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A Study on the Treatment of Distillery Wastewater by
Single-phase and Two-phase Anaerobic Digestion
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ABSTRACT

The objectives of this paper are to present data to illustrate how an advanced digestion
process, two-phase digestion, can provide superior performance in terms of waste
stabilization efficiency and net energy recovery.

As the result, it is possible to separate enrichment cultures of acidogenic and
methanogenic organisms in isolated environments by kinetic control involving
manipulation of dilution rates. In single-phase digestion process, HRT and COD
loading for effective operation were 14,29 days and 2. 33kg COD/m?® day, but two-
phase digestion may be conducted efficiently at 7 days of HRT and 5. 71kg COD/m?
day of loading.

Data from this studies showed that the two-phase process is better than single-phase
digestion under all test conditions when compared on the bases of gas yield and
production rate, reductions of COD and VS, buffer capacity, and unconverted volatile

acids in the effluent.
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Item "“‘\\\\\Hﬂ__ 25 day 14.29 day 10 day 6.67 day
Influent Analysis
COD (mg/D) 36, 000 33,280 43, 648 38, 760
TS (mg/D) 35, 167 30, 333 38, 333 31,000
VS  (mg/D) 27,333 22, 440 31, 333 26, 000
Effluent Analysis
COD (mg/D 5,520 9, 105 13, 888 19, 380
TS (mg/D 23, 667 22, 667 25, 000 24,333
VS  (mg/D 5,333 6, 000 7,333 9, 666
pH 7.23 7.4 7.02 6.87
VA (mg/l as CH;COOH) 237 352 662 963
BA (mg/l as CaCOy) 4,683 4,182 5, 104 4,088
Loading Rate
COD (kg COD/m? day) 1. 44 2.33 4,36 5.81
VS (kg VS/m?® day) 1.09 1.57 3.13 3.90
Removal Efficiency (%)
COD 84,7 72.6 68. 2 50.0
VS 71.0 64,2 64.1 52. 6
Gas Production (l/day) 7.3 12.2 18.5 156.7
Methane Content (%) 71.5 64.7 66.0 60.9
*® 2. 2 Wbl MR
\\\ Phase Run 1 Run 2 Run 3

Acid Methane

Ttem \ Digester Digester System Digester Digester

Total

Acid Methane

Total

Acid Methane Total
System Digester Digester System

HRT (day)
Influent Analysis
COD (mg/D
TS (mg/D
VS  (mg/D)
Effuent Analysis
COD (mg/D
TS (mg/D)
VS (mg/D)
pH
VA(mg/l as CH;,COOH)
BA(mg/l as CaCOy)
Loading Rate
COD(kg COD/m?® day)
VS (kg VS/m® day)
Removal Efficiency (%)
COD
VS
Gas Production (l/day)

5

43, 648
38,333
28, 667

25,792
24, 000
14,333
6. 80
2,541
2,490

8.73
573

40.9
20.1

6.8
32.5

16

25,792
24, 000
14, 333

5,083
14, 236
2,719
7.51
307
7,674

1.61
0.90

80.3
68.0
11.7
75.1

21

2.08
1.37

88.3
74.5
18.5

4

24,528
34,000
28, 000

16, 981
16, 320
8,748
6. 56
4,19
4, 260

6.13
7.00

30.8
34.9

9.3
24.6

10

16, 981
16, 320
8,748

4,080
11, 658
2, 667
7.26
130
7,480

1.70
0.87

76.0
53.3
16.4
©73.8

14

1.75
2.00

83.4
72.2
25.7

2

40, 000
36, 333
35, 000

27,272
17, 667
10, 000
5.75
7,179
2,347

20. 00
17.50

31.8
41.2

7.8
18.3

5 7

27,272
17, 667
10, 000

9,091
11,333
4,187
7.10
735

6, 097

5.45 5.71
2.00 5.00

66.7 77.3
34.7 61.6
25.1 32.9
70.3

Methane Content (%)
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