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Abstract
Sikong, L., Masniyom, M. and Sirinupong, S.
Separation of oil palm shell and kernel by using kaolinite media
Songklanakarin J. Sci. Technol., 2003, 25(3) : 341-349

The objective of this research is to investigate the possibility of using kaolinite from Ranong province
as media in the oil palm shell and kernel separation process by means of heavy media separation. The effect
of specific gravity of the slurry, type and amount of dispersant and type of clays on suspension of media and
efficiency of separation were studied. It was found that the specific gravity of oil palm shell and kernel are
1.40 and 1.20 respectively. While the average specific gravity of kaolinite grade MRD-B85, RANONG-325
and commercial clay from Univanich Group. PCL., are 2.54, 2.65 and 2.46 respectively. It was apparent that
the viscosity of clay slurry increased with the specific gravity of the slurry. For MRD-B85 and RANONG-
325 clays which have the average particle sizes of 10 and 12 microns, the pH of their slurries of about 5.84
and 6.33 respectively were obtained and at these conditions stability of the slurry rarely occurred and they
could not be used for separation. However, these clays can also be utilized as media when dispersant such as
Calgon or sodium silicate is applied to their slurries. It was found that the efficiency of separation depends on
specific gravity and viscosity of the slurry, type and particle size of kaolinite and dosage of dispersant. The
optimum separating conditions for MRD-B85 clay were the dosage of Calgon of 0.15% (or 1.5 kg/t of clay)
at the specific gravity of the slurry of 1.20-1.24 (27-32% Solids) in which a pH of 6.14 and viscosity of 104 cP
to very low value (could not be measured) were obtained. Thus, kernel yielded 97.57-100% and shell con-
tamination of 1.48-6.32% was achieved. While sodium silicate was applied to the slurry about 0.15% at the
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specific gravity of 1.22, pH of 6.74 and viscosity of 238 cP were obtained and kernel could be recovered 100 %
with shell contamination of 8.36%. When 0.15% Calgon or 0.25% sodium silicate was introduced to the
RANONG-325 clay slurry at the specific gravity of 1.22 the optimum separating conditions were found in
which pH of 6.65-6.85 and very low viscosity were obtained. At these conditions, kernel yielded about 100 %
and shell contamination of 1.80-6.31% was achieved. Moreover, when using clay of Univanich Group PCL.,
which is a mixed clay with the finer particle size of about 6.3 microns, as the medium, lower viscosity of 36 cP
could be obtained when specific gravity of the slurry had been adjusted to 1.22 at pH 8.29. At these condi-
tions, the good result of kernel yield 93.56 % with shell contamination of 5.87% was achieved without using
dispersant. However, if the dispersant was applied (0.1% Calgon or sodium silicate at specific gravity of the
slurry of 1.22), the efficiency could be improved to give a kernel recovery of about 95% with shell contami-
nation of 3.83-4.61%.

Key words : separation of oil palm shell and kernel, kaolinite media, oil palm shell separation
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Table 1. Chemical and minerals compositions of various clays studied.

Chemical Commercial
Composition MRD-B85 RANONG-325 Clay
(Mass %)
SiO, 46.0 46.0 60.1
ALO, 38.0 38.0 17.9
Fe O, 0.6 0.6 3.7
TiO, 0.03 0.03 0.3
Na O <0.001 <0.001 2.1
K,0 1.0 1.0 12.4
MgO <0.001 <0.001 3.2
CaO <0.001 <0.001 0.4
LOI 13.8 13.8 -
Mineral MRD-B85 RANONG-325 Commercial
Composition Clay
Kaolinite 87 83 Kaolinite
Quartz 4 3.5 Quartz
Mica 5 8.5 Muscovite
Gibbsite 3 3 Halloysite
Feldspar <1 <1 Calcite
Others 2 2 Potassium
Magnesium

Aluminium Silicate
Hydroxide
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Figure 1. Particle size distributions of various
clays studied.
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Table 2. Results of oil palm shell and kernel separation by using kaolinite grade

MRD-B85
Calgon (Na,SiO,)
S'Gj Dispersant Viscosity pH Recovery % Distribution
(% Solids) dosage(%) (cP) (%) of shell in
kernel floated
1.20 0 447 5.84 0 0
27 0.05 147 6.06 96.51 3.14
(150) (6.69) 0) 0)
0.10 35 6.10 96.70 1.74
(129) (6.71) 0) 0)
0.15 very low 6.14 100 1.48
very low (6.74) (93.62) (8.75)
0.20 - - - -
very low (6.76) (97.21) (5.13)
0.25 - - -
very low (6.76) (98.18) (9.94)
1.22 0 489 5.84 0 0
(29.7) 0.05 1932 6.06 94.55 10.80
(1396) (6.69) (95.14) (21.03)
0.10 251 6.10 99.66 7.50
(815) (6.71) (90.14) (9.80)
0.15 104 6.14 97.57 6.32
(238) (6.74) (100) (8.36)
1.24 0 972 5.84 0 0
(32) 0.05 159 6.06 99.17 8.61
(375) (6.69) 0) 0)
0.10 38 6.10 98.23 4.47
(192) (6.71) 0) 0)
0.15 very low 6.14 100 2.20
very low (6.74) (95.89) (23.78)
0.20 - - - -
very low (6.76) (100) (6.49)
0.25 - - - -
very low (6.76) (96.94) (6.49)
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anunitadenainanialildua: wrsousnudalu
aana e 100% lasfinzandueg 6.31% “miun1ie

NaN qmﬁalﬂﬁmaﬂu%&ﬂmﬁa FagldUSnm 0.25%

fianuaeiimzaes weswty 1.22 Sdlden pH
6.85 uazArarmwitadanandaldls flx 1wnen
wenwdaluaananlé 99.95% leaadnzauuag 1.80%

“nsumsldauanian uin ginienid 41e
uwru Foduduann suasiaweaunaeds 6.3
Tunsowdudrda Usngiuilon aninlgldanadadu
30 % Solids (A9 UWIE 1.22) azl¥en pH 8.29
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Table 3. Results of oil palm shell and kernel separation by using kaolinite grade

Ranong-325
Calgon (Na,SiO,)
S‘Gj Dispersant Viscosity pH Recovery % Distribution
(% Solids) dosage(%) (cP) (%) of shell in
kernel floated
1.20 0 3184 6.33 0 0
(27) 0.05 834 6.53 96.41 2.50
(2596) (6.49) ) )
0.10 78.4 6.64 98.42 3.37
(1047) (6.53) (80.93) (7.38)
0.15 very low 6.65 97.74 2.04
(236) (6.57) (92.34) (5.25)
0.20 - - - -
(61) (6.60) (93.94) (4.98)
1.22 0 4258 6.33 0 0
(29.7) 0.05 1316 6.53 97.35 9.52
(2374) (6.49) 0) )
0.10 443 6.64 99.66 10.02
(868) (6.53) 0) 0)
0.15 very low 6.65 100 6.31
(574) (6.57) (74.48) (7.59)
0.20 - - - -
(153.9) (6.60) (98.93) 4.04)
0.25 - - - -
very low (6.85) (99.95) (1.80)
1.24 0 6480 6.33 0 0
(32) 0.05 1967 6.53 92.17 16.04
(3126) (6.49) ) 0)
0.10 326 6.64 95.93 8.78
(815) (6.53) (89.40) (17.8)
0.15 48 6.65 96.43 4.40
(136) (6.57) (97.94) (11.34)
0.20 - - - -
very low (6.76) (98.67) (4.85)

1 = U Clld [ U
auMAnd1h  wnsalinanisuaniialeslidadld 15
B8NIEINBAT NaNAa  1WITALENINEARaNN b
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7 an wsausnwaaluaanuld 97.51% lagidnza

Uuog 4.61% uaz 97.93% lasiinzazuueg 3.83%
AMNAAU
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fheusaua aasad sl lahd aaealad (halloysite)
uealod wasliue (Fanunniuidouazgliiandane
lansonlod uasfiosdsznaumaaiesil Si0, 60.1%,
ALO, 17.9%, Na,0 2.1%, K,0 12.4%, MgO 3.2%
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Table 4. Results of oil palm shell and kernel separation by using commercial clay
from Univanich Group Public Company Ltd.

Calgon (Na,SiO,)
S.G. Dispersant  yijgcosity pH Recovery % Distribution
(% Solids) dosage(%) (cP) (%) of shell in
kernel floated
1.22 0 36 8.29 93.56 5.87
30) 0.05 very low 8.31 94.51 3.71
very low (8.34) (95.34) (4.95)
0.10 very low 8.39 97.51 4.61
very low (8.55) (97.93) (3.83)
0.15 very low 8.50 95.10 4.14
very low (8.51) (95.18) (3.65)
0.20 very low 8.62 96.39 0.73
very low (8.69) (98.21) (4.07)
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