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Table 1  Pollutant quantity of palm oil mill effluent from 4 mills

Palm oil mill Work hours
(h)

Asian Palm Oil Co., Ltd." 19.56

Southern Palm Oil Co., Ltd" 17.60

Siam Palm Oil and Industries 24.00

Co., Ltd"

United Palm Oil Industries Co., 15.88

Ltd

Mean 19.21

Standard devesion 3.03

FFB

(tons)

464.60
437.53

220.00

414.67

384.20

96.43

Productivity

(tons/h.)

23.75
24.85

9.16

26.11

21.14

7.93

Flow rate

(mS/h.) (m3./tons FFB)(Kg./tons FFB) (Kg./tons FFB) (Kg./tons FFB)

10.05
21.53

10.76

22.37

16.19

6.67

Effluent

0.44
0.94
1.18

0.90

0.87
0.27

COD

47.51
62.54

47.81

51.93

52.45

6.08

BOD

25.88
27.59

26.62

26.24

26.58

0.64

Suspended solids

10.8
18.6
6.1

15.8

12.8
4.8

Oil and Grease

(Kg./tons FFB)

6.1
6.9
14.6

7.3

8.7
3.4

A: extracted oil by decanter
B: extracted oil by separator and decanter

C: extracted oil by separator

{ @ [ o Ja A
N1 : danasain o3y WUNIANEADA LazANy (2537)
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Table 2 Characteristics of effluent from various steps during palm oil extraction and mixed

effluent

Parameters Mixed effluent

Sterilizer condensate Decanter effluent

Color

pH

BOD

COD

Volatile acid
Alkalinity

Oil and Grease
Total solid
Volatile solid
Suspended solid

Nitrogen

- Ammonia

- Organic

Dark-brown
4.05-4.62
54,750-60,000
80,523-115,934
3,128-5,870
68-200
16-2,449
49,063-88,508
42,063-81,872

18,500-52,000

27-61

551-1,172

Brown
4.84-5.35
22,800-41,985
45,360-80,146
998-7,125
3.75-1,576
20.9-1,103
26,367-76,733
24,415-67,635

2,600-6,100

7.7-66.3
22.4-1,287

Brown or dark-brown
4.61-4.89
21,000-45,375
38,246-67,567
1,838-2,273
86.5-480
4.7
25,634-47,242
23,634-47,242

23,056-39,617

22.8-23.0
518.5

All parameter units are mg/l except pH

~ @ a 4
M- dautlasain yuge Ussiasgassn uazame (2533)
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Table 3 Proximate composition of palm oil mill effluents
Component Sludge Condensate
(%) Dry wt. basis Wet wt. basis Dry wt. basis Wet wt. basis

Total solids - 4.6 - 6.0
Crude protein (ﬁ 6.25) 10.9 0.5 8.8 0.5
Ether extract 25.6 1.2 34.6 2.1
Ash 11.4 0.5 14.2 0.9
Crude fiber 9.7 0.5 33 0.2
Nitrogen- free extract 42.4 1.9 39.1 23

Ny Hwang et al. (1973)
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Table 4 A comparison of the mineral composition of palm oil mill effluent as reported by
different workers (dry weight basis)
Minerals Muthurajah Rajagopaian & Wood (1977)* Hwang et al. (1978)
(1976)* Webb (1975) Mixed effluents
Sludge Condensate
Sludge Sludge

N 2.08 1.66 1.60 1.73 1.83
P 0.42 0.31 0.28 0.31 0.36
K 3.96 - 4.15 3.10 3.09
Na - - 0.10 0.06 0.05
Mg 1.04 0.01 0.77 1.88 2.41
Ca 0.42 0.78 0.77 0.21 0.33
Cr - - 0.0005 - -
Mn - 0.008 0.008 - -
Fe - - 0.31 0.10 0.04
Co - - 0.003 - -
Cu - 0.003 0.003 0.05 0.07
Zn - 0.0006 0.0005 0.025 0.035
cd - - 310° - -

*Recalculated

+Analysis not attempted

N1 Aaulas9n Hwang er al. (1978)
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Table 5

Substrate specificity and mode of action basidiomycete extracellular enzymes

involved in lignocellulose biodegradation

Name(s)

Ligninase,

Lignin peroxidase

Laccase,

Phenol oxidase

Endocellulase,

1,4 B- D-glucan 4 glucanohydrolase
Cellobiohydrolase ,

Exoglucanase,

1,4 B D- D glucan cellobiohydrolase
B- glucosidase,

B-D glucoside glucohydrolase

Cellobiose dehydrogenase,

Cellobiose: quinone 1 oxido- reductase

Cellobiose dehydrogenase,

Cellobiose: acceptor 1- dehydrogenase
Xylanase,

Endo- 1,4 B-xylanase

Xylosidase

- xylosidase

Reactions

Ca- CP cleavage of propyl side chains of lignin,
lignin model compounds, partially depolymerises
lignin.

Oxidises ©- and p- phenols and aromatic amines to
quinones.

Cleavage of internal 1, 4 3- D glycosidic bonds in
cellulose chains.

Removal of cellobiose units from non- reducing

ends of cellulose chains.

Cellobiose hydrolysis to glucose units.
Glucose removal from non-reducing ends of

cellulose chains.

Cellobiose + quinone cellobionolactone +

>

phenol.

Cellobiose + A >< cellobionolactone + AH,

Cleavage of internal 1, 4, 3- D glycosidic bond in
xylans.

Xylobiose hydrolysis to xylose units.

Xylose removal from non-reducing ends of xylan

chains.

W7: Zadrazil and Reinger (1988)
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