LONA1T91989

1+ Cenberry, J.B., McCafferry 111, T.F., and C}uﬂie. R.M.y, "Protein

Recovery from Waste Activated Sludge", New Process of

Waste Water Treatment and Recovery, 1975.

2+ Forster, C,F., "Sludge-Waste or Raw Material?", Effluent & Water

Treatment Journal , November. 1873.

3+ Wu, Y.C., Arnold, S.L., an il "Ecological Study of

S ] :xf Sett perty in the Complebely
Mixed SysESH™ “Wster R mm.m. 1984.

2. & vlenaing, ez A ki 19 IRERDU L AUINTEULUDAT L L g
adnanuutl il 4  ‘v¢V_5§,',;\ ind, SnenfwnsuSonnIn
nAiE It s ', 1- 5 _fiz f,fﬁf‘“_1a¢ﬂ7iun1%nﬂ15ﬂ. 2527.

5. UTHMAYIOALTILI0T § : -f'ﬁnoWudﬁaeﬁuﬂfeiﬁﬁ 2530,

o wu &
WWRALI LAY

6+ Sundstrom, D.W., &nd/K :‘** Wostewater Treatment , Premtice
HallplnCo) Eng Nb\loy U»SoAty 1879,

7. Niku, S., end chrader, Doy R S Affgcting  EFfluent

Variah 13ty _ :Process", JWPCF,
vol.53, %
8. Saunders. F.M., apd Dick, R.l., HEffects of Mean-Cell Residence

ﬁ% i) %W@Wﬂé}ﬂﬁ Studse Erfiuents”,

Jw Fn Dol . 53. NOQ*} 1981.

AR

Reuse , g Edition, New Delhi, Tata McGraw-Hill

Disposal

Publishing Company Ltd.. 1878,
1@.Ghcbrial, F.H., "Importance of the Clerification Phese in
Biclogical Process Control", Water Res. (G.B.), 12y 18978.
11.gm§q afasTaling, "NRBDIREfIRBTELMN A L Beuun L Se snenauTuane,
Aneiiwng uiann Tn nMAEImaTTEIRIe  defeinedy



60

4’ £~ g5
?ﬂ?ﬂ@ﬂf&Nﬂ??ﬂﬂ?ﬁﬂy 2526 . g T

i2.Gaudy, A., end Guady, E., Microbiology for Environmental

Scientists and Engineers, McGraw-Hill International

Book Company, 1981.
13+Strom,P.F,, and Jenkins, D.y, "ldentification and Significance

of Filamentous Microorganisms in Activated Sludge",

"JWPCF , 56, No.5, 1984-

3 ¢
?ﬂﬂﬁ@ﬂ?& -

15.57E LNTD9. AT,

AT
2526,

16, Tuntoclavest, .;

Affect ik -Re : ab. 5A'f;§ rmance of Activated

J ; '
Sludge Fi l o e _‘ g . V01055’ NO»B, 1983.
.a':;” i j-:.
17+.Cheo, A.C,, and Ke:natﬁéﬁfﬁ4r..h_', luence of Process Loading

Intensit ~on STudg “ £ i ~and Thickening

i8.Hejzlar, ., ancg:h dab oi1al Fﬁymers in the Agquatic

Envxronmeqp— ,Producblonngy Activated Sludge Microorganisms

o oot b et | Pleebdbed. vor 2o, s0ms.

i9.,Pipes, W.Ofu and Minnigh, HgA.. "chrggiologJ: Was‘gwater

A WA AR 337 24 B3 Qi

review issue), 1982.

20+Eriksson, L., and Hardin, A.M., "Settling Properties of

Activated Sludde Related Lo Flac Structure”, Wat ,Sci.Tech,
val.i6, 1984,
21.Horan, N.J., and Shanmugan, P., "Effects of Starvation and

Nutrient Depletion on the Settling Properties aof



22

23»

24.

25,

Activated Sludge", Water Res, vel.2@, No.5, 1986.

A1 Toedse, "mawan lTiu g iien Tan 14 fo T, Ty W Sy Tn

nMAIWTIneT  Aueinenanand Nﬂ??ﬂﬂ?ﬁﬂlﬂﬁﬂ?ﬂﬂﬁﬂ?. 2522,

aswnuﬁ wmiaigoelnT, "ﬂ11ﬂﬂtaaﬂuaeﬂ17gaaoawauuaa&mnu?ﬂsmuaJQumao
WemnTseemidudeTansedog, ﬂmu1w£ﬂvﬂ7mm1n7 M -
Witingr  eweTnenanand WRnTMInede, 2526.

Sbaffopdy DDAO. Wimpenny, J.w.Tl’ Hughes, D.E. 'Kane"'MCGuire,Ltg

and Rasheed,A.Ci

Treatment Rec clvy Sy L1079

Sridhar, M,K, C.?‘Bl :"S-mm in Wastewster and

Wastewater 1,45, No.7, 1973.

26s.Anderson, R.F., ial Amino Acid in .
Microbial Frabdi A, apo1 1 gaa-7 1;, 6+ 1958.
27.APHA AWWA, and WP ¥ -, . , A‘ bhe Exemination of
: 7 'ﬂhdf tion, Wash:ngton.D C.t
-soeq-t on, American Water Works
ktion Control Federation, 1985.
s S Qbandard‘Me+ﬂ n of Water and Wastewater,
14 ii,i_- : ix¢ean Public Heslth
Assoc1af)on; ; -rksﬂaésociation, and Weter

28,

=11

Pollutlon‘Control Federq&}on, 1975,

e, A 8 AR B RR G s o,

Mefhod in M1crob1q&ggx (Norr:s,J R.,and Ri on,D W.,eds.>,

RLUBDR R e g Elf}ﬁ B v vors,

1971,

Sherrard, J.H., and Schroeder, E.D.y, "Cell Yield and Growth Rate
in Activated Studge”, JWPCF. val.45, Ne.g, i19723.

———————— » "Relationship Between the Observed Cell Yield
Coefficient and Mean Cell Residence Time in the

Completely Mixed Activated Sludge Process", Water Res.



62

vol.6, 1972,
32.:Llovett, D,A., Travers, S.M., and Davey, K+Rsy "Activated Sludge
Treatment of Abattoir Wastewater—|, Influence of Sludge
Age aend Feeding Pattern", Water Res. vol. 18, 1984,
33.Lovett, D.A., Kavanagh, B.V., and Herbert, L.S., "Effect of
‘Sludge Age and Substrate Composition on the Settling

end Dewatering Chars

Water Res. volui7, /y 83.
34.Benedict, A.H.,Mergi Ty M, aé&h. G+S.y "Sludge

T —

— _
- Production, ‘ 31810 ad BOD Loading Effects
for Act jvefe System™s JWBGE. vol.51, No.i2, 1975,

eristics of Activated Sludge",

i ' ionships Between
- Characteristics",

JWPCF.,
36.Bisogni, J.d.,dr., Lawrbreds? B,y » |\ "Relationships Between

Biclagical 1ids  Retenbs ime and Settling

lationships Between

Organic ELoad ing
Activated Sludge Process® Water Re 1.18, No.1, 1984.
38.Palm, J.Cﬂduﬂ,’a.?llﬂﬁk Ma ionship éebween
. OPgl,qajnic Loeding,Didsolved Ox onc iﬁl and Sludge
q ﬁalabﬂ m‘inmulmg* yﬁnﬂﬁﬁj vEld Sludge
q

Pr‘ocess"; \JWPCFb VOI.SZ. Nao. 1@, 1S8@.

one Set.bl& Velocity in the

39.Sezgin, M., "The Role of Filamentous Microorganisms in Activated

Sludge Settling", Prog.Water.Technol., (G.B.) 12, 97, 198@.

4@.,Vu Anh-Tuan, "Brewery Waste Treatment by Torula Yeast and
Recovery of Single Cell Protein"”, M.S5,Thesis, No.ogse,

AIT, 197s.



C RIANIUNRINYINY



AEUIN N.

AITIINARY raw waste characteristics, steady state

At kinetic parameters

ANGINENINGINS
 AMANNTANMINg 1A



65 |

RAW WASTE CHARACTERISTICS
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v

:SLUDGE AGE 3 DAYS
tHRT 2 HOURS

SVI 5V
ml/g cm./min

DATE  CONC.
mg/1

104 .12
1465 b A %
175 0.70
85 1.08
123 6.25

6F 2.10
3. 97
T3
0.07
0. 18
0.52
1.0%
293
4.00
1.40
0.08
3.80
0.56
2.00
1.00
2.70
520
: 0.10
14646 026

16—-JUN

17-JUN

18-JUN

19-JUN O?LO 990

ﬂﬂt@&’lﬂﬂ%‘"ﬂﬂ'ﬂ]‘i e

ressum -ﬂu ﬁut H

R0 gl LA s

R Squared 0.939291
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) -0.48421
5td Err of Coef. 0.20361
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:SLUDGE AGE 4 DAYS
tHRT 2 HOURS

DATE CONC. SVI FA= Y
mg/1 ml/g cm./min
1-JuL N 108 0.06
: 9 193 Q.60
3 _ 181 1.58
4 t 74 0.26
35 1.00
‘ g 44 1.20
2-JUL 1450 LZ7 2.17
= 9 0.04
81 0.54
136 0.18
59 6.60
39 1.93
4-JuUL 0.30
1.43
0.25
0.05
3.65
1.00
1.13
4.75
S—JUt 0.05
&= 0.08
780 960 142 ). 20

1 .G

_____ ﬂumﬂﬂﬂ%’ﬂﬂﬁi_g_

Regre551on Output:

améﬁﬁﬁﬁwfnwm 38

No. of Observations
Degrees of Freedom

"X Coefficient(s) -0.55002
Std Err of Coef. 0.14487

25

-
23
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:SLUDGE AGE 2 DAYS
:HRT 1 HOUR

DATE CONC. SVI y4=1Y
mg/1 ml/g cm./min

1.00
2.40
6.00
0.10
0.36

1.00

225

0.10

1-BCT

3-0CT

Q330
Z.80
G.22
1.48
0.94
9. 3
\40 J#f 2 i S

O-L&
B ] e et = 7l 2 00

7=0CT

9-0CT

1.30

Constant
0.~894

LNl e

Degrees of Freedum

b ASHARA G 8 El

248
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:SLUDGE AGE 2 DAYS
tHRT 0.5 HOUR

DATE CONC. SVZo

20=0CT

<1-0CET

22-0CF

ans Lol

e
N of Observations

Degfees of Free

e Hﬂl&?wmﬁi

. . e e et . s e

2.0915
0.1453
©.9871
16
14

ammﬂimumawmaﬂ

88



APIN 9.
TR ITIMIRENOU LA faTUSHInTRENDL L AL ﬂ11ut?11un11nnnenau

wlauae  Subsidence Flux  wo9usiaen1Tnamne

AueIngnineins
AN ITUNNINGNY.



90
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SLUDGE AGE 4 DAYS

sv30(ml)
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HRT 1 HOUR
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