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Thesis title Aerobic Sludge Digestion
Name Mr, Aphisit Vichayanrat
Department Sanitary Engineering

Academic Year 1972
ABSTRACT

This research was intended to study the treatment
efficiency of the soft drink activated sludge by aerobic
digestion method. The physical and chemical characteristics
of the sludge were assessed and its biological treatability
was evaluated in a laboratory-scale aerobic digestion system.

The results of this study could be summerized as follow:-

1. The sludge from the bottling plant had a high
BOD value about 300 mg/l1.

2, The reduction in volatile solids, BOD and COD as
observed at 35°C was a little higher than at 30°C.

3. The reduction in volatile solids, BOD and COD was
a function of time. Detention period of 15 days was sufficient
for treating sludge with total solids up to 2%.

4. Supernatant from aerobic digestion method exibited
relatively low BOD values when compared to those from anaerobic.
5. No odour was detected from sludge as treated by

aerobic digestion.

6. To treat this kind of sludge by aerobic digestion,
the settleability of sludge was a serious problem and should be

improved by further studies.

v



ACKNOWLEDGEMENTS

This thesis would have been almost impossible
without the assistance of Graduate School, Chulalongkorn
University under whose scholarship grant the writer being

able to do his research.

The author wishes to express gratitude to
Assistant Professor Dr, Surin Setamanit for his advice

and guidance.

Sincere thanks to Assistant Professor Weerawan
Pattamapirat for her help and suggestions in identifying

organisms.

Special thanks are also to the chemist of the
bottling plant for his permission to have sludge
collected from the plant. Also thanks to Professor Dr. W. L.

Reyes for his help and guidance.

To all my friends who helped in so many ways,
especially to Miss Ratana Thaiwongsa and finally to my
family for their moral support and encouragement-this is

a token of gratitude.

vi



Yy 3D Ay N 'l P B ¥
TA3LE CF CUIITENTS

ABSTRACT IN THAI woocccecececeacoces 5 3B B G B, 506 0 e SR Iv
ABSTRACT IN ENGLISH ccoovecocsovns v
ACEMOVEETINEIINE ... o linsabeosstnesasihsssnpessssasaesessy VI
LIBT OF BRBBES v bcssuaosscusondondanaemsesnbnifespessn VIiI
LIST GF RN . 2, e i rinte iesas et on et onaeihe Bk =
LIST OF BRMBOREL: 5 oivs s oo o v BB T Duie wosoninnnvwessssonssa X111

CHAPTER Title _Page

e — <

1. INTRODUCTEON A //H+ & e s N 56 0's e s scauvenasscooa 3.
2. SLUDGY: TREATMENT AND! DISPOSAL cccecvccoocosccone 5
Disposal of Liquid Sludge ccccvocvvcoconose 7

Trecatment of Sludge to Facilitate

Dewateringieee sceens cooooescnscvosccocssssce 10

Methods of Dewatering Sewage

S1udEEA e oeccsscecosgsptocscosccescccascne 17
3 THZ BIOLOGY OF SPHAEROTILUS NATANS ,
KUTZING Il RELATION TO BULKING OF
BCPEEIEND  STUDGE ' ae o'a s oo o 470 pos o6 e®a0a o o e s eie 21
Charactceristics 2ad Identification
of the OrganisSm ccccovcocvocscsssccssssccee £

Relative Settling Rates of Some

. Sludge Orgonisms eccoovocvo A R 6 erle 9e 8 $el e 27
¢

Sphaerotilus and Bulking - Causc

et L = o T e N T L (S PRI o w e e it 28



Chapter

7
8.
9.

Title

Control of Sphaerotilus seescessccococccse

Sludge Bulking with Carbohy drateSe.cc.e.

BLTCRATURE REVREN viue i isns o ianmailasmaisossesme

Wastes from Soft Drink Bottling

A c-t-
EHOUBEDY L oidiiduos cimnts opisesoons ol 1850 S

Activated Sludge Process -~ A

DULNBY . b s ontiols o7 o5, aidiece wa o 05 5600 b st g
Some Studies on /erobic Digestion
;LEROBIC DIK‘:ESTIOI\I aol;."...oooouuoao.o..oloﬂ..

Growth of Activated Sludge

Do gt R o 04 oo s b6 ae's o vasbesassons

Basic Theory of Acrobic Digestion
* EXPERIMENTAL INVESTIGUTIONS B e LR G
CollECHaR BRI o o < o5 cdss owascossenons
Materials and Equipnents Utilized eccoae
Procesdurc and ‘nakytical Mcthods .ccccoe
Aexrobiec -Digestion, Studies eebtosceccoccses
RESULTDHiI Al ONRUOARMN- T INIVERGITV o0 5 0.0 65006860 o
DISCUSSIONS cccccoessvcscvccsenonsscosccecssoose
CONCHUBTONS =5 o oo oo 60024 3 sibsis ot iale into 4 o G000 5.5 0 s 40 &4
Recommendations’ esssviss o avisie o P P
ROLOTORCEE i i W5 mlies vio divls 5 o Sl S oo Fra e
APUOUAIRL © § /i s 4o 6.6 bs 6155616065 6/5a 0 66 505 dnle

VALA i enioscssenidiey s maitoe destss s bis e ing

viii

Egge

W
V)|

W
o

W
o}

39

ey
29
b5

5

50~
50
53
51
5L

100



LIST OF TABLE

Table No. Title

l.

9.

10.

1l.

12,

15.

Relative Time of Settling of Certain Sewage

OrgafiiBine 5 susees aesssqeas e winens s bis wpes ssessdos

Effects of Various Substances

on Growth of

Sphaerotilus natans sccccecococcecossasccccacoecnse

Effccts of Possible Toxic Agents on Growth of

Sphaerotilus matans .cccccecsccccccosceccoscococcas

[}

Suspended solids of sludge at
1.04 % starting tetal solids.

Suspcnded solids of sludge at
2.02 % starting golids.
Suspended solids of sludge at
3.1 % starting solidss
Buspended solids of sludgoe at
1.1 % starting total solids.
Suspended solids=ef—siudgs—=at
2.05 % starting total solids,
Suspended solids of sludge at

3402 % starting total solidss

won
o C o0 000co0eLY O OO

"o i v R R TR PR

BO.C 0000000000 ECOOSe

BO.C ©Oopo0oo0o0000c000c0ee

— ¢ o
G aeiwsinig s simo-e ool

}5.0 © 0 0000000000000

28

>0

57

58

59

60

61

62

BOD, COD, pH, settleable in 30 minutes predominate.. 63

microorganisms of sludge at 30°C 1.04 %

starting total solids.

BOD, COD, pH, settleable in 30 minutes and

predominate microorganisms of sludge at 20°C,

2.02 % starting total solids.

BOD,COD,pH, settleablc in 30 minutcs and c.ccocoeeoe

prcdominate microorganisms of

3«1 % starting total solids,

slud;c at 30°C,

©e0 00 eooe

64

BOD, COD, pH, settleable in 30 minutcs and eeececeo..66

prcdominate microorganisms: of

1.1 % starting total solids.

sludge at 35°C,



Table No.

14,

15.

16.

17.

18.

19.

BOD, COD, pH., settleablc in 30 minutecs ond eceeocos 67
predominatc microorganisms of sludgje at 35°C,

2.05 % starting total solids.

BOD, COD, PH, settlecable in 30 nminutes and eeceeo. 68
predominate microorganisms of sludge at 35°C,

3.02 % starting total ;spolids.

Sludge characteristics—befdrc and after eeeeeecec o 85
treatment in the laboratory - scale digester

at 30°C.

Sludge chapfcloristivs, befol and aftelecececcccsss 86
treatment in the leboratory =~ scale digester

at 35°C.

Waste water characteristics from the bottling.. 98
plant.
Characterigfics of sludge f£Esm the bottlingco.e 99
plant.



_LIST OF FIGURES_

Figure No. Titlc

s

10,

1l.

15.

16.

170

18,
2T
20.

21.

e

Layout plan of waste treatment plant eeeacccccccocscos
Free -flocs - que-to. Enrbiulent: acration icevs teesssensses
Lttoched flocs dide to s8light aeration.eesssssass cesos

Sphaerotilus natans,kutzing (young cell)ecceccccccccss

Sphacrotilus natans,kutzing (Gray flagella

stoain)

Typicnl growth curves for ac tivated Slude- etevesaecae

ierobic DigesteraSddic SCAPPE evcoocovsnos

° e woveoeovoe

Suspended solide” 0 ) .04 FPTFEt 30°Cevecccvcncccccs

suspcndcd SOli(lS :)f 2.02 (;./) TS at BO.C o o0c0cee 00000000

Suspended soljls/of) Fehthi TS AEIO®C secveccescsscce

SuSPcnd\.d SOlidS Of l.l (;‘(/) TS Qt _)5.C @ 0000 eeo0c00Cceoeae

Suspended solids/of 2.05 %+TS at 35°C cececcccccceces

= ¥}

Suspended s0)lids-SE ERUREIE at, 35°C ceeccssccocnase

H 'of aeratedCelitre o biaSO0 AT . . . . vos o566 600000
P g :

P of aerated BIUBES % - JTL serwes tvie yvssnesheessn

Settleable of sludze in 30 ninutces (%)

.
a‘t 30 C © © 9 C 0O GOO0OLOO00O0GNO0Ss LU OO0V O0OC OO GOS0 ®OCO0OC SO e e e

Settleablce of sludgec in 30 minutcs (%)

at 55.0 © 000920000000 EO0D00009GE8000E0SI000BVOO0E0 e @

Va8 Yedue tion ol B0 0 sht . s T a S s e e e ® s o e e

VS Podile TLON "ot 35 0 a0 il s s Retie 2005 4% .00 B3 5 wio sle s eie &

BOD ‘reduaction at 30°0 @ disiscie senaifeshs

©eo0 0@ vuouwo

BOD pediie tioR ot FO 0 kel W 48 & 6 & goret oB 695 58 amise b

Page

U

77

78
79
80
31
82



Figurc Noe Title

COD veduction ot % wainssesdniminsenssscessssehs

COD I‘Gduction C'{t /’5.0 9 9P OO0 PP O OO O @ P O GO9I 0O S Oe O P OO O.8O

84



BOD

CeD

LIST ¢F- SYMDCGLS

Biochemical (Uxygen Demand
Cheniical Cxy:zen Demand
Votatile Solid

Fixed Solid

Total Solid :

Suspended Solid

xiil




	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

