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Plant of Bio-Diesel From Press Separate Crude Palm Oil
Mr.Panya Daungyvilailux
Report 2010
Abtract

This project was studied and designs the biodiesel continuous production process from
crude palm oil (CPO) by using a microwave irradiation which the reaction time is shorter than
conventional heating. For conventional the biodiesel production from crude palm oil containing a
high free fatty acid content by using a MO-sﬁge process. The first-stage was a free fatty acid (FFA)
reducing process for reduce FFA to less than 2% w/w or 6 mg KOH/g by using sulfuric acid as the
catalyst in an esterification reaction which was then followed by a transesterification reaction using
sodium hydroxide as the catalyst as the second-stage. Results from the experimental showed that the
continuous process for reducing the acid value of CPO from 15-24 mg KOH/g to less than 6 mg
KOH/g was found to be 34.5% v/v methanol, 9.2% v/v H2SO4 and 84 sec residence time in reactor
at the maximum power output of microwave irradiation is 800 watt. And the methyl ester content of
biodiesel was 83% w/w with 20% v/v methanol, FFA (esterified oil) +4% w/w and 84 sec residence
time in reactor at the maximum power output of microwave irradiation is 800 watt.

Due to the conventional biodiesel production is by using alkali-catalyzed
transesterification. In this reaction, triglycerides were reacted with an alcohol to produce glycerol
and fatty acid monoalkyl esters (FAME) which are the untreated biodiesel. The untreated biodiesel
contains several impurities: free glycerol, soap, methanol, free fatty acids (FFA), catalyst, water and
glycerides. The engine life can be reduced by high levels of impurities. Therefore, the purification
stage is essential. The system of water washing biodiesel system had the five components: spray
column, bubble column, settling column, salt column and dry column. The results have shown that
the properties of biodiesel are as follows. 0.009%w/w free glycerol, 0.07%w/w water, 885
kg/mzdensity, 97%w/w methyl ester and 5.83 at 40°C viscosity. The water washing had some

disadvantages: emulsions, wastewater treatment and drying of final product.
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O
[l — O—C—R'
Hzc—o—g—R' RTO—=C—R"" ' mc—oH
{l talyst Il
HC—0—C—R" + 3R—OH =22~ R o0—C—R" + HC—OH
I 0
HZC_O—C_R"' R—O—C—R" HZC—OH
triglyceride alcohol ester glycerol

R',R",R" are fatty acid chain that have long chain of carbon and hydrogen
R is short carbon chain
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EUROPE USA
Standard / Specification EN 14214 ASTM D-6751
Application FAME FAMAE
Aetanc No. >51 >47
Methanol (% mass) <0.20 -
Ester content (% mass) >96.5 -
Monoglyceride (% mass) <0.8 -
Diglyceride (% mass) <0.2 -
Triglyceride (% mass) <0.2 -
Free glycerol (% mass) <0.02 <0.02
Total glycerol (% mass) <0.25 <0.24

Medl 33 uAeneazdoadefivuANIgUNIN YeuNAAR@ADTANMIATTIU  ASTM

=4 Qs oy o S a
Ps 121 uffeufsufuihdudwall las@eunuunasgiu ASTM D 975

Standard Test ASTM D 975 | ASTMPS 121 Thai Regulation
Fuel Diesel Fuel Biodiesel High Speed Deisel
Major Substance Hydrocarbon | Fatty Acid Nathyl Ester

C 10-C21 Cl12-C22
Higher Heating Value, Mj/’kg
Kinematic Viscosity, cSt @ 40°C 13-4.1 1.9-6.0 1.8-4.1
Specific gravity, kg/l @ 60°C 0.85 0.88 0.81-0.87
Water Content, ppm by wt 161 0.05%max 0.05%max
Catbon, wt % 87 77 -
Hydrogen, wt% 13 23 -
Oxyen, wt% 0 11 -
Sulfur, wt% 0.05max 0 0.05max
Boiling Point Rangc, 'C 188 - 343 182 - 338 -
Flash Point, ‘C >52 100 — 170 >52
Cloud Point, "C 15105 -3 t0 12 -
Pour Point, C -35t0 15 1506 10<
Cetane Number >47 - >47
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n. A¥HFINY (Cetane Index)
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v. ANUHHA (Viscosity)
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3. MANNTON (Heating Value / Calorific Value)
g ' Y = ¥ Ay v 9 Z’ as g a W N
fanudeu  deanwfounldninmsgn ludveahfusemdsiuoondiou
' Y Ay ya - ad & I3 Yy Any o ) ~ v o
aanudounldn 2 nsdl lunsdifinils Auaudeudldndminmsgn luduaslimsndudvea
¥ b v '
Touufluneain Sondanudougs (High Heating Value : HHV) lunsdifiges dlunnufoud

v b4 3 ¥ v
18lunsdiflorvirlitims ndudaduvemin  Sepihdmaudoudr (Low Heating Value : LHV)

dmsunenlaialaliieg 2 wiw fe

4

1. ¥ 1.y (British Thermal Unit) wuisfiasmasanufouiivhliii

° Ao a ;3’ 0 = 1 v 9 s A
UM 1 loua UPUNNGIVY I' F 1390731 1 U8R U59U U.N.g

b
o_o

2. vitoiAaes (calorie) MuedSumanuiou Hldihdwon 1¢
¥
gungiaeiu 1% Fond1 1 mbwaawdouunass 1 Alaunaei/Alaniy whfu 18 dfgaloud
¥ v v
@omasnldrumTosuamn lulinelu  ezdecdleTasnuiiudiuilsznou
1 14 ¥ . :l i o
mvenazilaiamagn ludededidiin (1,00 wweihildanmamIndezeglugilled eds
9 ] v A g [~ & o o :' v 9 A 9 A A 9 a aa I
$ouny uddloBuashozndudauiiuneai  Aanufeunmldnnmniedieludesdfianszdu
' 9 =3 N ¥ Ay v 9 a 1 ¥ Ay ¥ o
Aaaudougs mnede mardoud Idninmamnnd swfumanuioundsiidnnmandud

FY
vodletin MsmIAIANNIPUTIIAIN ASTM D 240

. zqmm“lﬂ (Flash Point)
:’ o/ d” a A o w 0 9 o -
wnuldveniviudemds  anuddglududuasvnndaddelums
b4
sudafusay  wazlduminin udldfanudidy Tasassdemsduantuazlse@niamues
A 4 dyu Y ) Qs = oy o/ a v oA a
nFend wenuinfitaldganyv dwsuasaeumniiviusidawnniielu quugligany

:’ o o a J 1o ' a °
Tvoshiufmamudefmuavesnsensnmasd lidwnd 50 ° s msmgamgiigany e

ASTM D 93



<

1 4

"

26

2. M5nau (Distillation)
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%, PINEIN (Carbon Residue)
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ful-o-g-a H,-OH
(l:H-O' R+ 3INaOH ——>» CH-OH + 3INa-D-C-R
cul-o-ﬁz-a *H,-OH
Triglycerid Sodium methoxide Glycerol Soap

51l 3.6 UfRseneletifindui IiRae)

CHOH + NaOH —» CH,0H + H0

Methanol Base Sodium methoxide  Water
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air pump
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3.13.2 MIAMVVUNA
3.13.2.1 Lﬁuuamﬂ?\uu'laaau (Ton Exchange Resins)
Ton exchange resins dn msuanlasulosou (on exchange) Lfluﬂﬁﬁ%mﬁ
P 3 o = dy 1 o Y v
wanlaou'leseuninaisveudenulooouvesazai Tashnszurumsiley 1l Tassasaves
a { o o g aa a 4 a
v ufamsdoundaswnin uas Tasia ldasvesndaiion 1988 135U (resin) Fudluaswed
s ) A A ' wa @ a A 9 A a P
Wwos N Iasea I uUIFONYINN K5 ouTUs 1Y aulia laend lveusdu Aedesli lessudassh
1 9 v
annsouandfouiyulessulinirld ua liazawivazdeslivesinnislulnssadeTuanasdi
Moanoiie 14 lesouaag sudiesnldazain Jusinidauudertumsuanasulessuivei
s W a W é

anuazenlulefmane UM LANXESS Deutschland GmbH 8% V3N The Purolite Company %43)

a o I
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HAASUITAD Lewatit” GE 202 Uz Purolite PD206 Mwd1ay 15 3u9zgnussyluneduinsaumaf

.
A v @

iodniulopouenamesen uazay 1inluTedwai Inaru nszuanmsveaw3in LANXESS fio
vl TeRafinonndiesea sonudunguiigunngi 30-40 °c udaniunInadus FuiiGosiu 3-4
Fu fwanaluglil 3.3 nagamnsath sFunduin1fnld domslFumueadiausfuiisy
lopouvendiresen uazadm 15FUYBS M Purdlite TdnyazmatanurudnIiu uaz 14
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Biodiesel from Qperating information

phasc separation * Fresh 6F202 is first precond/tioned by drying with 3-4 bed volumes
c?y*crmc 6002000 ppm MeQH at 28V/h. The MeOH 15 then drained and the biodiesel passed into
glye H -

the reactor. Before the MeOHH wash, the bicdiesel is also drained

soap 10 - 200 ppm

* After preconditioning, 6F202 is only subjected to alternate MeOH /
tiodiese! treatments and never washed with water.

+ 100% bed volume woter-wet. 95% in MeQlH, 3C% in bioaiesel « glycerine

Qperating Conditiong:

Temperature: 30°C - 40°C

LHSV: 1.5 - 2 BV*biediesel/hr

Bed height: 1-2m

Op. Capacity: 250 g glycerine/litre

Regeneration: MeOH @ 20-35°C

Reg. volume: 2-4 BV to transesterification
5-10 BV to McOH storage

Resin life: 4-5 years (average)

*BV = bed velumes

refined biadiese!
glycerine: <10 ppm
soap: <5 ppm

31 3.14 ms s Funannlaeu leaeuvesusin LANXESS
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Cleaned Vesse!  Glycerin Removal — Glycerin Removal

P - - —
In Swand-by Lead Vessel Lag Vessel
Service Flow
RO >
PO
i G ——Y—P - |Methanol
.+ 1903 52 €. Strip
fy 4N vy Ao 4
ﬁ# Heat
L to > 70°C
! ! 4 (>160 9F)
L~ ———

« Lead Vessel regenerated with methanolto remove glycerin at breakthrough
To Storage

« After regener ation lag vessel moves to lead position —

» Methanol and glycerin are returned and u sed in the Tran sesterification process

« Remaoval of catalyst bythe resin will redu ce the holding capacityfor glycerin. On ionic
cap acit y exhaustion as indicated by elevated sodium or higher pH The resin should be
removed from the vessel and replaced with new or reg ener ated Purolite PD206

317 3.15 mslFmusadias Funvu leeouveandimes0aveausin Purolite
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317 3.16 uuniiaea (Magnesol)

Magnesol* Unwashed biodiesel
1 (afier separation and after methanel removal)
N
Finished
Product
Tank
Mix
Tank
Filter
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Unwashed, 1% Magnesol  Washed And
Parameter Specification ,

Untreated (77 C/20 min.) Dried
ASTM 6751
Free Glycerin,% 0.020 max 0.033 0.005 0.002
Total Glycerin,% 0.240 max 0.209 0.191 0.196
Flash Point, °C 130 min >190 200 163
Water and sediment, vol.% 0.050 max 0.1 0.04 0
Carbon Residue,% 0.050 n;ax <0.010 <0.010 0.05
Sulfated Ash, mass % 0.020 max 0 0 0.005
Kinematic Viscosity, cSt@40°C 1.9-6.0 4.127 4.097 4.207
Total Sulfur, mass% 0.05 max 0.00006 0.00002 0.00007
Cetane Number 47 min 51 513 55.9
Cloud Point, °C Report 0 0 0
Copper Corrosion No. 3 max la la la
Acid Number, mg KOH/gram 0.80 max 0.32 0.27 031
Phosphorus, mass % 0.001 max 0.0007 0.0005 0.0006
EN 14214
Viscosity at 40°C , mm’/sec 3.5 min-5.0 max 4.1 4.1 4.2
Oxidation stability at 110 °C, hours 6.0 min 0.5 3.7 0.2
Methanol content,% 0.2 max 0.113 0.011 <0.001
Metals I Na+K, mg/kg 5.0 max 3 <1 5
Metals II Cat+Mg, mgrkg 5.0 max 0 0 0
Phosphorus content, mg/kg 10.0 max <1 <1 <l
Soap, mg/kg None 651 4 13

3.13.2.3 1nA0 [10]
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