaﬂ‘lw
a y 9 J J dy Y
4521 m'imﬂimmmmmmu”laimmmﬂaiaaﬂ‘lmmummu

a 9y 9 s ) o o o
msvlsmnannuudulelasnunlesesn leaiisadulunisiniaii
VoA ) S 1 Y 9

MAANHIUMIANAZABUAIINMNAZNBUINTZUUNANINY5211 Wu anududulalasou

4 4 (= ~ I a I
nlaseanlud 250 n/a. MusaaamaF loAa1n 102,859.20 un./a. 111 50,794.67 un./a.aaiily

1 a S A g I o v o W

50.62% LAZAMNIIUANAUAUTINUTUIN 86.23% 1111 98.83% M 1Anuduandainanas

a  d £ Ay v @ A
ﬂ@lﬂJu 14.61% G]S\?Nﬁﬂ%@llﬁ@ﬁﬂﬁﬂ'li?ﬂﬂ 4.16

A 1 A v 0o o Aas a v a s s Yy 9
AT NN 4.16 mmaaiaaazmimmcﬂammzﬁ wmmu”laTﬂ‘mmﬂaiaﬁ)ﬂ"lcmmmmmm

Y v Y
a199 lwshmnafruMInnazneUAEMNALRIUIINTZUVRaAY YT 1N

any | aundoilen Youaz Aundo $ouay Moy
YR wn.J/a.) msthfadled | nuaiauaud | mainiad | ndeendiaduy
(n./a.) (%) (%) (%) (pH)

25 83,811.20 18.52° 89.57 3.87° 3.64

100 72,382.40 29.63" 94.57 9.66° 2.96

175 62,223.47 39.51° 96.70 12.14° 2.79

250 50,794.67 50.62" 98.83 14.61" 2.79

300 65,365.87 36.45° 99.13 14.96' 2.77

NN :

1A a A 1 a ) 1A a
1. ﬂwiamsu&'u =102,859.20 un./a. mmmﬁmumumms’fu =86.23 % uazmwmmiuﬁu =3.77

v o A Jd A1 o ' Vo ' i v o w Aad o
2. @I’Jﬂﬂ‘]&lﬁWilWLﬁﬂﬁ@lNﬂu HUIAITNIN SdJﬂ’J'IIJLWIﬂ@]'Nﬂ“Ll"llE)\?ﬂ'lﬁlaEJE)EINfIHﬂﬁ?ﬂﬂlﬂNﬁﬂ@lﬁiZﬂﬂﬂ’ﬂN

o

A o @

Hed1Aw 0.05 MuIT DMRT

0]
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[l Y v
WeNsamaanasssaznsiniad leaveinisiiniaiininainkiu
9 a oy a 4 o~
MIanazneualennaznoudInIzuuNaniiilszih Tasdulalasmulosoon lesdnaiiy
[l [ 4 P 1 o
Wutua1e wun lalasnunleseon ladnanuduiu 250 asa. Idainsiiiadledun
~ =\ J 9y 9 A 1 A v o @ 4‘ a o w A
Ngauaziinnuuananinanuuiudues wiitedny vaziloWnsainnmstiiad
1 o J { U o w { ]
wu leTasmuilesoonladinnududu 300 n/a. Tdammstiniaduinigauadosazns
o @ [} 1 [ 3 4 J {
1iadTeanduliatanas aaiu 3udenlalasnunleseon lodnanududu 250 n/a. Tile

Tumsmesimuzauae 11
R
4.5.2.2 MSMIANDBNYI N T

d‘ 9 1 d’d a o 1A =)
Nﬂﬂ?i‘ﬂﬂﬁ'ﬂ\i‘ﬂ1@WU31VIWLB‘H‘L’ﬂ¢] (pH =3.73) ﬁ'TﬂJTﬁﬂU1UﬂﬂTGﬁT@ﬂﬂ1ﬂ
I a I o w o w
105,108.00 un./a. lﬂu 51,970.07 ¥n./a. ﬂﬂlﬂu%}ﬂﬂazﬂ1§ﬂ1ﬂﬂ 50.56% LAaZF@IWITOUIUA
Y Ay y A a o Y a & v o o A
ﬂ')'lﬂJLGUiJallﬂ IﬂﬂlWﬂJﬂ'WlﬁTHﬁll@]!LﬁU%ﬂ?ﬂ 86.20% GI,WIJJH 98.33% ﬂﬂ!ﬂui@ﬂﬁ$ﬂ1§ﬂ1‘ﬂﬂﬁ

14.08% BINAN IALEAAIA 1T 19N 4.17

' '
A A aanda A ="

WeNlnsanINADANTIeY 3, 4 taviewnd Tiaimsiiiadg lean 1l

] (=}

1 [} 1 A o o @ an d‘d Y o v A = d' A
ANUUANA NN UDY WU UYTIAYNNEADA Taoney 3 “lﬁﬂTﬂﬁ‘U']‘Uﬂ“lfIf]ﬂqfiﬂQQ A0 51.67%
v A

uazansiniadedin 14.15% F4hilianuuanaadusglidesdidunisananuiesilng

U 9

Y v
(pH = 3.73) 15u1A i faiiu Judenannznieydnd la1¥lumsmanududulalasiou

lesoon loanminzaisae 1

A Y o w A = AAa v s
%Wﬂgﬂ% 4.15 i@ﬂﬁgﬂTi‘UTUﬂﬁLLﬁgG]iii’)ﬂ‘VIWL@GW]NG]‘]JE’N"lE’IIﬂiLﬁJUL‘]J’ﬂi

9

4 A A = @ v A 1A a =2 v Yy o w
@'ﬂﬂ]l“]fﬂ 250 n./a. u‘ﬂﬁmﬂ]lﬂﬂlmmammﬂu NAINY ﬂ']WL@%qumuﬁﬂWaiﬂﬁ'ﬂﬂagﬂ"ﬁ‘ﬂ']‘ﬂﬂ

2 I aA 1 A 3| 2K
ﬁLLﬁ%“ﬂTi’]ﬂNﬂ”laﬂaQ If’]EJLQWWSGI)'TNVI‘WLE’JGHM‘L!ﬂaNﬂ\iﬂN
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~ 1 = 9 o w A = =l v A o L gl A
ATNN 4.17 ﬂ'll,ﬂaﬂﬁ@ﬂﬁgﬂ'ﬁﬂ'}‘ﬂﬂcﬁiﬂﬂlmgﬁ ‘Hm!,ml"laTﬂimu!,ﬂaﬁﬂaﬂ"lﬂmclummﬂﬁm

Y v
FUMIANAZNOUAIENMNATABUIINTZUUNAATIYszl ATt a1

fior | AundodTon $ouay AN fouay Moy
(Wn./a.) mstfasled | nyuaiauaus | msiniad | vdseonsadu
(%) (%) (%) (pH)
Un@ | 51,970.07 50.56" 98.33 14.08" 2.78
3 50,802.20 51.67" 98.40 14.15" 2.29
4 52,554.00 50.00" 98.27 14.00" 2.96
5 56,057.60 46.67" 98.20 13.92° 3.39
6 56,057.60 46.67° 98.30 14.04" 3.68
7 63064.80 40.00° 98.40 14.15" 3.92
8 70,072.00 33.33" 97.90 13.57° 430
9 75,327.40 28.33° 96.77 12.26" 5.49
10 77,079.20 26.67 95.97 11.33° 6.97
11 77,079.20 26.67° 96.03 11.41° 7.83
12 77,079.20 26.67° 96.80 12.30" 8.07
HU8LYe -

1 q’ 0 a S'Q' U Q'
1. @ ToAITNAY = 105,108.00 UA./A. AMITUARAUAUTITUAY = 86.20 % UazmMNLMTUAY = 3.73

@
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@

=)}

JUN 4.15 ANy

o

SIRNILS

. AIONYINUN

@

=

a 4

HodAny 0.05 M35 DMRT

<3 $ ) v 1 ) 1 { (] v o W
RANANAY HUIEAINIT HANWUANA NN HYBIAURATD I T o d 1A Y

o

]
an o

NNADANTZAVANY

wn D
o O

Tof (%)

S
(]

v A
(98]
(e

por b b P e g i

o

IYATNIUIAY
[
S

—_
o

v

—_
(9]

=
wd(%)

o

(9,
YT NIV LAY

k)

(e

10

Ao

11 12

—a— Fogazmaiiniad 1od (%) - -¢ - Fewazmaining (%)

v o J

Fuazd loANNewa1e

o

Yy 9 J J v 9
aﬂwu‘ﬁﬁgW')’l\?ﬂ'J’liJLGUNGUHllaiﬂiﬁ]uﬂ]'ﬁ]iﬂ@ﬂhlclfﬂ 250 n./a. NUIDYATNIT
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a 4 P
4.5.2.3 mavdsnannudutulaTasnunlesoen laanmuiz ey

7

A % s °

msmTinaanuduiulalasnunlesesn loanmmnzanlumsiiia
Y ' v

WINIndNrIUMIANAZNoUAleNINAzNBUINIZUURAAITZYY WUl AN udu

4 4 1A a2 Y A 1A =
laTasnunlesoon’len 240 n/a. ewnsoana® o launiga lasausoaaa1d loaan

1< a g o Y a s A d?
101,463.44 un./a.1du 48,780.50 un./a. Ay 51.92% wazi liamsualauausnuaun
I o Y Y A v o W a & = Ay ¥ @ A
86.20% 11l 99.00% M lnanududnaaininanasdailu 14.85% Fawan laudaneaiiied

4.18

d' a aa 1 Y 9 4 4

WensmImuana wu anmdndulalaswuwilosoon lad 240 n./a.
A Y o w A A 1 F A 1 A v o w aa 1 9
imforazmsthiad lefnuandainanudududuediivedvyniada daudosazns
o v Ad A ' 1 Ao o w o Y 9 s 7
Hiadiuiinnuuananediivediagua luaoinanududulalasnwleseon lean

270, 300 1A 325 n./a. 1msdenanuiautu lalasnunleseen lsan 240 n./a.
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wenasangili 416 azmiunanuduiulalasnuleseon lyamy
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Yy 9 & g 0o w A a A s 7

ANuTuIUMIaTeearmIiiniad lofazanad issnainkavedlalasnulosoon ledn

9 1 oy =1 1 1A a X a Y 9 4 s a o Y

asegluihiinademdlon sunannanududulsTasnunlosoon lagnuinmulii14

o ) Aaan 1 o o as/'

leTasnunleseon laainlfnserluvnueamelunar 24 $1Tu duiv anududulalasau
4 I'4 $ 1 1 1 1 a
nlesoon laannidvedisdwalimdlofgendinlng

JE Yy v s oA o o o

wluanudutulaTasnuilesoon laanwuizanlunisiiniaiinin

VoA Y a g’ v A =1 =

AMNEUMIANAZNDUAIIMDALNOUINITZVUNANIIUTZIN 140 nSUNTANIZNLY 3 RO

laTasunleseanlan 240 n/a. Ne¥UAA (pH=4.19)
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~ 1 = 9 o w A = =S v A 4 4 9y 9
A1519% 4.18 AuRdeTosarmsiites loauazd ‘Vi'GNW]1111e‘jiﬂiﬁ]uLﬂ@ﬁ@’ﬂﬂul“]fﬂﬂ'ﬂllﬂliﬂlu

' A A a g‘ 1A Y a oy
AN nnexdna “lummﬂm‘ﬂmummﬂmﬂ@uﬂaﬂmﬂmﬂaumﬂﬁzuuwammﬂizﬂw

any | AundodTon fouaz Ao $ouny Moy

ERY wnsa) | maiadled | niwaiauaus | mainiad | ndieendaduy

(n./a.) (%) (%) (%) (pH)
120 63,414.65 37.50 95.17 10.40° 3.04
150 62,439.04 38.46 96.17 11.56" 2.96
180 59,024.41 41.83° 97.23 12.80° 2.90
210 53,170.75 47.60° 98.17 13.88" 2.85
240 48,780.50 51.92 99.00 14.85" 2.82
270 60,487.82 40.38" 99.07 14.93" 2.78
300 65,365.87 35.58' 99.13 15.00" 2.77
325 72,195.14 28.85° 99.17 15.04" 2.76
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' A ' P o A ' A
1. A& ToAITNAY = 101,463.44 U/, ANTIUATAUAUTISUAY = 86.20 % Az WTUAY = 3.72
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4.5.3 ol unailuTanennuaud

A

o A 9 & A A [ =\
hganznmgauInte 4.4 ¥9luni Ae ‘IJ“‘H"UTJ 30 NTU ANNITNLDY

A Y

Y Y
1n& (pH=12.36) VMM UITANINNET LAz i 1INAIUNITANAZNBULAININING

pondasualelalasnulosoon lyd

Y
a o 4
4.5.3.1 mavindsnannududulalasnunlesoon ladiloadu

A Y Y 4 o’dy Y o @ 0,;
ﬂﬁ‘l’ﬂﬂﬁﬂ’mﬂ’J']NL‘U?JGUHll?JTﬂﬂﬂuL‘]Jﬂﬁﬂﬂﬂul%ﬂlﬂﬂﬂﬂuiuﬂWiUWUﬂuW
VoA ' 7 4
mndrIuMsanaznaualey U wua anmdudulelasnulesoonlea 325 n./a.
[ I a o 1 A 4
A0 AANIE 1oA1N 89,491.60 WA./a. 1)1 67,796.67 Wn./a. AATIY 24.24% LazAmMITHaNALALS
A d? I o 9 Y. v o @ a 3 =& ~ 9
WHUYUDIN 96.30% nJu 99.90% ‘I/Iﬂ‘}"iﬂ’JHJHJlIﬁﬁﬁQUTUﬂﬁﬂﬁ\‘]ﬂmﬂu 3.74% “If\iWﬁ“VlllﬂL!ﬁ@\‘l
AIR15197 4.19
A 1 A v o o Aas A a v A s I Y v
AT NN 4.19 ﬂ"lﬁlﬁfli@ﬂagﬂﬁ‘]J"IlIﬂ“]fI@mLﬁSﬁ wmmu"leﬂmmuzﬂasam‘lwmmmmu

Y [
a1ge luhmnaidiumsanazneuaiefuan

any | sundvdlen fouas AUnaY fouay Moy

WU (un./a.) mstfaslen | namaiauaus | mainiad | ndieendiadu

(n./a.) (%) (%) (%) (pH)
25 74,915.32 16.29" 98.80 2.60" 8.57
50 75,254.30 15.91° 99.37 3.18° 7.90
100 76,949.22 14.02° 99.70 3.53 7.77
150 71,186.50 20.45™ 99.80 3.63" 7.73
200 70,847.52 20.83" 99.80 3.63" 7.61
250 72,203.45 19.32% 99.83 3.67" 7.52
300 68,813.62 23.11% 99.83 3.67" 7.50
325 67,796.67 24.24" 99.90 3.74' 7.50

ULV -

' A 1 A 7 A 1 A
1. A ToAITNAY = 89,491.60 UN./a. AMIMUANAUAUTITUAY = 96.30 % LAzANDWTUAY = 12.36

'
o aas 1%

@ a =] { [ T ' [ 1 { 1 v o w
2.9 AETNUNANTANAY HUEAN WANUUANANAUVOIA LR G019 I Tod AN 1NaDANTZALAI Y

o

@ @

Hed1Aw 0.05 A1UIT DMRT
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[l Y v
WoNTuINNadnspeaznsiiag ledwoanisiiniaiinind1nniu
Y] A I P Yy ¥ '
msanaznoualsyuv Taaau lalasnuleseon lyananududuaie nud lelasau
s S Yy v v 0o w ASs A A A ' VA
weseon ladnanududu 325 n/a. Idaimsthtedloaunigauaziinnuuanaisedisdl

v o

@ an v Y o [N 1 Y A A ;{ (] = o
HIFIAYNNADN !,Llliﬂﬂﬁgﬂ”lﬁ‘]JT]Jﬂilgth@Nﬂ"Iﬂ 300 n./a. UARLU TR NNV WFUASIND

2

o

E v
Fovazmatiniad duiu Judenlalasnuileseonlaananududu 325 nsa. 114 lums

=) d‘ 1
WWWL@GHVILWNTS?HJG]E’JII‘]J

4.5.3.2 MSANDBNNNIL T2

d' 9 1 d’d a ) % 1T A =
Nﬁﬂ'ﬁ‘ﬂﬂaﬂﬂﬂulﬂWU'N‘VIW!@“F‘LIﬂGI (pH = 12.18) ﬁ"]ﬂJWiﬂ‘]JT]Jﬂﬂ']‘]fIﬂﬂ
1< a g o o o o
911 90,796.34 unN./Q. 11 72,604.80 Un./a. ﬂﬂlﬂu%ﬂﬂagﬂﬁliﬂwﬂﬂ 20.04% Lagau1TnuIua
Y A 1 a o Y I a I 9 0o w A
ANUAUNTINATNITUTNALAUBINN 96.17% Glm‘ﬂu 99.80% aatusosazmsiad 3.78%
£ Ay v o =
GﬁﬂNamﬂﬂlLﬁﬂﬂﬂﬂﬁTi’l\Tﬂ 4.20

A A aad A a Y9 o v A = Y
LN@W%ﬁﬂ!ﬁ]']ﬂﬁﬂﬁﬂWLﬁ]%ﬂﬂﬁ GI,‘Hﬂ15E]Elﬁgﬂﬁ‘]J'l‘]Jﬂ%IﬂmmZﬂ’ﬂmsUiJ’d
9
U

]
o I3

1 9 d‘ 1 A v [} aa ~ a Y o v A =
HANANDINANUINTUDURI NNT BT IR YNNAAA Taserinalimnistiniagloaganga

A 1 o @ Y A = [ 09.:’ =S A A A a 9
A9 20.04% LAZAINITUIUAANNINTBYN 3.78% AUU nonan1znNeylna llﬂ{l%'sluﬂﬁ

manududulelasnuiloseen laanmimnzause 1y

A < 4 o o A =~ = A d? = ~
NN 4.17 wwmunTesazmsttadiasd ToAa NI U NS
4 1Y o o Ao A 9 A = 1 Y o v AS Ao
WINVU UAT08aZNMTTIUATILTUADUINAINALANDY 8 dIuTosazmstiUad oy
J P2 ' = ' o v A a v 1A a o A dg’ a2 Y t:lt:?d
na11aan ¥aeiiey 3-10 lansathtiagled lduasamd leanauiuiudnate lunsaiiif
4 A 9 [ 3’ = o Yy [ a s = 1
waw1n laTasnunloseon lanasmisedluinnnmu i Idinaaemsinszyid Tod ua
<3 Y1 Aa %)) o w A aA A d? a Y1 I
wiwinldnfey 11-12° I3egazmstitaglednnuiy awnsaesvielaindunaniain
1 4 1 o o 1 Aaaa o
alkaline pH nanfie Tuannziiosunnai 9 lalasaunleseon ladazgnisalgnsenihla
4 4 o I 4 P a 1
laTasnunleseonleaaalsd 1Ai523u (Bckenfelder, 2000) Tunfitoslnd (pH=12.18) 1A
=

o w { [ 4 4
fovazmstiniaduazdlonanga 1uden lihifluannzmeninnududulelasnuiles

P
200 lraNmuz aw
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~ 1 ~ 9 o @ A =) = v A 4 PR 1
A1519N 420 AuRdesesazmMstUag loauazd ‘ﬁmmm”lﬂmL%mﬂaia@ﬂll«mwm@%mm

9 v
Tuhmaaiiumsanaznoualeyuan

fioy | AundodTon $ouny AR $ouny Moy
(un./a.) msthfadled | nwanauaus | mstinied | ndweendiasu

(%) (%) (%) (pH)
Un@ | 72,604.80 20.04" 99.80 3.78" 7.44
3 116,974.40 -28.83° 98.33 225 3.24
4 119,663.47 -31.79" 98.17 2.08° 4.03
5 123,697.07 -36.24" 98.57 2.50° 4.66
6 118,318.93 -30.31° 98.80 2.74° 5.12
7 115,629.87 ©27.35% 99.17 3.12° 5.40
8 115,629.87 -27.35% 99.33 3.29° 5.56
9 111,596.27 -2291° 99.27 3.22° 5.91
10 100,167.73 -10.32° 99.23 3.19° 6.54
11 81,344.27 10.41° 99.33 3.29° 6.98
12 77,646.80 14.48"° 99.53 3.50° 7.20

HU8LYe -

1 q’ i a o’q' U a'
1. A& ToAITNAY = 90,796.34 UN./a. AMIMANAUAUTISUAY = 96.17 % LazAINOWTUAY = 12.18

@ @

@ a = {0 @ T 1 [ 1 y 1 v o w Aaad
2.9 AETNUNANTIANAY HIEAINIT HANULANANAUVEIA LR AE0E 19l Tod AN 1N aDANTZALAIY

o

@ @

Hed1Aw 0.05 A1NI5 DMRT
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g ] F3
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S ] L E
5 -10 E 2 ad
=) ] | [
= . 33
+ G
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® ] o1
Ao | -
-30 ] -
-40 - 0

=
NLOY

—a— $pgazmariniad Tof (%) ~--¢ - Fewazmainiad (%)

4

{ o ' s 4 o
UM 417 anwduiusszninanududulelasnunlosoonlud 325 n/a. nuiosazms

e

S =) dd‘d 1
1 ﬂﬁllﬁ%cﬁiﬂﬂﬂWLﬂ%WNﬂ
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a 4 P
4.5.3.3 mavdsnannududulaTasnunlesoen laanmuiz ey

a 4 P o w
msmdsuaanuduiulsTlasnunlesson lsanwunzeanlumsiinia
J VoA ] ' Yy v P P
hmnddumsanaznoudleluvd wud anududulsTasnulesoonled 150 n./a.

< a

Y 9y A A 1A = I~
Auanudutunmanzay fissnanInana 1 TeAa1n 90.450.00 un./a. 1111 68.457.67 Un/a. An
< \ A s A 2 < o q ¥ Y A o o w
WU 2431% tazAMIMUATALAUST UYL 96.73% 111 99.83% i 1Ranududratiniia

a I~ % [ o w 1 [
anasaalu 3.20% Fluuaazanududulidesaznsiniaduazdlofasuiielndfeany
' P s 3 a { { 2 {
uanududuls Tasnulesosn laa 150 n/a. 1 ulsmanlddesngaiuiuanududun

Ay Y [ A
NP RFAa ] Namqﬂllﬁﬂﬂﬂﬂm’lﬁ'lﬂ‘ﬂ 421

& " 49 J s a aa
Lll'E)‘Vi'lﬂ'ﬂll!ﬁllﬂ\lsl]uhlaiﬂilfﬂu!ﬂ@ﬁ’)@ﬂll"]fﬂ‘vnﬂll'lgﬁlliﬂﬂ‘wfl]'lim'ﬁl'lﬂﬁﬂ@]

=

' s s Y 9 DRI 0w a Y Ay
NUI ]lajﬂil"l]ulﬂﬂﬁ'ﬂﬂﬂll"]fﬂnﬂﬂ?’]ulﬂ]uﬂluiﬂﬂ?i@ﬂagﬂTiUﬁJﬂ%Tﬂﬂl!ﬂzﬂﬂn\lﬁluﬁ‘ﬂqu

" v 1 A v o w aa Y11 Y o o A a‘gds)d'sla
Lmﬂ@]Nﬂu’é)EJNilu8ﬁ1ﬂﬂuﬂm\1ﬁﬂﬂ LLiJ’HﬂTiE]EJﬁ%ﬂWi"UﬂJ@ﬁ%ZlWiJ"lJuLﬁﬂufJﬂliJ@clﬂfﬂiiﬂﬂ!

4

Y v s % =
mmmmu"laiﬂmmﬂaiaan"lmﬂmﬂmu

{ 4 % 1
1@ 418 anndudu laTasmunlesoon lad lurae 150-325 n/a.
o w A = = Y 2 [ = 1 aa a9 o w A
amnsoiiagleduazdlnameny Taslulinnuuanaaneadd Tasliamdosazmaiiiag

= a2 Y 9 v o 3 Y
uazcﬂemmazmm!,GumlummummmﬂuE)EJ

[ QBJ} 9.9 o o~ o W oy
muummmmmu"laimLﬁlmﬂﬂiaﬂﬂ"lﬂb’ﬂ%mmzﬁualumiumﬂmmﬂ
VoA Y o A =\ a A 4 4
ﬁmmummﬂmﬂ@umwjumn 30 NSUNAANZNEFUNA (3.92) N9 "laimmmﬂm@aﬂ"lﬂm

150 n./a. Ne¥Una (pH=12.42)
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~ 1 = 9 o w A = =S v A 4 4 9y 9
A1519N 4.21 Aunaesesazmstites loauazd ‘Vi'GNW]1111e‘jiﬂiﬁ]uLﬂ@ﬁ@’ﬂﬂul“]fﬂﬂ'ﬂllﬂliﬂlu

[ A A a g‘ VoA kY
AN nnexdna “lummﬂﬁmmummnmn@umaﬂjumn

Ay | sundedlen $ovay AunaY $ovay Moy

ERIAT @nsa) | mathtiadled | navaiauaud | msiniad | vidsoondadu

(n./a.) %)™ (%) %)™ (pH)
150 68,457.67 24.31 99.83 3.20 7.71
175 68,791.00 23.95 99.80 3.17 7.68
200 67,796.67 25.05 99.83 3.20 7.81
225 68,791.00 2395 99.83 3.20 7.70
250 68,791.00 23.95 99.87 3.24 7.77
275 67,796.67 25.05 99.90 3.27 7.78
300 68,791.00 2395 99.90 3.27 7.78
325 68,457.67 24 .31 99.90 3.27 7.74

LCEVLIY (19 I

1 q’ U a o’q’ U Q'
1. A& ToAITNAY = 90,450.00 UN./a. ANIUATAUAUTISUAY = 96.73 % LazAINOWTUAY = 12.42

]
o w aad o w

2. NS nuwis lifinnuuanduiuvessundeedalitedinynieadanseauanuiitiodidey 0.05

5]

30 - 33
3 i o5 ok - - * |
< 2] = - 33 £
Q ] & - e
— . - &
26 - e
a B o
£ - 327
£ 24 i 5
g i S
2 20~ - 32 8
A -

20 - 31

150 175 200 225 250 275 300 325

anudutulalastauilesoon o (n./a.)

Y o W 9y o w
—&— Jpgazmsunind 10a (%) - ¢ - SegazmMItimiag (%)

A v o v Y 9 4 ) o v A
5UN 4.18 ﬂ’ﬂllﬁll‘W‘L!‘ﬁizﬁ’JNﬂ’J1%!%%%“1@Iﬂilﬂulﬂﬂiﬂﬂﬂllclfﬂﬂﬂiﬂﬂagﬂﬁ‘ﬂiﬂﬂﬁlmg

# Toanerlna
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4 ¢
4.5 4 i lMdasoueailaniiluTauennuaud

v Y
A A

° A v £ Y} o .
UIFTHNNIETMHUITTUINNUD 4.4 “INGlLl“VI‘L! o LﬂWa@ﬂllﬂﬁﬂﬁﬂ 80 NIV

A Y

Y
ganzierlna (pH=6.07) 11 Mstitaiinng taziindIUNSTANAZ NEULAINIT

S

a v Y o o
myoongatualelalasnuilosoonlesa
Y
4.5.41 mamdsnaanududulalasnuloseen lodiiosdu

a y 9 ¢ N o o o
msvmlsuaanuautulelasnualesson laadioadulunisiiniaii
VoA 9 9 o f Yy 9 P P4
MaNHIUMIAnaznauddIaosusaian nud anuwutulalasmunlososnlesd 50
(= ~ I a I 1
n./8. @111508AAE 18A10 130,904.40 1A ./a. 1)1 109,087.00 ¥n./a. AALTYN 16.67% Lazal
A o A A < o q ¥ Y A o o w a o
NINUAVAUAUSNUYUIIN 59.47% 1111 83.87% Wi lvanuuanasiniaanasnaily

41.03% FIWNaN IALEAAINIATIN 4.22

A ' A v o o Aas A 2 o a s 7 Y
AT NN 4.22 f’ﬂﬁlﬁEliﬂﬂagﬂWﬁﬂJT]_lﬂ‘ﬂfIﬂﬂlmgﬁ Wﬁ\imll]l?ITﬂiLﬁ]ulﬂﬂﬁ@ﬂﬂllcﬁﬂﬂ?”IllLsUlléULl

! 4 A ¥ oy ¢
AN 1uu1ﬂ1ﬂﬁ1ﬂW']l!fnﬁ@]ﬂﬁgﬂﬂuﬂﬁﬂLQTa@ﬂL!ﬂﬁ‘Wﬁﬂ

Ay | Aundvdlen $ouny AundY fouay Moy

WU un./a.) mshifaslen | nawaiauaud | msdnied | vdweendiady

(n./a.) (%) (%) (%) (pH)
10 109,087.00 16.67" 68.20 14.69" 5.79
30 115,037.20 12.12° 72.67 22.20° 5.38
50 109,087.00 16.67" 83.87 41.03' 5.15
100 122,970.80 6.06° 88.90 49.50° 4.92
150 124,954.20 455" 90.43 52.07° 4.68
200 126,937.60 3.03° 91.53 53.92° 4.64
250 138,838.00 6.06° 92.40 55.38" 4.62
325 142,804.80 -9.09' 93.53 57.29° 4.48

ULV -

' A ' A oS A ' A
1. A ToATNAY = 130,904.40 NN./a. AINTIUATAUAUTISUAY = 59.47 % HazmNeHTUAY = 6.07

]
@ aa o

@ a =] { [ v ' @ 1 { 1 v o W a
2.9 AHTANUNANTANAY HUEAN WANUUANANAUVOIA LR AEDE 19U TId AN 1NdDANTZALAIY

o

@ @

Hed1Aw 0.05 A1NIT DMRT
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[l Y v
WoNTuINNadnspeaznsiiag ledwoanisiiniaiinind1nniu
Y] 9 & A o P Y Y '
mMsanaznaudlsdassueailan lasaylalasnuleseen ladnanuvuduaiag wu
4 (td' Yy 9 Y o w A = d' = 1
leTasnulesoonledianududu 50 n/a. amsihdadlofunigatazinnuuanaig
Yy v A [ A v o W ] = o A Yy 9 1A Yy 9
INANWAVTUDUD SN AYFURAGINUNANNALDY 10 0./0. LANANUAUTY 50 n./a.
1 o % U 4 a ) % 1 4 a"
Iamsiiniaduinnii vazdionasananmstiniad wuai lelasnunlesesanleananu
Yy 9 Y o w A ~ 19 o w A A v oA A
Wudu 325 nsa. damsihtiaduniigauaiesaznistitiagloanduliaianad Heda1n
Aa o P Aa o & ' o
Usunaanududu lalasnulosoon lednuinmnuly daiu Juden lalasnulosoonlesa

nanududy 50 n/a. Tl lumsmitesnmunzauae i

4.5.4.2 MSMIAND BNV T
4' 9 1 d'd o W 1A =
NaNINAasIN ldnuNNAiey 3 a1w1sniinian® 1efe1n134.325.00
I~ a I~ 9 o w = & [ o w A
un./a. 111 93,729.00 un./a. anllusesazmsiiia 30.22% wuiluaimsiiiangage uas
A 1 Aa 4 I~ a I~ 0o w A
FNINNAMNTIUTNALAUTIN 59.03% Tmalu 89.00% Aailudesaznisiiniad 50.76%

A9A13 19N 4.23

2

WONITAANULANANNADA WU ey 3 TdainsiiniadTod

'
o W Aan = A

1 =\ A 1 =K A a Y o @ A =
UANAWIINNIDFOUDYWUUITIAYNINAD IﬂfJVIWLi’]GIf 3 Gl‘l‘iﬂ1ﬂ1ﬁ‘]J”l‘]J@“h’IﬂﬂQN‘ﬂﬁﬂ o

q

1 o v A ld‘ Y1 Y ) % dd‘d 1 [ d' 1
30.22% UaznIMIuIUAABYN 50.76% LUITDIALNITUIUATNNIOY 3 %z"lu“lﬁmmqﬂqmmu

v
@ =KX A

] Y o 1A 1 [ =} =4 ) 1 cf;j (9 A A Y
?nﬁlﬂﬁlﬂfNﬂUﬂ'WIQQQQLLagﬁTQﬂULWﬂQlﬁﬂu@ﬂlﬂ”IHH PANUU UADNTNNITNNLOY 3 Ulﬂﬁlﬂfalu

msmanuandulaTasnunlesean lsanmunzauae 1y

A Y o w A ~ Aaa 1 o
mﬂgﬂ‘n 4.19 3’0ﬂﬁzﬂﬁ‘]JT].Iﬂ’d!m%“])’Ii’)ﬂ‘I/IWE’EJGD'GIN"]‘U’f)ﬂllaiﬂilﬁﬂul,ﬂ@i

J A Aa = [y 1 A 1A 1 Ay
’E]i’)ﬂ“l‘?]fﬂ 50 n.J/a. Wﬁma'lﬂ”luummmm AA1IAD MNBY 3 1A 12 ANUAITDYATNIT

] v A = dd’ té/
Mtaduazd loangavu

U
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~ 1 ~ 9 o @ A =) = v A 4 PR 1
A1519N 4.23 AunaesesazmstUad leauazd ‘ﬁmmm”lﬂmL%mﬂaia@ﬂll«mwm@%mm

oy LA kY k) 4
Twihmaaniiumsanagnouaadaeeailan

fioy | Aundodlon $ouny AN fouay Moy
(Wn./a.) mstfadled | nyuadauaus | mstinied | ndmnaznou
(%) (%) (%) (pH)
Und | 107,758.50 19.78° 85.83 45.40" 5.01
3 93,729.00 30.22" 89.00 50.76" 3.02
4 102,087.00 24.00° 84.33 42.86 3.76
5 106,564.50 20.67"" 83.97 42.24" 435
6 107,460.00 20.00" 84.77 43.59' 4.92
7 107,460.00 20.00" 86.90 47.20" 5.18
8 107,460.00 20.00" 88.83 50.48° 5.53
9 108,057.00 19.56' 89.17 51.04" 591
10 | 103,878.00 22.67" 88.67 50.20° 6.56
11 104,773.50 22.00° 86.07 45.79° 7.57
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Ysmmanududulalasnulesoon leasuduusa)uuiogh 1,500 un./a. ninniudiase
= 1A 4 1 1 v J J
vodailandogh 1,000 wn/a. orawu lilminulalasnuleseenleansdrsveudiacs
¢ o = 1 1 =& a . I o ] Aaan A oy
uoaflanndumaeoduInNINuals F3919:MA9I0 alkaline pH (JuANT1IRATe 1391011
1 o ) 1 ° J
mndifirumsanaznoualeurniraiildfiioveglszauna 12 il laTasnules

o o Y3 d?}
p0n leaaalsdd 1as 231



118

b4
a o 14
—— qdu —=— maazneuanszuukaminlszih —a— Juyn —e— idaesuediladi

160000

140000

120000

100000

80000

M Tod (un./a.)

U=

60000

40000

20000

T T T T Y Y |

0 6 12 18 24 30 36 42 48 54 60 66 72

1 (¥ T3u49)

A = = 1A = o 4 1 4 a
51U 4.25 nieuiieumdlonvinnaves lalasnunlesoonloqszrielauenguaud 4 aia
o Vo ~ | As A s o o
A T 12 mdleannmaveslalasunleseon lsaveInuonguandng 4
Aa 1 9 A 1 4 4 Y =\ 1 = = 1
¥HiavzAdUT19AN uandd lalasnuleseen luansnsiinadenid Toaaaaasuuny lulina
9 Y Ao A Y agl A d? A M 1A =
0o nIUETANNINLLI THNaAUINT NI NINTY LagNnal 24 %2 1ueA1% loaves
2’ [l a Y 4 4
imnamnmsanazneuuazeengiasuaie lalasnunloseen lsdvesansdu mnazneu
Y
a o Y 4 1w
Mnszuunaniinliza Juvn nazinaesuedilas Mty 116,000, 60,000, 68,000 Az

o w 1A a A Y A Y
120,000 Un./a. Arua19U 1NM% JoAITUAUNA1NY



119

Y
—— m5du —&— mnazneuInszuRaminlsyih —A— Juyn —e— 1daeeain lsawaauodilan

100
90
S
S 80
=
g
& i
=
G
=
L 70
-&
60 —
[
50 \ \ \ \ \ \ I \ \ \ \

0 6 12 18 24 30 36 42 48 54 60 66 72

11 (3 149)

~ =~ ~ 1 a J 4 4 1
s 426  nlSeudiouamaudiauaus (%)  Mawaveslalasnunlosoonleqseying

J a
Iﬂ!t@ﬂgllﬁu@ 4 YUA

d' 1 a =0 d? d' Q' d? 1 Q' dg’ (% d' [
1317 4.26° AnualauAUFIANTLIMEAUNINTULAN LU T uBas 17 T
v &2 A 1 9 Y [ 1 1 ~ ) 1 A o
Wningaumae U lndinesnu lutaazsIuIal lagnnal 24 $3 1NN alauausve
oy [ a % 4 4
imnamnmsanazneuuazeengiasuaie lalasnuleseen luavesansdu mnazneu
v
a ° o 1w
Mnszuuraniilszlh Yuunn wazinaveneailan (Mny 96,35, 97.95, 100 uaz 91.35 %

MUY NNANTIUATAUAUS (FUAUNAIY

[ 09/1 4 4 9 3’ VoA [

aariu Telasuileseonladasdrsluiiinindifidiunis Tauengradunagy
A o £ o 4 P o A
ponaasunald 24 ¥21u9 (eanududulalasnualesson ladnsdusuduvssarsdu
a oy 9 d A
mnazneunInszuURanlilsz uan uazidraseuedilan Ao 2,000, 2,400, 1,500 uag
o w 1 1 = = = 9 d‘ =1 [ = = =1 2’ 1
1,000 ¥n./a. MUSINL) dananomd loauazatlesunilaieuiuma loauazdveaimna
9 a 4 Q' ; L= = d' a' dg’ ld' = u'.: d'

UPAMITUATALAUTFIZNUIULAZ AT ToAIZanaANBIA UNNNINUY taloDa52 THan 12

I Y v a 4 1A = J 3IA Y A @
Wudul Amswaiauauduaza®lod o nailag aeniia Inamesnsy



120
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4 S ¢
4.8.1 dloldmsduduTauenguand

o A 9 & td‘dyd 9 [ =
TAANLNHVICAVINTD 4.4 — 4.5 B3 1UNY Ao F15FY 14 ATN ANNILNDY
Y Y v
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o o { a ) a a o [}
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a v A 2 g o a )
NIUTNALAUFINUAUIN 96.20% 1111 97.10% el 0.94% vaziinnududulalasou
¢ s e a P I
nlesean loansdaluiiiniii lafamsziad lofanadain 493.84 un./a. 11U 2.02 un./a. Iag

Y v s sy A a2 '~ o
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~ 1 = 9 o w A =S =S v A Ju [ oy VoA
A1519%N 4.27 Anndesegazmstuad leauazd nauauessagama Tuiimnaaiums

Y 9y a o Y 4 4
@'lﬂﬁgﬂ'ﬂu@l'JfJﬁ’lﬁﬁﬂllazﬂ@ﬂ“ﬂl@%u@jﬂqaiﬂﬁLﬂu!ﬂ@i'Elf]ﬂll“]fﬂ 200 n./a.

Y | awnde | Jesaznis Ande Sounz H,0, |fiey
FeSO, | @led | 1iiadled | nswaidauaud | mstiniad | st | gaie
n5u) | (un./a) (%) (%) (%) wn/a) | (pH)
0.010 | 101,690.00 13.79° 96.70 0.52" 372.90 3.26
0.025 | 77,284.40 |  34.48" 97.10 0.94" 202 | 3.00
0.050 | 77,284.40 34.48" 95.73 -0.49° 1.01 3.05
0.075 | 73,216.80 37.93" 94.70 -1.56° 0.00 | 3.04
0.100 | 75,576.20 35.93" 94.50 -1.77° 0.00 3.04
0.250 | 73,533.60 37.66' 90.67 -5.75' 0.00 | 3.04
0.500 | 81,704.00 30.74° 88.27 -8.25" 0.00 | 3.01
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~ 1 = 9 o w A =S =S v A Ju [ oy VoA
A1519% 4.28 AnnaeIegazmMstuad leauazd nauauessagama Tuiimnaaiums

9 a g’ a v Y 4 4
@mmﬂaumﬂmﬂmﬂaumﬂsz‘uuwaﬁmﬂssﬂmazaaﬂ«mwuﬂaﬂ"laTmmuzﬂasaan"lw

240 ./a.
Y | awnde | Jesaznis Ande Sounz H,0, |fiey
FeSO, | @led | tiniadled | nswaidauaud | mstiniad | awde | gaie
n5u) | (un/a) (%) (%) (%) wn/a) | (pH)
0.010 | 58,980.20 7.94% 98.57 -0.34" 2.02 2.73
0.025 | 59,488.65 7.14% 97.87 -1.04° 1.01 2.74
0.050 | 57,963.30 9.52" 97.57 -1.35° 1.01 2.74
0.075 | 56,946.40 11.11° 97.00 -1.92° 0.00 2.73
0.100 | 59,997.10 6.35° 96.13 -2.80° 0.00 2.73
0.250 | 65,081.60 -1.59° 92.83 -6.13' 0.00 2.66
0.500 | 69,149.20 -7.94° 91.10 -7.89° 0.00 2.57
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4.8.3 il unailuTanennuaud

o A 9 = d'dyd o =1
WANIZMUNINZANIINTD 4.4 — 4.5 FI1unt Av Yuv17 30 S aA1IZOY
Y Y [
Und (pH = 4.17) wuhmsithdaihmnar duhimumsanazneundniimseengiadu
L4 4 1 a o a a
ae'lalasunleseonled 150 n/a. Aanneiiesdnd (pH = 11.95uaziimsdanilsinu
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UAUSRAUNUANAD 100%  uaziarmaudulalasnulesesn ladnidraluiiniala
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~ 1 = 9 o w A =S =S v A Ju [ oy VoA
A1519%N 4.29 AnndeIegazmMstuad leauazd nauauessagama Tuiimnaaums

a @ J J
anazneualeuIILazesndntuale lalasmunleseonlua 150 n/a.

Vi | awnde | Jesaznis Ande Sounz H,0, |fiey
FeSO, | @led | 1iiadled | nswaidauaud | mstiniad | e | gaie
n5u) | (un./a) (%) (%) (%) wn/a) | (pH)
0.010 72,199.90 0.00° 100.00 0.00" 8.06 7.68
0.025 68,640.75 0.00° 100.00 0.00" 2.02 7.84
0.050 | 64,341.90 5.56" 100.00 0.00° 1.01 7.87
0.075 | 64,064.70 597" 99.97 -0.03" 1.01 7.96
0.100 | 63,831.25 6.31° 99.90 -0.10" 1.01 7.94
0.250 | 64,341.90 5.56 98.73 -1.27° 1.01 7.97
0.500 | 63,320.60 6.31° 95.90 -4.10° 1.01 6.70
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S 461.2 o ) 432.0
6 474.0 520.6 434.3
) 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
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13 573.2 548.4 448.2
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15 581.3 555.1 452.1
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18 592.4 565.3 457.9
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23, 610.9 584.8 468.7
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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

IBMANWANVU AU HOUVDIEIIAZA 18 Permanganate (with sodium oxalate)

4 sodium oxalate (0ULFaT 105-110 °C 11121 2 $2T09) 0.3 ¢ ludfinines 600 ml
Lﬁuﬁymé’u 240 ml iae conc.sulfuric 12.5 ml (‘H?’e) 1 M sulfuric 250 ml) 'ﬁyﬂﬁ'sgmmz
AUIU oxalate LAY NA

Tmsaiy 0.06 MKMAO, WEowia stirrer 1oz ¥aN1Z01 5560 °C

Tnmsavunsenunadsuwilszunm 30 31

AUIUINANNIS

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

a d 1a
A5 1zHiUSa Hydrogen peroxide

Interference: organic matter

111 3 ml Y04 30% wt. Hydrogen peroxide M1 1duiaiadsunas 250 ml uazlsuilsuasg
thalawt 25m1 14 flask n021@191108%200 ml AR H,S0, (1:5) 20 ml

Tnmsam 0.06 M KMnO, auiiludasy

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

- 130.025 N K,Cr,0, 10 ml 418% 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 v o <]
- lnimsany 0.025 N Na,$,0, v ladimaesaen neariudls 2 mi vziiudindu

Y
- nmsaseaudii@ume
AN

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

ml of Na,S,0, for standardization

d
In51zriUSanas Hydrogen peroxide

o w 1

- heaed1ald flask vu9 250 ml

@ntiinauanla 50 ml 9Indw@Ay H,S0, (1:4) 10 ml 1ag 1% KI 15 ml auaag
wou Tudlon Tuauen 2 viea
- lnmsafi 0.025 N Sodium Thiosulfate 9131 a¥19017

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

Y

- shduazimuan
A2
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

maagneussuuranitiilszi | -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 '
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E4
%

WS | asadi RGN $ovaz AmIuaiauaug fovay
(N5Y) Ao W BRI dou NS BRI
anaznou | anaznou | 3109 | apaznou | anaznou d
wn/a) | wnsa) (%) (%) (%) (%)
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 i 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
3 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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E4
%

WS | asadi GREARE) $ovaz Amauaiauaug fovay
(N5Y) Ao W BRI dou NS BRI
anaznou | anaznou | 3109 | apaznou | anaznou d
wn/a) | wnsa) (%) (%) (%) (%)
13 1 156,000.00 | 136,000.00 | 14.29 69.40 83.00 19.60
2 160,000.00 | 140,000.00 | 11.76 69.40 83.00 19.60
3 160,000.00 | 136,000.00 14.29 69.40 82.90 19.45
20 1 156,000.00 | 140,000.00 11.76 69.40 82.90 19.45
2 160,000.00 | 144,000.00 9.24 69.40 82.80 19.31
3 160,000.00 | 140,000.00 11.76 69.40 83.00 19.60
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A 9 o w A = Yy A 2’ ! o 9 Y o
ATNN 9.2 3EJfJa$ﬂ13‘]JT]Jﬂ°])'TfJﬂ!Lﬁ$ﬂ’J"Im‘IJ3Jﬁ °lumnmmwamﬂmﬂeumamﬁﬁu 14 N3y

Aifitowann
fior | s RGN fovaz Amauaiauaug $ovay
. - mshva dou NS msttia
anaznoy | anaznou | 3109 | apasnou | 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 | 125,025.00 155 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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Fl

o | afd RGN fovaz Amauaiauaug $ovay
. - mshva dou NS msttia
anaznoy | anaznou | 3109 | apasnou | 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 | 136275.00 |  7.63 69.40 62.20 -10.37
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A13199 9.3 Sesazmitiad Toauazd 1inna1MaInnALNOUAIININALNDUTLVUNAA

Y v
ilszihndsunanieg

Fl

Sina | adad GREARE fovaz Ansuaiauaug $ovay
(N5Y) dou - BRI dou NS RERIRNIEE
anaznoy | anaznou | 3109 | apaznou | anaznou a
wasa) | wnsa) (%) (%) (%) (%)
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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Y v
ilszihnlsunanieg (@o)

Fl

Sina | adad A Lo fovaz Amsaiauaue $ovay
(N5Y) dou - BRI dou NS RERIRNIEE
anaznoy | anaznou | 3109 | apaznou | anaznou a
wasa) | wnsa) (%) (%) (%) (%)
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 9 o w A = Y A gl 1 o 9
AT NN 3.4 3’6EJEWﬂﬁ‘]JTUWIfI?JﬂLLﬁZﬂ’NMGUNﬁ 1uu1ﬂ1ﬂﬁ1ﬁaﬂﬁﬂ@]%ﬂﬂu#ﬂﬂﬂWﬂWZﬂ’ﬂu

a oy [ ti'd ]
seuuwnaniinlsedn 140 nSunNewa199

Fl

o | afd AR fovaz Ansuaiauaug fovay
. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a
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 22N, 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
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Fl

o | afd AR fovaz Ansuaiauaug fovay
. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a
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) fovaz Amauaiauaug $ovay
(NFN) dou - msa Aou WS msa
anaznoy | anaznou | 3108 | anazneu | anaznou a
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) fovaz Amauaiauaug fovay
. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a
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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o | afd GREARE fovaz Amauadiauaug fovay
. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a
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 2941 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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Usumaiee
Ui | sl 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
SIERTRLN 51103 FAS #1149 lnmsa (ua.) A% oA (Wn./a.)
(ﬂ%lll) ﬂ%ﬂ:\iﬁ 1 ﬂf}g’l\?ﬁ 2 ﬂg{iﬁ 3 mﬁ'ﬂ ﬂ%ﬂ'ﬁ 1 ﬂg{iﬁ 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 fovaz A aiauaue fovay
. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a
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 | 16.22 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
7 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
uoailan 80 5w ﬁﬁmwhqq (919)

fior | s A Lo fovaz A aiauaue fovay

. - mshva Aou WS msthva
anaznoy | anaznou | 3109 | anazneu | anaznou a

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 15851 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 2.91
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 90.10 337
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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A1519% .10 Sesazmsthad loauaz d ﬁaﬂWll]‘laiﬂﬁlfﬂulfﬂﬂiﬂﬂﬂll“lfﬂcluu"lﬂWﬂﬁWﬂN'IUﬂ'lﬁ

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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A 9 o w A = = v A o o oy VoA
A1519% .10 Sesazmsthad loauaz d ﬁaﬂWll]‘laiﬂﬁlfﬂulfﬂﬂiﬂﬂﬂll“lfﬂcluu"lﬂWﬂﬁWﬂN'IUﬂ'lﬁ

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

3 114,525.60 | 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 | 24.27 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 | 7728820 | 34.48 87.80 96.20 9.57
117,966.20 | 83,389.90 | 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 | 8135600 | 31.03 87.80 98.40 12.07
117,966.20 79,322.10 32.76 87.80 98.40 12.07




179

~ 9 o v A = s v A o 4 Y 9 !
AT NN .12 ﬁf’]ﬂﬁ%ﬂﬁ‘ﬂTﬂﬂ%’T’ﬂﬂLmZﬁ waqmu"laiﬂmmﬂaiaaﬂllcmmmmmumm 6lu

9 v 9
ﬁTﬂ"Iﬂ?ﬂﬁNWHﬂﬁ@]ﬂﬂ%ﬂ@uﬁ}’Jﬂﬂ"lﬂﬁgﬂﬂuﬁgﬂﬂwaﬁﬁTﬂﬁgﬂ"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.) n./a.) (1n./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| 102,85920 | 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 8620 99.20 15.04
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ATNN .13 ﬁﬂﬂﬁgﬂ'lﬁ‘]_l'l‘ﬂﬂ“]ﬂﬂﬂllﬁgﬁ 1’1a\u@']illlﬂiﬂﬁ!ﬁ]ulﬂ@ﬁﬂ@ﬂulglfﬂngU']ﬂ']ﬂﬁ']ﬂW']Uﬂﬁlﬁ

Y a g' A= '
ﬂﬂﬂ%ﬂ@uﬂjﬂﬂ"lﬂﬁgﬂ’f)u§$UUNaﬁuTﬂﬁgﬂWﬂWL@%@]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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Y a g' A= ' '
ﬂﬂﬂ%ﬂ@uﬂjﬂﬂ"lﬂﬁgﬂ’f)u§$UUNaﬁuTﬂﬁgﬂWﬂWL@%@]Nﬂ (910)

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$ﬂ15‘]JT]JWD’IE]ﬂLLa$ﬁ wmmn”laTmmunJmaaﬁlwmmmmumm 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 SETO7:33 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




183

~ 9 o v A = =l v A o 4 Y 9 !
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9 v
MMNAAHIUMIANAZNOUAIBY UV

A | a3 A o $ovay Amvaiauaue $osazms
it dou wgy | M3t | Ggy s 1iniad
H,0, pondadi | sondiadu | 3108 | gendiadu | sondiad (%)
(n/a.) (un./a.) (un./a.) (%) (%) (%)
25 85,423.80 | 7525430 | 1591 96.30 98.90 2.70
93,559.40 75,254.30 15.91 96.30 98.90 2.70
89,491.60 | 74,237.35 | 17.05 96.30 98.60 2.39
50 85,423.80 75,254.30 15.91 96.30 99.40 3.22
93,559.40 | 77,8820 | 13.64 96.30 99.30 3.12
89,491.60 73,220.40 18.18 96.30 99.40 3.22
100 85,423.80 75,254.30 15.91 96.30 99.70 3.53
93,559.40 | 7728820 | 13.64 96.30 99.70 3.53
89,491.60 78,305.15 12.50 96.30 99.70 3.53
150 85,423.80 | 69.152.60 | 22.73 96.30 99.80 3.63
93,559.40 73,220.40 18.18 96.30 99.80 3.63
89,491.60 | 71,186.50 | 20.45 96.30 99.80 3.63
200 8542380 | 71,186.50 | 20.45 96.30 99.80 3.63
93,559.40 69,152.60 2R 96.30 99.80 3.63
89,491.60 | 72,203.45 | 19.32 96.30 99.80 3.63
250 85,423.80 72,203.45 19.32 96.30 99.80 3.63
93,559.40 | 71,186.50 | 20.45 96.30 99.90 3.74
89,491.60 73,220.40 18.18 96.30 99.80 3.63
300 85,423.80 71,186.50 20.45 96.30 99.80 3.63
93,559.40 | 68,135.65 | 23.86 96.30 99.90 3.74
89,491.60 67,118.70 25.00 96.30 99.80 3.63
325 85,423.80 | 66,101.75 | 26.14 96.30 99.90 3.74
93,559.40 68,135.65 23.86 96.30 99.90 3.74
89,491.60 | 69,152.60 | 22.73 96.30 99.90 3.74
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fior | asadi M 1of fovay Amuadiauaud $ovay
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 =58 . 24 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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F2

fior | afadi M 1of fouay Amuadiauaud $ouay
Aou g msthva dou NS mivha
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 T b 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




187

~ 9 o v A = =l v A o 4 Y 9 !
ATNN LIS saﬂazmﬁmmﬂﬂmmm wmmu"laiﬂmmﬂaiaaﬂllcmmmmmumm Gl‘L!

3‘ LA Y k) 4
mmnamumMsanaznauala1asauadilan

4

A | ased GREARE $ovay Amuadiauaud $ouaz
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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| 130,904:40 | 115,037.20 | 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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fiow | afa GREARE) fovay Amaiiauaue fovay
dou W M3ia dou W Mm3ia
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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fior | asadi RGN $ovay Amvaiauaue $ouay
dou N msttia dou s msttia
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 | 28.36 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 | 9951222 | 23.88 59.40 92.20 55.48
134,634.18 | 9951222 | 23.88 59.20 92.20 55.48
130,731.74 | 99,512.22 | 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

%COD removal

Duncan®
Subset for alpha = .05
alum dosage (g) N 1 2, 3 4 5
0 3 4.2000
4 8 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 oY
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

9%COD 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.
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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 il 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 o ] 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

%COD 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 ~ 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 15.7900
30
50
100

200
150 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.

19.2967
22.8067
28.0700
38.6000
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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 2.1800
30
50
100

150
200 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.

2.8700
3.4067
9.1800
11.2800
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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

9%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.

WWWwWwwWwwWwwWwwwww

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 & 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 B 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.

WWWwWwWwwWwwwwww

a. Uses Harmonic Mean Sample Size = 3.000.



205

\ Y o w A = dd’ Yy Y d ¢

‘VIﬂﬁi’]‘1Jﬂ'J1N!W]ﬂﬂ1Q‘Ili’)Qii?)fJﬁgfni‘iﬂ‘]Jﬂ“‘lfi’é)ﬂ!!a3a"ﬂﬂ31“!61131‘01!"!816!5!%1!!1]9569ﬂ“l"‘lfﬂ‘ﬂ
d' Y a %’ I J
HNITaN ma‘l‘vmnﬂznaumnszuuwaﬂmﬂsxﬂuﬂﬂﬂuanguauﬂ

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 il 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

W W W wwwww

Oneway

ANOVA

% color removal

Sum of
Squares df Mean Square [ 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 .350 118 .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 E 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

%COD removal

Duncan®

Subset for alpha = .05
3

conc.H202 pH N s 2 4 3 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

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 bt 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

W W wWwwWwwwww

Oneway

ANOVA

%color removal

Sum of
Squares df Mean Square B 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 gl 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

W W wWwwwwwwwww

Oneway

ANOVA

Yocolor removal

Sum of
Squares df Mean Square = 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

WWWwWwwWwWwwwWwwww

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 g 24.8733 24.8733
75 3 25.3733 25.3733
25 3 26.8667
100 g 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
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() 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 93755 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 4.14 | 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 96.10 207 | 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
54 275.22° | 101,694.92 97.90 0 65,084.75 97.60
60 252.46-| 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 lemihiminada = 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 4.14 | 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 lemihiminada = 169,411.20 un./a.
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wlossa wossa %10 wlossa wossa a
Faln Faln (%) Favln Fala (%)
wun./a.) un./a.) (un./qa.) (wn./a.)
0.010 1 | 113,892.80 | 97,622.40 | 17.24 96.20 96.70 0.52
2| 122,028.00 | 105,757.60 | 10.34 96.20 96.80 0.62
3| 117,960.40 | 101,690.00 | 13.79 96.20 96.60 0.42
0.025 1 | 113,892.80 | 7728440 | 34.48 96.20 97.10 0.94
2| 122,028.00 | 77,284.40 | 34.48 96.20 97.10 0.94
3 117,960.40 77,284.40 34.48 96.20 97.10 0.94
0050 | 1 | 113,80280 | 77.284.40 | 34.48 96.20 95.70 -0.52
2 122,028.00 77,284.40 34.48 96.20 95.80 -0.42
3 117,960.40 77,284.40 34.48 96.20 95.70 -0.52
0075 | 1 | 113,802.80 | 7321680 | 37.93 96.20 94.70 -1.56
2| 122,028.00 | 73,216.80 | 37.93 96.20 94.70 -1.56
3| 117,960.40 | 73,216.80 | 37.93 96.20 94.70 -1.56
0.100 1 | 113,892.80 | 7557620 | 35.93 96.20 94.60 -1.66
2| 122,028.00-| - 7557620 | 35.93 96.20 94.50 -1.77
3 [.117,960.40 | 7557620 | = 3593 96.20 94.40 -1.87
0.250 1| 113,892.80 | 73,533.60 | 37.66 96.20 90.70 -5.72
2 122,028.00 73,533.60 37.66 96.20 90.70 -5.72
3 117,960.40 73,533.60 37.66 96.20 90.60 -5.82
0500 | 1 | 113.892.80 | 81,704.00 | 30.74 96.20 88.20 -8.32
2 122,028.00 81,704.00 30.74 96.20 88.30 -8.21
3 117,960.40 81,704.00 30.74 96.20 88.30 -8.21




217

v k4 o w A =) A v A d J
‘Vlﬂﬁi’)‘ljﬂ'JHJLWIﬂﬂ1\‘1511?)\‘13@)ﬂﬁ%fﬂi‘UTUﬂ%Tﬂﬂ!!ﬁ%ﬁ‘ﬁﬁﬁ!ﬂuﬂﬂiﬂi!ﬂH!ﬂi’)iﬂﬁ]ﬂ“l“liﬂﬂ31u

Y v do o b4 Ay v v
fUNUH 200 ﬂ./ﬁ.!!ﬁg!‘V‘I@ﬁiﬂ"ﬁﬁ!‘i/‘lﬂaluu1ﬂ1ﬂﬁ1‘ﬂw1uﬂ"liﬂﬂﬂgﬂi’)uﬂﬁﬂﬂ"ﬁﬁﬁl

Oneway
ANOVA

% COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 1283.977 6 213.996 125.854 .000
Within Groups 23.805 14 1.700
Total 1307.782 20

Post Hoc Tests

Homogeneous Subsets

% COD removal

Duncan®

Subset for alpha = .05
FeSO4 N 1 2 & 4
.010 3 13.7900
.500 3 30.7400
.025 3 34.4800
.050 3 34.4800
.100 3 35.9300 35.9300
.250 3 37.6600
.075 3 37.9300
Sig. 1.000 1.000 =21 .095
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 = Sig.

Between Groups 209.548 6 34.925 | 7703.979 .000
Within Groups .063 14 .005
Total 209.612 20

Post Hoc Tests
Homogeneous Subsets

% color removal

Duncan’

Subset for alpha = .05

FeSO4 N 1 2 3 4 5 6 7
.500 -8.2467
.250

.100
.075
.050
.010

.025 .9400
Sig. 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.

-5.7533
-1.7667
-1.5600
-.4867
.5200

W W wwwww
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(A31) nOUIAY waudy | MR | daqdy wduay | MITia
wlossa wossa %10 wlossa wossa a
Faln Faln (%) Favln Fala (%)
wun./a.) un./a.) (un./qa.) (wn./a.)
0.010 1 65,081.60 | 58,980.20 7.94 98.90 98.60 -0.30
2 | 63,047.80 | 58,980.20 7.94 98.90 98.50 -0.40
3| 64,064.70 | 58,980.20 7.94 98.90 98.60 -0.30
0.025 1 | 6508160 | 580980.20 7.94 98.90 97.90 -1.01
2 | 63,047.80 | 59,997.10 6.35 98.90 97.80 -1.11
3 64,064.70 59,488.65 7.14 98.90 97.90 -1.01
0050 | 1 | 6508160 | 5898020 | 7.94 98.90 97.60 131
2 63,047.80 56,946.40 191 1 98.90 97.50 -1.42
3 64,064.70 57,963.30 9.52 98.90 97.60 -1.31
0075 | 1 | 6508160 | 5694640 | 1111 98.90 96.90 2,02
2 | 63,047.80 | 5694640 | 1111 98.90 97.00 -1.92
3| 64,064.70 | 5694640 | 11.11 98.90 97.10 -1.82
0.100 1 65,081.60 | 58,980.20 7.94 98.90 96.10 -2.83
2 | 63,047.80 -| - 61,014.00 476 98.90 96.10 -2.83
3| 64,064.70 | 59,997.10 6.35 98.90 96.20 2.73
0.250 1 | 65081.60 | 6711540 | -4.76 98.90 92.80 -6.17
2 63,047.80 63,047.80 1.59 98.90 92.90 -6.07
3 64,064.70 65,081.60 -1.59 98.90 92.80 -6.17
0500 | 1 | 6508160 | 69,14920 | -7.94 98.90 91.10 -7.89
2 63,047.80 69,149.20 -7.94 98.90 91.10 -7.89
3 64,064.70 69,149.20 -7.94 98.90 91.10 -7.89
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Oneway
ANOVA
% COD removal
Sum of
Squares df Mean Square F Sig.
Between Groups 848.448 6 141.408 62.836 .000
Within Groups 31.506 14 2.250
Total 879.954 20

Post Hoc Tests

Homogeneous Subsets

% COD removal

Duncan®
Subset for alpha = .05
FeSO4 N 1 2 3 4 5
.500 3 -7.9400
.250 3 -1.5867
.100 3 6.3500
.025 3 7.1433 7.1433
.010 3 7.9400 7.9400
.050 3 9.5233 9.5233
.075 3 11.1100
Sig. 1.000 1.000 .238 .085 .216
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 145.802 6 24.300 | 6215.665 .000
Within Groups .055 14 .004
Total 145.856 20
Post Hoc Tests
Homogeneous Subsets
% color removal
Duncan®
Subset for alpha = .05
FeSO4 N 1 2 3 4 5 6 7
.500 3 -7.8900
.250 3 -6.1367
.100 3 -2.7967
.075 3 -1.9200
.050 3 -1.3467
.025 3 -1.0433
.010 3 -.3333
Sig. 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.
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(A31) nOUIAY waudy | MR | daqdy wduay | MITia
wlossa wossa %10 wlossa wossa a
Faln Faln (%) Favln Fala (%)
wun./a.) un./a.) (un./qa.) (wn./a.)
0.010 1 67,115.40 | 69,149.20 | -1.49 100.00 100.00 0.00
2 | 69,149.20 | 67,115.40 1.49 100.00 100.00 0.00
3| 68,132.30 | 68,132.30 0.00 100.00 100.00 0.00
0.025 1 | 67,11540 | 68,132.30 0.00 100.00 100.00 0.00
2 | 69,14920 | 68,132.30 0.00 100.00 100.00 0.00
3 68,132.30 68,132.30 0.00 100.00 100.00 0.00
0050 | 1 | 6711540 | 6536320 | 4.06 100.00 100.00 0.00
2 69,149.20 63,320.60 7.06 100.00 100.00 0.00
3 68,132.30 64,341.90 5.56 100.00 100.00 0.00
0075 | 1 | 67.115.40 | 63,047.80 | 7.46 100.00 100.00 0.00
2 | 69;149.20 | 65,081.60 448 100.00 100.00 0.00
3| 68,132.30 | 64,064.70 5.97 100.00 99.90 -0.10
0.100 1 67,115.40 | 65,363.20 4.06 100.00 99.90 -0.10
2 | 69,149.20 -| - 62,299.30 8.56 100.00 99.90 -0.10
3| 68,132.30 | 63.831.25 6.31 100.00 99.90 -0.10
0.250 1 | 67,11540 | 6536320 4.06 100.00 98.70 -1.30
2 69,149.20 63,320.60 7.06 100.00 98.80 -1.20
3 68,132.30 64,341.90 5.56 100.00 98.70 -1.30
0500 | 1 | 67,115.40 | 6332060 | 7.06 100.00 95.90 -4.10
2 69,149.20 64,341.90 5.56 100.00 95.80 -4.20
3 68,132.30 63,831.25 6.31 100.00 96.00 -4.00
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Oneway
ANOVA

% COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 153.008 6 25.501 12.256 .000
Within Groups 29.130 14 2.081
Total 182.138 20

Post Hoc Tests

Homogeneous Subsets

% COD removal

Duncan®

Subset for alpha = .05
FeSO4 N d 2
.010 3 .0000
.025 3 .0000
.050 3 5.5600
.250 3 5.5600
.075 3 5.9700
.100 3 6.3100
.500 3 6.3100
Sig. 1.000 572

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 42.312 6 7.052 | 2961.867 .000
Within Groups .033 14 .002
Total 42.346 20

Post Hoc Tests
Homogeneous Subsets

% color removal

Duncan®

Subset for alpha = .05
FeSO4 N 1 2 3 4
.500 3 -4.1000
.250 3 -1.2667
.100 3 -.1000
.075 3 -.0333 -.0333
.010 3 .0000
.025 3 .0000
.050 3 .0000
Sig. 1.000 1.000 .116 .453

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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wlossa wossa %10 wlossa wossa a
Faln Faln (%) Favln Fala (%)
wun./a.) un./a.) (un./qa.) (wn./a.)
0.010 1 | 117,960.40 | 107,791.40 |  7.83 90.50 92.00 1.66
2 | 115,926.60 | 107,791.40 | 7.83 90.50 92.00 1.66
3| 116,943.50 | 107.791.40 | 7.83 90.50 92.00 1.66
0.025 1 | 117,960.40 | 101,690.00 | 13.04 90.50 92.60 2.32
2 | 115926.60 | 99,656.20 | 14.78 90.50 92.50 221
3 116,943.50 | 100,673.10 13.91 90.50 92.50 2.21
0050 | 1 | 117.96040 | 93,554.80 | 20.00 90.50 91.40 0.99
2 115,926.60 93,554.80 20.00 90.50 91.50 1.10
3 116,943.50 93,554.80 20.00 90.50 91.30 0.88
0075 | 1 | 11796040 | 91,521.00 | 21.74 90.50 89.00 -1.66
2 | 115926.60 | 93,554.80 | 20.00 90.50 89.10 -1.55
3| 116,943.50 | 92,537.90 | 20.87 90.50 89.20 -1.44
0.100 1 | 117,960.40 | 97,622.40 | 16.52 90.50 88.50 221
2 | 115,926.60-| - 93,554.80 | 20.00 90.50 88.50 221
3 [.116,943.50 | 95,588.60 | ~ 18.26 90.50 88.50 221
0.250 1| 117,960.40 | 97,622.40 | 16.52 90.50 83.30 -7.96
2 115,926.60 93,554.80 20.00 90.50 83.30 -7.96
3 116,943.50 95,588.60 18.26 90.50 83.30 -7.96
0500 | 1 | 117.960.40 | 95588.60 | 1826 90.50 77.50 -14.36
2 115,926.60 93,554.80 20.00 90.50 77.50 -14.36
3 116,943.50 94,571.70 19.13 90.50 77.40 -14.48
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Oneway
ANOVA

% COD removal

Sum of

Squares df Mean Square F Sig.
Between Groups 375.743 6 62.624 52.651 .000
Within Groups 16.652 14 1.189
Total 392.395 20

Post Hoc Tests
Homogeneous Subsets

% COD removal

Duncan®

Subset for alpha = .05
FeSO4 N 1 2 3 4
.010 3 7.8300
.025 3 13.9100
.100 3 18.2600
.250 3 18.2600
.500 3 19.1300 19.1300
.050 3 20.0000 20.0000
.075 3 20.8700
Sig. 1.000 1.000 .092 .084
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 667.333 6 111.222 | 23568.77 .000
Within Groups .066 14 .005
Total 667.399 20

Post Hoc Tests
Homogeneous Subsets

% color removal

Duncan®

Subset for alpha = .05

FeSO4 N 1 2 3 4 5 6 7
.500 -14.4000
.250

.100
.075
.050
.010

.025 2.2467
Sig. 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.

-7.9600
-2.2100
-1.5500
.9900
1.6600
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