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= biological oxygen demand
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omega

= a measure of hydrogen ion concentration in solution (the negative
logalithm , to the base 10 of an hydrogen ion in solution

= the negative logalithm , to the base 10 of an acid dissociation constant

= part per million

up flow anaerobic sludge blanket



w/w
ul
pm
G
Ala
Arg
Asp
Cys
Gly
Glu
His
lle
Leu
Lys
Met
Phe
Pro
Ser
Thr
Tyr
Val

= weight by weight

microlitre
micron
gravity
alanine
arginine
asparagine
cysteine
glysine
glutamine
histidine
Isoluesine
leusine
lysine
methionine
phenylalanine
proline
serine
threonine
tyrosine

valine

AIEIALAL



66

AN9 99 10 Anngdaylsaaensalasiulunsnauanndatintdatnds g lnnseng

1Bu1aunsalesiv(img)
aiinaeense ladu TuRsdudnenile Tupznay TuRsdung True digestibility
Tilssuams (40 g) deldsunznay (%)
Saturated fatty acid
C14:0 1.36 22.98 45.99 -94.23
C15:0 2.62 12.26 26.17 -92.13
C16:0 15.20 267.80 459.44 -65.88
C17:0 1.03 4.15 45.46 -970.51
C18:0 6.33 28.83 97.48 -216.17
C19:.0 not detect 0.82 not detect 100.00
C20:0 0.39 1.60 2.13 -9.22
C22:0 0.11 0.45 not detect 123.57
C24:0 not detect 0.46 not detect 100.00
Monounsaturated fatty acid
C14:1 @5 1.48 87.19 159.15 -80.84
C16:1 M9 1.08 366.53 331.28 9.91
C18:1 M9 10.79 53.66 107.80 -80.80
Cc18:1 W7 1.39 69.68 83.82 -18.31
C18:1 O3 not detect 17.63 15.18 13.92
C20:1 M9 0.41 5.23 6.82 -22.62
C22:1 D9 0.26 not detect 3.38 Can not calculate
Polyunsaturated fatty acid
C18:2 6 12.18 23.81 74.63 -162.29
C18:3 D6 0.40 not detect not detect Can not calculate
C18:3 M3 0.34 3.79 6.49 -62.23
C20:2 M6 0.29 0.39 2.08 -360.69
C20:3 03 0.20 3.63 4.71 -24.38
C20:4 D6 0.38 3.28 5.62 -59.51
C20:5 M3 0.15 2.45 3.66 -43.34
C22:4 D6 0.16 not detect 2.69 Can not calculate
C22:6 (D3 not detect not detect not detect Can not calculate
394 Fatty acid 56.55 976.60 1483.97 -46.16
79U Saturated fatty acid 27.04 339.34 676.67 -91.44
994 Unsaturated fatty acid 29.51 637.26 807.30 -22.05
C18:3 M3/ C18:2 M6 0.03 0.16 0.09 -
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15u1tunsalesiu(mg)
aiinaeense ladu Feiudneie  lunnndawaes TuFedutnenile True digestibility
TildFuamis (40 g.) &S unndamang (%)

Saturated fatty acid
C14:0 1.36 4.95 10.68 -88.18
C15:0 2.62 2.93 15.81 -350.47
C16:0 15.20 598.89 80.82 89.04
C17:0 1.03 5.28 7.80 -28.13
C18:0 6.33 92.53 30.29 74.11
C19:.0 not detect not detect not detect Can not calculate
C20:0 0.39 1.36 1.44 22.29
C22:0 0.11 1.34 0.47 72.77
C24.0 not detect not detect not detect Can not calculate

Monounsaturated fatty acid
C14:1 M5 1.48 not detect 7.67 Can not calculate
C16:1 M9 1.08 6.33 5.77 25.84
C18:1 M9 10.79 220.15 48.03 83.09
Cc18:1 W7 1.39 29.93 11.78 65.27
C18:1 O3 not detect not detect not detect Can not calculate
C20:1 M9 0.41 5.27 2.08 68.29
C22:1 D9 0.26 not detect 0.38 Can not calculate

Polyunsaturated fatty acid
C18:2 6 12.18 1257.31 81.94 94.45
C18:3 D6 0.40 not detect 0.91 Can not calculate
C18:3 M3 0.34 195.38 14.15 92.93
C20:2 06 0.29 4.71 0.91 86.82
C20:3 M3 0.20 1.19 0.52 72.91
C20:4 D6 0.38 1.10 1.09 35.03
C20:5 3 0.15 not detect 0.48 Can not calculate
C22:4 D6 0.16 not detect not detect Can not calculate
C22:6 (D3 not detect not detect not detect Can not calculate

394 Fatty acid 56.55 2428.63 323.02 89.03

79U Saturated fatty acid 27.04 707.27 147.31 83.00

994 Unsaturated fatty acid 29.51 1721.36 175.71 91.51

C18:3 M3/ C18:2 M6 0.03 0.16 0.17




ANT 9N 12 Anngdaylsaaensalasuludandulaglnnsemng

113110U(mg)
aiinaeense ladu TuRedutnenile Tudantlu TuRsdunnenile True digestibility
ladl@5uavng (40 g.) I#5udantlu (%)
Saturated fatty acid
C14:0 1.36 600.92 20.42 96.83
C15:.0 2.62 154.43 12.25 93.76
C16:0 15.20 2927.67 205.06 93.52
C17:0 1.03 145.54 16.09 89.65
C18:0 6.33 708.91 104.07 86.21
C19:0 not detect 26.25 0.54 97.93
C20:0 0.39 14.22 3.07 81.13
C22:0 0.11 6.79 1.38 81.16
C24:0 not detect 21.18 1.41 93.36
Monounsaturated fatty acid
C14:1 @5 1.48 29.63 3.93 91.74
C16:1 N9 1.08 792.49 2411 97.09
C18:1 M9 10.79 629.27 44.40 94.66
Cc18:1 W7 1.39 228.80 14.24 94.38
C18:1 O3 not detect 7.42 not detect 100.00
C20:1 M9 0.41 11.69 1.35 91.98
C22:1 M9 0.26 4.42 0.54 93.66
Polyunsaturated fatty acid
C18:2 06 12.18 70.62 19.79 89.21
C18:3 M6 0.40 28.83 3.27 90.06
C18:3 3 0.34 28.75 1.04 97.57
C20:2 06 0.29 5.68 1.65 76.17
C20:3 M3 0.20 4.29 0.62 90.16
C20:4 M6 0.38 139.84 4.30 97.20
C20:5 M3 0.15 158.41 3.54 97.86
C22:4 D6 0.16 16.53 0.75 96.41
C22:6 M3 not detect 126.86 5.46 95.70
394 Fatty acid 56.55 6889.45 493.29 93.66
79U Saturated fatty acid 27.04 4605.92 364.30 92.68
79U Unsaturated fatty acid 29.51 2283.53 128.99 95.64
C18:3 M3/ C18:2 M6 0.03 0.41 0.05
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Tiinaeanse by Psnnnuaesnsaladuludnghueins (mg% dry matter basis)
o o o " )
FENBUIINNITUILA NINDNIIUNIRY ﬂmﬂu
¥ o
UILAE
Saturated fatty acid
C14:0 (Myristic acid) 61.98 14.05 1590.07
C15:0 (Pentadecylic acid) 33.06 8.30 408.63
C16:0 (Palmitic acid) 722.39 1698.67 7746.80
C17:0 (Margaric acid) 11.20 14.98 385.12
C18:0 (Stearic acid) 77.76 262.45 1875.81
C19:0 (Nondecylic acid) 2.21 not detect 69.46
C20:0 (Arachidic acid) 4.31 3.85 37.64
C22:0 (Behenic acid) 1.21 3.81 17.96
C24:0 (Licnoceric acid) 1.25 not detect 56.04

Monounsaturated fatty acid

C14:1 M5 (Myristoleic acid) 235.19 not detect 78.40
C16:1 7 (Palmitoleic acid) 988.70 17.95 2096.97
C18:1 M9 (Elaidic acid) 144.73 624.85 1665.09
C18:1 M7 (Vaccenic acid) 187.95 84.88 605.43
C18:1 M3 (cis-15-Octadecenoic acid) 47.56 not detect 19.62
C20:1 M9 (cis-11-Eicosenoic acid) 14.09 14.94 30.93
C22:1 M9 (Erucic acid) not detect not detect 11.71

Polyunsaturated fatty acid

C18:2 M6 (Linoleic acid)* 64.23 3566.24 186.86
C18:3 M3 (Linolenic acid)* 10.23 554.19 76.08
C18:3 M6 (gamma-Linolenic acid) not detect not detect 76.28
C20:2 06 (11,14-Eicosadienoic acid) 1.05 13.35 15.03
C20:3 3 (11,14,17-Eicosatrienoic acid) 9.79 3.38 11.35
C20:4 M6 (Arachidonic acid) 8.86 3.1 370.04
C20:5 M3 (cis-5,8,11,14,17- Eicosapentaenoic acid) 6.60 not detect 419.17
C22:4 M6 (7,10,13,16-Docatetranoic acid) not detect not detect 43.73
C22:6 M3 (4,7,10,13,16,19-Docosahexaenoic acid) not detect not detect 335.68
794 Fatty acid 2634.35 6889.00 18229.90
994 Saturated fatty acid 915.37 2006.11 12187.53
794 Unsaturated fatty acid 1718.98 4882.89 6042.37
Saturated fatty acid / Unsaturated fatty acid 0.53 0.41 2.02
C18:3 M3 /C18:2 W6 0.16 0.16 0.41

=3 o o
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DO CcoO, DO CO, effluent

wastewater w New w A

Influent » Bacterial > Neﬁv
Organics bacteria growth protozoa ce ) )
T ¢ $ Biological floc
in suspended gravity
wastewater seperation
Recycled cellular organics
released by death and cell lysis
clarifier

Waste organics are incorporated into biological floc
by bacterial synthesis and predatory protozoa

Mixed aeration basin

Thickened biological floc returned in recirculation to

317 1 dupeunistiataatansdurisdlunszuaunsUnia@LUY aeration treatment

N : Hammer (1977)



Raw sludge
(major component)

Increased bacteria Increased bacteria
Long chain fatty acid — A 4
— Fat Glycerol
Volatiles fatty acid ——
(esp. acetic acid)
Alcohols
Methane
L Proteins > Amino acid I électlzﬁzg es p Carbon dioxide
Short-chain peptides Ammonia ( Water
A Carbon dioxide A
Hydrogen
) Monosaccharides ) Water —
— Polysaccharides —————» Disaccharides
Stage 1 Hydrolysis with Stage 2 Acid formation with Stage 3 Methane formation with
hydrolytic bacteria acid — forming bacteria methanogenic bacteria

1 v v
917 2 dupeunstasaaraasBuvad lunszusunsnTau@auuy¥eandiau (anaerobic treatment)

11 : Gray (1989)
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