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'" d OJ 0

'l'il'jl1J!\ilfJ'j fIlf)lM'W~'IJ'W\iIlq~
'"

5-91. ~!fJ')f

2. fJillMfJiJ

< 40 eJ~ft1!9!m9ivff
, <u

3. BOO
< 100 iJ(jftflflJ/ft\9J'j

4. COD

< 1,000 iJ(jftflflJ/ft\9J'j

5. SS

< 150 iJ(jftflflJ/ft\9J'j

6. VSS

< 25 iJ(jftflflJ/ft\9J'j

7. ml'l'j~mV~lV (VFA)

'JJ 'j) 'j) 'j) 'j)

fl11 ~\91~ U1JtJ l~ iru 1'Ufl11 i.ijUfl i' '1iJ VilllPi'l ~ UtJ ltJ l~ irU1J 1 Hl'U fl1 ~1I l'U fl11 VtJU{1'rIlU~ iJ tJ'1

9J' '1l ~ 0 0 G) 3l ~ G] 3l.<::! , .d.1.<:::i.d. ~ .d. Q.J Q.I\91'UfltJ'UUrll'iJ'1'U l1J TVl1 !VI!'iJtJ'iJl'1 !Vi1Jfl19f !tJ~fl'1 'Vl\91r1tJ~fl11 ~~'U1 ~1I11'VltJ\911l111m1~1I 1 1'1'1flm1•

~'U 'Vl~6filVi d '1 UrI~Vi lfl11 ~~m)\911li'1JJ111 ~ 1I11'Vlfl {1'11~'U 'Vl~6 Vi~tJ~~1Jfilq} 1tJ~ 1~Ufl11 ~~1J.

,; ,
.c:! ~.<::::). 9J

1. 'tJl~~\911U1J~'lfm11J\91'U
,;

~1J'U'tJl~tJl~fliitJ'tJ'U1~ 1 il\911 ij scale lItJm~~1J1J~1J1\9111J~'tJl~lPi'lU'iJflUl'1 UrI~ seal Ylll•

1Pi'1U~ltJ~~ihiJu1J 1~1'Ufl11 ui'lI{1'mVl\91~ fltJ'U~~1JI9i''UntJ'U ~ 'iJ~tJ lrl'1~tl'1uBfW Ul U{1'~~1'U~u~ 13.
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.~ QJ~O 4 cf QJQJ: d d
'I'I~HH)"~tJl'Ut}n'J fl1'U lVW'I'I1f1l'.i11m 1~'H'Hl'.i ~U~l1ft 1f1f1V1fI'Ul (HR T) '1'11'HlJ1~ff:U'l'li!~HI1flf111

d-=s ~ ~ 0 QJ d tIJ 31.d ~ cf'I'I~fttJ"'I'I:u1l1~ff'l'l1i fIlVlf111 f11'iJ~'tItJ"U'tl"U'tl1'Uftt.JU1~1'HU (VSS) 1~lJ1f1'1'1ff~Uft~11f111~'H.
..• 1 .:::It..c:!I. !J).q d. 0'u1~ff'l'l1imVlf111ff11"m~tJ'UmU1~1'H U(VFA) .

•• <V ~

1.2 f111!~'U1~1111fHff1Nm~
. " .

l~tJ f1fhViW'IH1:U~'UUft~1~U~11ft10fl-nf1'l11'¥i1'HlJ1~ff:U'iJ1f1f111'I'I~fttJ" I ~1~11 ftCiiff
" .

(;ltJ 1.I) 'I.hlJ1i;;i'Uf1111~m~1111't1tJ,,{j'''ff~Hm~, ~1tJ{hnhtffu'¥i~tJ'U1;11ri{j'''ff~1''m~ 'iJ~i;;.•" ..
~1tJri1"u 11ffU'iJ1"'¥iIliuf11111f 11111~U'U15'f1'I,lW ~ ff1J1r~iW} U~1't11f111'I'I~fftlll111 ~ff'l'li .f11VIf111

fh~~'tItI"u~"U'tl1'UfttlU1~1'HU (VSS) lm~1I1~ff'l'limVlf111ff!1"m~i)'U'V1'1fl1~1'HU (VA).

i .1 •••• <V ~ i~ i" • ~'Uf111'1'1~fftl1Ju1~ff'l'l1imVl'tltl"t'I"ff11"m~'iJ~ ')f1~U~11ft1 'Uf1111~'U1~1J1JtlUH'UtlU
"

lvh 011n U~11ft10 fI-nflU 1 (HR T) u~ 11~'U1~l1mitJ 'iJ'U111~ff'l'li mVl f111fh~~'tItJ" u~" U'tl1'Uemu

1~1'HU(VSS) f1"~lflm~u~mn 5 1'U.

'Hi!"'iJ1f1~1I1~ff'l'li.f11V1f11Hh~~'tItI"U~"U'tl1'U fttlU1~1'HU (VSS) f1"~U~1 ~,,'ti1f111
" " .

ft~1~U~11ft10fl-nflU1 (HRT) ft"'iJ1m~U~l1ft10fl-nflU1'¥i1~'iJ1f1f111'1'1~fttl"I~ 1~1IftCiiff, 1~'U

.. I ~.q 0 cv d d 9J e!l ~ cv Q.In1J1J'iJ'Uu nff'l'l1i.f11V1f111f11'iJ~'tItJ"U'tI"U'tI1'Ufttlun1'H U (VSS) 1'1"'1'1Uft1'iJ"1V11J1~U~l1ft1f1f1V1fI
'J/" 'jJ I I

'1.11(HRT) ~'U'iJ1m~U~11ft10fl-nflU1'¥i1~'iJ1f1f111'1'1~fttl"I~ 1~11ftCiiff l'wtlll1'1u1Jl'¥ium-lft'tltl"
"

1~U~l1ft1Ofl-nflU 1 (HR T) ~tl1I1~ ff'l'l i.f11VIf111th~~'tItI"U~"U'tl1'U fttlU1~1'HU l1ft~1I1~ff'l'li.f11V1
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100

75 

50 

25 -

o I

• i1~tJBmVl1

o i1~tJBmVl2

0.25 0.5 0.75 1.25 1.5 1.75 2

2) 'Ut)-.:J!!.u-.:J!!'U1'l-Hlt)rJ (suspended solids, SS)

1I~ 111W 'iJtJ 'I!! ~ 'I11'IJ1'W~ tJ (J~ tJ tJ fl 111O'DJl vi'! 'iJlfl tl '111~ n~ (Jl! ~'W ~ 1~ 1iJ!\91tJ {tJ ~1'1'Md 'I~ 'iJ~

1 9.J ~ I 0 l'1 9.J , .:::!" I ~ ~ ~ 111' ~ 'JJ od" I~ d111:1'1'1'1'Mm'W11~~DDmmHI'Vll'11'W !l'ItJ(Jl'1111J~~1:1''Vl1ii)1~'M~tJ !11, !'WtJ'I'iJlflm1l1J~mW'iJtJ'III'IJ'I
'j) 'j) 'j)

11'IJ1'W~tJ(JtJtJflmO'mhYl'lmfl 111:1'1'I'Il1\91~fltJ'W~1111911O''W1~1~~ir ml11 M\91~fltJ'WJJ'Wl'Mir fl!m,
• 'j) 'j)

fI1111'M'W11111ml1, ~'1 'M~l'ItJtJflm 1~~1(J, 'M~ tJm~D1'W fl1~ !Wfl\91~fltJ'WII'lJ1'W ~tJ(J'iJlmhYl'l'iJll'1q

lI~~iY'VlTIm~ m 'iJJJmm \91m 'iJlflfl1~ !nl'l f)lC}j':Jhm~ 1 'WlI~mwmfl yb1 M!nl'lfl1~~'1m~'iJl(J'lJtJ'Iq q

\91~fltJ'W'iJil'W'Vl~6, 'M~tJ1~DDm'iJ 1~1D1:1'WWIJ 1I~~!nl'lfl1~~JJm~~'W'Vl~6!.ulri~~DDmfl!n'W 111
q <u

o , 3J 0 od d ,cl : 9.J(shock load) 'Vl1 'Mfl1~'Vll'11'W 'lJtJ'I~~DD'lJll'1! 1:1't1(J~m~~lI'Vl 31. fIl'IJ tJ'I 11'IJ'I!! 'IJ1'W~ tJ(J'iJtJ'I'Wl!'lJl
<u
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;;:)~ 10000
~

;:!:(""
8000r

"'"
'7 ~6000

"\1~

---
r;;:'7

;;:;!4000~ '-"r a 2000r- ;;:;! 0q"..
-;;::J

- (I~lliimtl11

-.- (I'Il.lBmtl12

5 7 9 1I 13 15 17 19 21

. '" .
.et 'cl o4li/

m1HYI 26. fll'Ut)"U'U"U'U1"'H1t)[J'UtH'J.llY1I'U1Ull~t)8fHnfl1~1J1J
v v

o-3l.liimrn ss 'Ihl,r, (i1aan1ttAOih'11)ss .•hoon (Uaan1ttAOafl1)
,

I.
I ,.,;.. '111-3 fIl11tatl'111-3tn!natl

o':nJiin~tll~ 1

455-8,740
4,480110-3,620494.05

O'lllBn~f.n~ 2

455-8,740
4,479.1086.67-2,250377.41

Organic Loading Rate

(g COD/g VSS-day)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

'Ihdi"i.t1l'ft1unl1fh9V1 ss (%)

Q-3tliimtll~ I

o-3tliimrn~ 2

66.49

65.69

74.95

76.70

89.58

89.52

92.08

93.90

85.57

89.13

94.44

96.16

89.74

96.50

92.08

94.80

85.62

87.80
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"" QJ ••

D - 'lJ'H1W'U~'lJ'I11HHJf)'UM!'lJ~YI:::f)~U







100

80
60 

40

20

o

<0.5 0.5-0.71 0.71-1.0 >1.0

60

50
40
30
20

10

o

<0.5 0.5-0.71 0.71-1.0 >1.0

'lJUl~':i1i1~(1J1J.)'U
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100

80

60 

40

20

o

Sieve Analysis

o ti~tlumu1~ I

• ti~tlDmUl~ 2

<0.5 0.5-0.71 0.71-1.0 >1.0

• ¥

_I.et _~.et ,.."" " .., _I'· ••••"'.., 'i'~uTl 35. fIl·nU'.irJ1JITlrJ1J'.i~'I111.:Ji:JVltT1'Uu.JVI~~fltnH'UfI.:JU{)mmTl.:Jtn).:JIVlrJsieve analysis.

~Tn~~ 29 1H'1:::'i)lnfll'j't1'i)1'jW1w·n.!fIiimh1'U'jtl~ 35 'i)~IM'U':hcrmjw:::fIl'jm~'i)lU911'1HN....
l~fI~:::ntJ'U'i)lnti~tlamfJl~ 1 U~:::2 J'Uiiri1u~n~l~ti'U, lf1uvnj':h1'Uti.:JtlafWUl~ 1 ~:::f)tJ'U~U

d, ..:::..e.. ~ do ~ deS, .a .c::S fld tI

'IJ'U1f1I~nn11 0.5 JJ~m11~'j 'U'U mhmW\!nlqflfH 90.04%, ff1'U'IJ'UlfltJ'U") 'i):::JJltlml"lf'U~

~flff1'UI~U.:JI~mj'tJU u~:::1'Uti.:Jtlafi1Ul~ 2 u'U'U1f1mnf)':h 1.0 ii~~I11~'j mn~qfl, U~:::'jtJ.:J~.:Jm

fitJ 'IJ'Ulfll~nf)':h 0.5 ii~~I1J~'j ff1'U'U'U1f1~'U")ultltJ{lcg'U~~flff1'Ui1.imm:rn, Ufffl.:J1'11'IM'U11
I 71 , ,

l~fI~:::f)tJ'U1'Uti.:Jtlafi1Ul-n 1 ir'UUf)l'j m~'i)lU911,j'tJun111'Uti.:Jtlafi1Ul-n 2 l'i!tJ.:Jm'i)lnf)l'jI~JJ

VW~l1JtJ{1'Uti.:JtlamUl~ 2 fl11'11'1'Uti.:Jtlafi1Ul~2 ultltJ{lcg'U~~flff1'Ul~fI~~ntJ'U~U'IJ'U1f11m1i

mnn111'Uti.:Jtlafi1fJl~ 1.

, "6} QJ d' ~ 4G3) fllfl1 nu'il1'U fIl'.i \U.1~1'lJfI.:Jl).JVI~~flfI'Ul1f,1'UTI'.irJ.
ri 1f111JJ1~11'Uf)1'j 'i)11911'IJtJ~1~fI~ ~ntJ'U~~'UVlj 6Ufl1111ihfl' tylll'U mh.:J~~'i)~1JtJno.:J

1'11111ff11Jl'j (I1'Uf)1'j~ n~ :::ntJ'UU~~ ff ~f.I~t).:JtI'j:::iYVliim .•.•U~~f111JJff1JJU (11'Unu f 1Ji1l'j ~

mnJnff1'j 6'UVlj 6'IJtJ~'j:::1J1J1h,jfl,f)l'j VlflfftJ1Jfl11111~11'Uf)l'j 'i)11911fl1 Ml flUf)1'j 1hl~fI~~ ntJ'U

.r:::. t:::J. tI • cv 6] :' d I Q.O 'J/ d d~~'UVI'.iU'IJ'Ulfl~11111i1f1~l.:J")'i)1Jn~lf)l'j ~n~:::ntJ'UI'U'U1V1'.i:::U:::VlHIVIln'U, m~~ntJ'U111'111111'.i1

1'Uf)l'j'i)JJ911\!.:JUfffl.:J1l'.i:::1J1JfmnffJJ~~i~~ fl11'11'utl1JJ1W~~ntJ'U'I1iJfltJtJn'i)lm:::1J1J,j'tJu,f.I~
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" ."
fI11 '1'1~Hl't)~fl111J!~1i'U f1l1 ~lJ~ 1'\1't)~ti1~~:: fI't)'Ui 'Uti~lI fifi1 tll '11~ff't)~t{j't)ff'U~~fI 11 'I'I~~'t)~~ ~

uff~~i'U~111~~ 30 u~~nl~ 36.
'U

~ , '"'6\ cv Q .q qGVll';iH'YI30. fIlfl1unn t'Um';i1llJVl1'\1a,m.JYlVI~fla'U1)i,1'U'YI';ifJ.
'IIul~tii~VI~fltlU rilfl1uuh1ufI1'H)JJ~1 (tJJVI~ritli'11JJ'I)

(ih,'atJJVI~) ti''It1ijMfn~ I ti''It1ijMfn~ 2

> 1.0

0.71-1.0

0.5-0.71

60.0

46.96

30.86

51.43

41.54

29.67

--.
;::i

80
Of>

---;::i'-'~~
60

;:l
(;'froc- 40c::
;:J:"'""'" r>

"\1!::
20;:l e-r>co:c- O!-co:

o ii'nl~m£Jl~ 1

• t1'11J~fW£Jl~2

0.5-0.71 0.71-1.0

d
'II'Ulf1UJf1~~flV'U (:JJ:JJ.)

>1.0

'I I 31.

f1111~'¥i 30 u~qll'¥i 36 ~~n1'U'~':hti1~~::fI't)'U~i'i'U'I'I16'¥i'V'l1Ji'Uti~lIfifi1t1l'l1~ff't)~'¥iij

'\I'Ul~hfqjf1';h~~ijri lfl11lJth lu f1l1~lJ~1~ ~f1':hti1~~~fI't)'U~ij'U'Ul~t~fI, 1~tl1'Uti~lIfifi1 tIl~ 1

d dd ~ <Q. ~ ...t:.\ .<:::!, ~ d , d G)tlJ~~::f1't)'U'I'IlJ'U'Ul~ 1 lJ~mlJ~1, o.71-1.0 lJ~~tlJf11 u~~ 0.5-0.71 lJ~mlJm ~:::;lJfllfl11lJt11 t'U

f1l1~lJ~1tfiln1J 60.00, 46.96 u~:: 30.86 tlJ~1~'t)i11lJ~ ~llJih~1J, ff1'U1'Uti~lIfifi1t1l~ 2 !i1~

~::flm..!~ij'U'Ul~ 1 iJ~i'itlJm, 0.71-1.0 iJ~i'i!lJf11 u~:: 0.5-0.71 iJ~i'iU.J~1 ~::ijrilmllJt~11'Ufl11

1)lJ~1tfiln1J 51.43, 41.54 U~:::;29.67 .!lJ~1~iJi11lJ~ ~l:j,nh~1J, ~~ftlfl111Jt~1 h'!f)l11)lJ~1'U't)~
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~~ ~ I ~I

- i)~nJi}MVl~1- -- ti'nJi}n7rJl~ 2I .~ o I

I
I

0.25 0.5 0.75 I 1.25 1.5 1.75 2

(g COD/g VSS-day)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

o'nJQmfJ1~ 1 o.:JuQmfJ1~ 2

0.652

0.689

0.978

1.137

0.949

1.252

1.075

1.155

1.225

1.332

1.178

1.426

1.931

1.982

2.512

2.715

1.313

1.461
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3

2

o

- O.nJnmlll~I
-- tl'nJBmlll~ 2

0.25 0.5 0.75 1.25 1.5 1.75 2

Q.I <v ~ d cf

tJ\91nmf1l':i::: 'lJ'j !tJflffl! tJ'U'VI!tI

(flflJC)fi tJ~~tJflflJ1Wmt)ff~tJ1'U)

.
U"" U'" "" " •• ""'i VI 38. 'i1l10UUVI'U fUtnCJI'lf1i11ft.'"

, 'J/ I I' 'J/ I

liU'U1 i 14'lJI'VhJ';'Ulj'mJ"l tjjtJn~lJ~\91! lf1J f11!:::1JH tJ flffl!V'Uvi~ 6,;'U i ~Of1~m If 1Jf1l':i:::ffl!." .
6'UVl16 0.25-1.50 flflJC)fitJ~~tJflflJ1Wffmff~tJ1'U, ~\91!lfll!~~\91nlC)f'il:::titJO"l I'WlJ';'U U~:::f1

~\91!lf1Jf11!:::'lJ'j!tJflffl!V'UVl16 1.50-2.00 flflJC)fi t)~~tJflf lJ1mffmff~tJ1'U, ~\91!lfll':i ~il\91fi'lC)f

~ J, d ~ A ~ ~ ~.::t cid 9J ~ .c:t.c:t d
'iI:::t'WlJ'I/'UtJOH! 1~1! 1 CJf':)I'Ut)':)1J1'i11flfll!I'WlJ'l.h lJ1tu ffl':itJ'U VI! tlVlt'l/l!:::1J1JlJ1f1'1/'U, U1JflVII! tlVI

jI, 'jJ r

ihfll':i VtJOff~ltlffl':iV'UVl16litlj lJ1tu mm! 1J1f1';'U ~.:)U1JfIf111om ftl'W 'iI:::ltI~tI'U ffl! V'UVl1U1tI

~~d o,9J~ ~d ~J.J:IIJ'UfIlCJf'lf1f11'WVll 'I1t1!lJ1tu fIlCJf'lf1f11'WI'WlJ'I/'U!!tJ0"l.
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A-I uu. B - 0.71 UU. C - 0.50 UU.

A-I UU. B - 0.71 UU.
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C - 0.50 UU.




