.. 2531

ISBN 974-569-372-3

014487



UTILIZATION OF DISTILLERY SLOP ON BIOGAS PRODUCTION

Miss Malee Wissawacham

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Inter-Department Environmental Science

Graduate School
Chulalongkom University
1988

ISBN 974-569-372-3






()3
‘ /.‘ |
] (UTILIZATION OF DISTILLERY SLOP ON BIOGAS PRODUCTION)
) . . . , 109 -
0.33 0.60
2.31 7-41
COD - ' 6.67 11.11
5-52 .COD - 11.11
.3 X 0-3 ) .COD 0.58*10-2
.COD - 65-5 COD
54 COD 2.98 . —
6.67 13-33 5-43 .COD - -
COD
13-33 0.37X10-2
.COD 0.55*10-2 .o .COD
67-5 COD 68.0
PN e 4 & aaq
NUNITOUHARA ........... D= D S



NALEE VUSSAWACHERN + UTILIZATION OF DISTILLERY SLOP CN BIOGS
PRODUCTION. THESIS ADVISOR_PROF. SOVBAK DAVRONGLERD, Ph.D.. THESIS
COADVISOR  ASSOC. PROF. THEERA KARDT, Ph.D., 109 pp.

The ut|I|zat|on of, dlstlllerg slop on blog S productlon wgs studied
bt/ using the honzonta cg indrical |ges er. ?| est er was mace
stainless-steel avmg |ameter o 3 m an a ?Ie f0.60 m. It Was

a completely mixed t The slo thaya Distiflery was used as raw
wastewpater nhe cort/trol paramet ePrs studi eydu ¥e organic Igadlng ang ydraulic

retention time.
The e>f<p rimental results showed that when orﬁamc Ioadmg was varied

e
s pr LA el el t)hhda i D et e e
L Hi b Wnana“eetx s 111 ¢ ea%a B produge ire Nk o,

GDremove Te |ogas contained et ane aso 55 ercent The

em val was| 5 percent.  The amount o QD removed was 2.98
2% rau 10T entlon time was V?oralt%dnm the ranﬂe of
|

dags W I eeglnq d constant or anlc

. 1t was foupd that % ?I’O U?UO QD re OV(:I T?] ?ICI%HC

were Yncrease

retentlo ewhmhthe mcreae rag IC r nt|oarg \t,\llnge e g hc

ﬁmoun hm%as prrod%eeg Was 039 ’SP %é)he é ?
g remove he b |oqas conéamed methane gas 0f 67.5 percent the
efficiency of GCD removal was 68.0 percent.

.............................................................. . 4 &4 aa
MuNdBOUAR VL_@ .....

w2539, awiloreo1n3dnlinm %‘_'S



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



1.1

1.3

1.4

ch

(Distilleries Processes) ...
»
2.1.1 (Fermentation) .
2.1.2 (Distillation) .
2.1.3 (Raw Alcohol Production)
2.1.4 (Blended Liquor Production)

‘81



(Biochemistry of Anaerobic Digestion) ... .
2.4.1 H Y droly SIS e
2.4.2 Acid ProduCtioON e
2.4.3 Methane Production ... .

Anaerobic Digestion) .
2.5.1 (Environmental factors)
- (031797 / P9 TRER O
- (Alkalinity) ......... -
- (Volatile Acids
COoNCENTraAtioN) e
- (Temperature) .iieeniieenns
- (Nutrient Availability)
- (Toxic Materials) ..
) (Inorganic Salt
TIoDG clilily DN - SN AR L A W .
) (Heavy Metal Toxicity).
)
) (Organic M aterials
T OXICITY ) ot
2.5.2 (Operational factors)
- (Retention Time)
- (Substrate

Concentration)

14
14
14

16

18
18
19

20

20
22

25

26
27

27

28



2.8

3.1

3-3

3.4

3.5

3.6

mJ

Gas Yield)

" (Organic Loading

(Dilution) e
(M XTN Q) e

(Gas Composition and

(Modeof Operations) ...
(Batch Operation) ...
(Semi-Continuous Process)

(Continuous Process) ...

(THM ET1) e

(Gas MeEeter) e

28

29

29

31

33

33

33

35

36

39

39

39

42

42

43

43

46

46

46

46

49

49

51

51

49



PP 52

AL e
4.2 e s 52
4.2.1 52
4.2.2 1 s B3
4.2.3 COD i, 67
A .24 69
4.2.5 NGRS Y e, 70

4.3 @ | N R
4.3.1 73
4.3.2  J AN VNN 76
4.3.3 COD i 76
4.3.4 P oAAEERARERL L LN 76
4.3.56 = L AVVNAIRN RIS, e s 77
.......................................................................... 82
L T e ¢ N 82
5.2 oy veervenerrseseresnsen oo BB e e s e ban s 83
.............................................. 84
................................................................................................................................................... 90

52

73



Properties

.COD

32

+s«(Non-methanogenic Bacteria)

Antagonism Synergism

(Physical and Chemical

of Methane) .iiiiiienn,

6.0X10-3

3.6x10~3

11.11 ,

11

13

15

22

23

25

32

38

40

41

42

44

58

59

60

74



(Anaerobic

Digestion of Organic WasSteS ) s e et e
30°c
HRT L R W b i e
F, M, F/M
(BAICHh PrOCESS) ittt
F, M, F/M ,
(SemMi-CoNtiNUOUS PrOCESS) iiiiiiiienieiniieniee e
F. M, F/m
(CONTINUOUS PTrOCESS ) it
A, B, C
P
(Gas Meter) .vivniennn
pH, Alkalinity, Volatile Acids
(HRT) 6.67 , (Organic

Loading) 2.77 .COD et e

12

17

19

21

24

47

48

50

54

45



4.2

43

4.4

4.5

4.6

4.7

4.8

4.9

fal

pH, Alkalinity, Volatile Acids @

(HRT) 1111
(Organic Loading) 3-17  .0D . s 55
Volatile Acids, Alkalinity, pH, Volatile
Acids/Alkalinity Ratio . %

(Suspended Solid, SS)
(Volatile Suspended Solid, VS9)

Volatile Acids, Alkalinity, pH, Vollatile
Acids/Alkalinity Ratio
601/ //HEBRG . N 61
Volatile Acids, Alkalinity, pH, Volitile
Acids/Alkalinity Ratio
1117 Sy s 62
(Suspended Solid, SS),
(Volatile Suspended Solid, VSS)
(Organic Loading)
(HEHOEALONGKORN. UUNIVERSITY. ..ococvcrereriene 64
(Suspended Solid, SS),
(Volatile Suspended Solid, VSS)
(Organic Loading)
(HRT) 1111 ssssssssssssssssssssinn 65
(Suspended Solid, SS)
(Volatile Suspended Solid, VSS)
(Organic Loading)
(HRT) 6,67 1w 66



4.10

4.11

4.12

4.13

4.16

Removal)

COD (E fficiency of COD

(Organic Loading)

(HRT) 6.67 1111 e,

(Gas Production)

(Organic Loading)

11.11

.67

(Methane Production.)
(Organic Loading)
o I R e .7
V olatile Acids, Alkalinity, pH, Volatile

Acids/Alkalinity R atio

Removal)

.COD

.COD

.COD

5-43 ..COD N

(Vol

(HRT)

(Suspended Solid, SS),

atile Suspended Solid, VSS)
COD (E fficiency of COD
(HRT) ,
.COD et e

(Gas Production)

(Methane Production)

68

72

75

78

79

80

81

71



pH
(P ositive Potential

of the Hydrogen lons)

Aik.

(Alkalinity)

VA

(Volatile Acids)

TS

(Total Solid)

TVS VS

(Total Volatile Solid)

SS

(Suspended S olid)

[H+]
pH log [H+]
pH —7
pH =7

pH <7

(HC03~)

@35 (@&

6 (acetic acid)

(butyric aicd)

103-105 C 1

550-600 C

15-20

GO

103-105 C 1



1.

10.

11.

12.

13.

14.

15.

VSS

(Volatile Suspended

Solid)

TDS

(Total Dissolved solid)

COD

(Chemical Oxygen Demand)

BOD
(Biological Oxygen

Demand)

Total-N

(Total Nitrogen)

NH3-N

(Ammonia Nitrogen)

Organic-N

(Organic Nitrogen)

Total-P

(Total Phosphorus)

HRT

(Hydraulic Retention

Time)

15

-20

5

(BOD(-)

SS
550-600 C
TS
TSS
103-105 "C

20 °0

TSS



16.

17.

18.

SRT |

(Solid Retention Time)

oL
(Organic Loading)

TVS, BOD COoD

V A/Alkalinity R atio



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ


	คำย่อและนิยาม

