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2007

Tonne Export value (M Baht)

Palm oil 13,746,823 313,430
Palm Kernel Oil 1,060,713 29,561
Palm Kernel Cake 2,093,499 7,193
Oleochemical Products 2.140,173 63,084
Finished Products 351,183 10,372
Others (include biodiesel) 181,851 3,190

Total Export 19,574,242 426,830
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A factory hammer mill

Long fiber (18-26 cm)

Short fiber (9-12 cm)

v

A laboratory coarse hammer mill
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Short fiber (4-5 cm)
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Parameters during pretreatment of ball-milled EFB by autoclave and steam explosion

Parameters Pretreatment
Autoclave Steam explosion
Required | Experiment | Required | Experiment
al al

Temperature (°C) 100 105 180 180-190
Pressure, initial (MPa) - 0.01 - 1.3
Heating time (min) - 26 - 70-90
Holding time as 20 20 20 20
required temperature
(min)
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——( lucose content

—a— ethanol content

Glucose and ethanol content
(% by weight)

60 80

Fermentation time (hr)

Yield of ethanol and glucose contents during ethanol fermentation by
Saccharomyces cerevisiae of ball-milled EFB pretreated by the dilute
alkali solution at 180°C.
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Molasses Composition

SA.AS.NAUSIA ASSON

Item Cane
Brix 79.5
Total Solids (%) 75.0
Specific Gravity 1.41
Total Sugars (%) 46.0
Crude Protein (%) 3.0
Nitrogen Free Extract (%)  63.0
Total Fat (%0) 0.0
Total Fiber (%0) 0.0
Ash (%) 8.1
Calcium, (%) 0.8
Phosphorus, (%) 0.08
Potassium, ( %) 2.4
Sodmun. (%) 0.2
Chlorine, (%) 1.4
Sulfur, (%) 0.5

Mineral Cane
Copper, mg/kg 36
[ron, mg/kg 249
Manganese, mg/kg 35
Zinc, mg/kg 13

Vitamin Cane
Biotin, mg/kg 0.36
Choline, mg/kg 745.0
Pantothenic Acid, mg/kg 21.0
Riboflavin, mg/kg 1.8
Thiamine, mg/kg 0.9
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Molasses storage tank Pretreatment
_______ 1 —— e — — — conc.HZSO4
| !
v \

Dilution Tank

Fermenter
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Alkali-Heat
Pre-treatment
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Fermentation
Zymomonas mobilis

3 days
Ethanol yield~4%
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Dichotomous branching
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Cassava
Fresh Root
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Cassava Starch

Cassava Cassava
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Dried chips

€




asas=naudamudnl-nag

puAUs:znou Sogazlngunmnindn
aoNIdu 70.25
o 21.45
Wsiiu 1.12
Twu 0.41
1aly 1.11

L 0.54




vudn-nay

MU

T

Isuouuith



NANAANWAIULAY
(26 aﬁ”ﬁ'uﬁu)
v v

[P U o @ ® ¥ [ ¥
NWLEW/ NWDALNA LLﬂON%ﬁ']‘.IJZ‘ViaG

(5 auaABNULEBRIBAALDY 11.25 S UABRINWE)(3.5 auawiilirTofaldni4.7 SMUuawAITUE)

| |

-3 6L 6 Lﬁ@mg] /wilaaaudls / s1slranuninu

|

q@m%mmmmi, [ARAZM):S ﬁ:ma, N1




CASSAVA ROOTS ]

Water ﬁ, +

| ROOT WASHER P WASTE
Water ﬁ, + |—. Peels, sand
-

e ROOT CUTTER & RASPER
+ Laguid recycled
— »| COARSE EXTRACTOR (1) - Pulp
Sulfur walcrﬁ +
Pul
FINE EXTRACTOR (1)  |—0
Water —* +
SEPARATOR (1)
Sulfur water
vV v
. Pulp Y
FINE EXTRACTOR (2) COARSE EXTRACTOR (2} 1_—
Water —v + +
Live: SEPARATOR (2) COARSE EXTRACTOR (3)
iquid recycled Ligquid
* * recycled
E IGE 88
Liguid recycled CENTRIFUGE PULP FRE'..T'rh Liguid recycled
Hot air from bumer > FLASH DRYER DRYING
CYCLONE & COOLING CYCLONE
1 CASSAVA
SIFTER
PACKAGING

[ CASSAVA ]
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Ol-amylase
Saccharificatign

Cooking Liquefaction

Milling&Mixing

Direct Steam

Indirect Steam
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