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Abstract

Preliminary study revealed that the enzymes from Aspergillus niger
ATCC 6275 was able to separate the suspended solids and oil from palm
oil mill effluent after incubation at 40°C for 24 h. This investigation was
therefore carried out to study factors affecting the separation of suspended
solids and oil from the decanter effluent as bulking solids. It was found
that the characteristics of the effluent, especially the concentrations of oil
and suspended solids, had a great influence on the occurrence of bulking'
solids and the sample containing high suspended solids and low oil
concentration (9,500 mg/) was chosen for further studies. Resulfs
indicated that the effluent must contain oil not less than 15,000 mg/l so that
the bulking solid would occur from the reaction of the enzyme (with
xylanase activity of 200 U/ml) after incubation at 40°C for 6 h. Minimum

concentrations of enzyme from Aspergillus niger ATCC 6275 and

&)




commercial xylanase were 200 and 600 U/inl, respectively. Incubation at
60°C could reduce the incubation time to 1 h. The optimum pH was 4.5,
This enzymatic separation process resulted in the COD reduction of 35%
and oil removal of 95% under the optimum c01.1d1'ti0ns.

Studies on the decolorization of the supernatant after the separation
of bulking solids revealed that the chemical method was more promising
than the biological method (using the commercial enzyme ; peroxidase,
and microorganisms ; Phanerochaete chrysosporium and Coriolus
versicolor) and physical method (activated carbon and Para rubber seed
adsorption and sand tank filter). Among the coagulants and concentrations
tested, polyferric sulfate at 10 ml/l with CaO (10 g/l) gave the maximum
decolorization (84.5%) and COD removal (86.5%).
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PONDING SYSTEM OF P.O.M.E. USING TWO-PHASE ANAEROBIC
DIGESTION AND FACULTATIVE OXIDATION
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ACIDIFICATION PHASE

A
F 1
]
. {nfluent . H ACIDIFICATION ACIDIFICATION
MiLL , DE-OILING m.\:kl———" —= X —
Raw Effluent, . ;F’ : POND | POND 2 R
pH 4,2 : ,
23 ma/ — .
ggg - ;s'g :: /: B Traps Removal of Free Oit Each Two (2) Days H.R.T,
S'S - -18.001‘ Ir;g/l 2) Homogznous Effluent l N
iy S. .5'006 el 3} Soiids Sextiemenc I Ne.l No, 2
i\\l :0' " -/l 43 Partial Reisase of Bonded Oil pH i3 50
A T8 : V.EA. 88 /1 5100 (mg1
T.N. 00 mg I 7 . $500 {ms7h) me/h
. o _—I Recycle Biomass at I:] Ratio for
1} Buflering
2} Cooling
3) Sezding
METHANOGENIC PHASE s
! i | AN
1 1
ANAERROBIC MATURATION PRIMARY ANAEROBIC l
FOND POND
15 days h.r.t, 30 days h.r.a. ,
T
l ! N f"'\
Monitored Moenstorsd \J\/
1) Alkalinity 3600 2000 mz/] 1) Alkaiinity 4200 - 2400 mesd
2} V.F.A. §0 - %0 me/l 2y VFA, =135 mesl
3t B.0.D. 250 mygsl n B.O.D, Ta-T4
4) pH 7.5-7.9 " 4y pH <00 e/l
) Desludging
FACULTATIVE FACULTATIVE
E POND la POND 22
4 davs h.r.t. 4 days h.r.t.
U i FACUL [VE
 FACULTATIVE : TAT .
J  POND It POND 24 ™
1 +days horat. 3 days h.r.t,
! A e r——— )
1N Alkaiinity  2200- 1300 ma/l 1600 -1800  mg/)
4 pH 7.3-3.2 5.0-3.5 _"'"" S
- - LA .
FINAL TREATED DISCHARCGE .
Typical Quality ’ N A
pH. 8.7
B.O.D. =100 mg/l
C.0.D, <1000 mg/l
8.5. 450 mg SAND-BEDS
T.S. 6000 g/l Dewatering & Recovery
: AN, 40 mg/1 of Sludze Solids
T TN 85 mgn  Sh 43.50%
Nitrogen 4.80% | Dried
Phasphorus (P}  0.9% Cake
Potassium (K) 1.04%0 Typical
— . Magnesium (Mz) 1.009, .
BOUSTED ESTATES AGENCY SDN. BKD. e Mal LT prgper
GROUP ENGINEER'S DEFT, Cakium (Ca) 1.00%
- pH 6.5~17.5
! v ¥
= o o g = 4 ¢ r r [
o 6 ar =1 1
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8. ilef (APHA, AWWA and WPCF, 1985)
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