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B 1. FBEEAS AUrE ol Mk
k9 g/0(pH, Tempprature#) )
. . B % B i3 z 5 £ 3 7 vt
) HoH Hat oo 8 A |4 | HEF| ¥ ¢
pH 3.5-5.7 4.2 3.8-7.5 5.4 3.9-45 1| 411 3.9-4.3
Temperature (C) 80— 105 94 42-95 73 - - 90— 103
Total solids ©21-140 | 78.5 20.5-47.3 |33.8 24~125 | 62 2440
Volatile solids 40-100 58.9 24-36 29,5 - 29.5 19-34
Suspended solids 1-13 5.1 - 1.4 0.2-0.9 1 0.55 -
Dissolved solids 25-110 56.9 - - - 22 -
Crude Fibre - - - 10 -~ - -
Ash 1640 28.9 - 3.6 - - -
Volatile fatty 0.7-5.5 2.18 1.8-2.4 2.10 - 0.75 -
acids (as acetic)
Reducing sugars 14-45.0 }26.50 10.9-30.5 | 24.0 - - -
Fats and oils - - - 2.9 - - -
Total nitrogen 0.6-8.9 1.78 0.2-1.9 0.98 | 0.4-1.0] 0.69, 1.0-2.0
Orgnic nitrogen 0.6-8.7 1.94 1.4-2.1 1.73 - - -
Ammoniacal nitrogen 0.04-0.89 | 0.26 | 0.01-0.09 0.05 |0.01-0.05] 0.03 -
Sodium (Na, O) 0.13-2.51 | 104 - - - 1.34 -
Potassium (K, O) 4.80-22.59|10.73 - - - 16. 46 -
Calcium (CaQ) 1.26—6.70 3.52 - - - 1.34 -
Magnesium (MgO) 0.66—2.35 1.63 - - - 2.35 -
Phosphorus {(P**) 0.026~0.326 | 0.168 | 0.039-0.087 | 0.063 - 1.17{0.04~0. 10
Silicate (Si0;) - 1.51 - - - 0.51 -
Chloride (CI") 0.68-7.39 | 3.79 - - - 1.34 -
Sulphates (SO ) 1.56-6.60 | 4.36 - - - 3.64 -
Total Iron(Fe®*) 0.001-0.120 { 0.690 - - - - -
Copper (Cu**) 0.004-0.030 | 0.014 - - - - -
Zine(Zn®") 0.027-0.225 | 0.115 - - - - -
con 15-176.0 | 77.7 - - - 2237
BOD; 7-95.0 |35.7 15-340 22,2 - 12.3 16-24
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4 serw SR SR (hr) | (kg/m’fecd) | BB (%)
Yeasts :
Candida utilis Beet molasses stillage 6 (max) 16.2
Beet molasses stillage 41%, molasses '
+ (NH,) SO 6.2 20,0
Beet molasses stillage +10% molasses 18~20%
on stillage
dry soilds
Beet molasses stillage+0. 5% molasses| 12
Beet molasses stillage+0. 5% urea 42 (batch)
+0.5% P,0s _
Cane molasses stillage 9~12 18.75
Cane molasses stillage 24.0
Candida tropicalis Beet molasses stillage + 0.5% —1% 12
molasses
Beet molasses stillage 17.8
Beet molasses stillage at 8° Brix 12 68
Beet molasses stillage at 8° Brix+ 12
sucrose 185
Beet molasses stillage 12.7
Beet molasses stillage+ 1 % molasses 28
Candida scotrii Viniculture discharge 4~7
Various (41) Beet molasses stillage 6~6.5 14-23
Various(21) Molasses distillery residue 12~16
Fodder yeast Stillage at 9° Brix 13.35
Algae
Chlorella vulgaris Alcohol distillery waste 80~90
Chlorella pyrenoidosa | Alcohol distillery waste 96 85~89
Fungi
Trichosporon Molasses distillery residue 81-21
Penicillium commune | White wine distillation residue 43 0.5~13.4 | 91(COD)
P. expansum White wine distijlation residue
P, spinulosum White wine distillation residue
Aspergillus Grain brewery waste 3.5~12.3
faetidus (citric acid yield)
Various (16) Rum distillery residues 11-19 56~85(COD)

Fat biosynthesis
Rhodotorula gracilis

Beet molasses stillage

3. 8(fat yield)
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#3134 : Sheehan, GJ. (1980).

o 4L
A

— 40—

o v K@l et TRE AAA
I AA RN BRE TSk
ol o] BEWKS 257t w2 eyt

ok
5

(]
73"!“

oko] 7]



o) Foll BiRAe) Fel¥ Aot
iRt Hibet ARtk ke Meladd ¥

qozye vag Astk 3, 49 2ok

B 3. B iR Mt BE

SIEMIEA Rk TS EES) 3

ol FAgle] A @RS ALY
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= 2 H o o = = .’E(7|BOD £ 8 & |H&A | BODHHEE
mg/¢) | (kgBOD/m*/day)|  (day) (%)
South African distillery waste 700 0.7 1.0 93.0
South African distillery waste - - — 85.0
14% Rum distillery waste at 28C — — — 37.0
German alcohol/veast waste 50% stillage/50%
domestic sewage 10, 000 - — 80.0
Diluted distillery waste — 8.84VS 3.75 55%TOC
German alcohol/yeast waste 5000 —9000 - 3.4-4.0 —
Cane molasses distillery waste - - 12.0 70.0
Malt whiskey distillery waste 25, 000 4.02 6.0 95.0
Sweet Potato Stillage - - 13.4VS - —
Cane molasses distillery waste using 2 digesters
in series Raw stillage (i)40.0 —
Raw stillage 0.738 (i)20. 0 99. 25
Cane molasses distillery waste using 1 digester Raw stillage | max 3. 77 91.6
Distillery/yeast plant waste 2.41 96. 0
Distillery spent wash waste 11.06-6.66 ] 8—~12.0 90-95.0
Alcohol/compressed yeast plant waste 2.0 70.0
Molasses stillage 100% 3.02 10.0 80.0
Molasses stillage 40% 3.60 50 81.7
Molasses stillage 27% 3.30 6.7 79.3
Distillery waste 33% 1.90 5.0 89.0
Wine distilery waste 3.20 6.9 97.3
Malt distillery waste 25, 000 4.02 6.2 95. 6
Beet molasses distillery waste(continuous) — 3.00 10.0 80.6
Beet molasses distillery waste(high rate) 32,015 3.20 10.0 95.9
Cane molasses stillage 65% 65, 000* 11. 58min 56 72.0%
Cane molasses stillage 100% 100, 000* max 5.95 16.7 71.9
Rum distillery waste—pilot plant — : — — 30-50
Rum distillery waste—sludge recvcle 33,000-55,00011.19-0.09 135.1-221.0{ 60-80
Molasses distillery waste 15, 000 1.84-2.35 - 95-80
Cereal brewery stillage 22, 620*% 15.0 15.0 55. 0% max
Cereal brewery stillage 22, 620* 2.83 8.0 35.0%
Rum distillery waste-sludge recycle 55, 000* 3.94 13.86 80.0*
Rum distillery waste plus yeast extract—sludge 55, 000* 9.86 5.54 80.0*
Wine stillage— sludge recycle recycle 12, 320 1.23 10.0 98. 8
Concentrated yeast waste—sludge recyle 3000 - 6000 - 10.0 85.0
Distillery waste 20, 000 - 50, 000 6.11 4.0—6.0 180.0-90.0
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H4. FBEAS SRME HES 2=

=20 o 9o = = x7{BOD| ¥ 3 € |M & Al H{BODHHEE
= < (mg/9) | (kgBOD/m"/day) (day) (%)
Distillery waste 17, 000 2.8 6.0 72%VS
8.5 2.0 58%VS
Distillery waste and trickling filter 15, 500 max 2.4 — 99.0
Molasses distillery waste(batch) - 8.76VS - —
Wne pot still liquor (batch) - 11. 71VS . — —
Distillery/yeast plant waste - 6.43 - 96. 0
-Blackstrap molasses distillery waste - - 10.0 60. 0
Distillery waste 16.7% ~ 4.25 - - 70.0
Distillery waste 33.3% - 15, 30 - 70.0
Beet molasses distillery waste(continuous) - 4.0-10 7-25.0 | 84.2—92.3
- | Beet molasses distillery waste(high rate) - 2.0-3.5 10.0 97.2-87.5
Distillery waste 20,000 - 50,000 2.75 8-12.0 95.0

A3 | Sheehan, G.J. (1980)

H5. iRt WEON(LS] HEDA WM

B8 AEH BHMBET (t-TVS/day) | HIEFHM2E(t/day) | DHISHUMEE(t-gas/t-TVS*)
- 3 90.9 45.4 0.499
AL} 29.3 14.6 0.498
cassava 32.7 16.3 0.498

*#TVS :total volatile solids
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