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ABSTRACT

This study presented production process and estimated cost of biodiesel with dry washing. The
feedstock came from 1,000 cc used cooking oil which reacted with 250 cc methanol and 8.7 g KOH
catalyst. All the solution was heated up to 60°C and let the trans-esterification process occurred in a
glass reactor activated by an electric field having 10 kV (a.c.) supply voltage for 10 min. The products
with the supplied electrical energy of 0.069 kWh/ liter of washed biodiesel were methyl ester or
biodiesel and glycerin of which the amounts were 1,073 and 147 cc, respectively. The methyl ester
was separated and dry washed by 2 absorbents, ammonium- magnesium silicate and silica gel. The
absorbents adsorbed the contaminants and the moisture in the oil. The quality and the cost of produced
biodiesel were compared with those from water washing.

Methyl ester before washing at the amount of 1,000 cc had a pH of around 9-10. By water
washing, to get pH value of 7, 2 liter of water was conducted. For adsorption, 10 g ammonium-
magnesium silicate was mixed in the methyl ester and the solution was agitated for 120 min. For silica
gel, two methods of adsorption were performed. The first one, 80 g silica gel was mixed with the oil
and the period for agitation was 70 min. Another method was to keep methyl ester in a bed of silica
gel with a ratio of 1 kg adsorbent to 500 cc oil. With the holding time of 1 h, the pH of the oil was 7.
The main fuel properties of the cleanup oils from the different washings such as the heating value, the
viscosity and the flash point were very similar. The cost of produced biodiesel including the used
cooking oil feedstock of 16.67 Baht/liter were 27.05, 28.44, 36.89 and 36.80 Baht/liter of washed
biodiesel for water washing, dry washing with ammonium-magnesium silicate, silica gel with agitating
and oil holdup in silica gel bed, respectively.
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Wananhiildd Gas) 2 - - -
Wnamsildda (n5) - 10 80 1,000

a wa o X a ¥ o o A Y Y avy 9y 3 y
MINNN 4 ﬁll‘]J@]“HEIﬂ‘ﬂ'Nl“h"fJLW'd\iu']llull‘ﬂIﬂﬂl‘ﬁfaﬂﬂ’]uﬂ’liﬁ’mﬂ'\]ﬂ'f]‘ﬁaTQ@]'JEJH']LLQE’LLU‘]JLLW\?

318M3 wldsindre | WarsgadumenTadion l¥@anuea
BN HIFENTAUNA BUUNIU el
HHV MJ/kg) 39.66 40.61 40.16 39.13
ANUHLA (cSY) 7.52 7.90 7.11 7
yanu il °C) 153 155 155 154
ANUARUMUY (g/lem®) 0.877 0.877 0.878 0.878

1 1 a o y? v v o .
M391 5 imdeansnnmynanuazetauunlsihdias ldmsgadu (Bahtliter)

318M3 mldindre | WarsgadunesTandion ls@anuea
BUDILTINTANGA HUDNIU sl
shutudia)dhids 16.67 16.67 16.67 16.67
WNIUDA 5.86 5.86 5.86 5.86
Twunaidoulaason lod 0.78 0.78 0.78 0.78
Tl $iann 0.5388 0.5872 0.4595 0.3748
swrhit19ha 0.0204 - - -
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M1 5 (Ap) IMeeansInmshanuazetanuylnidas 1msgadu (Baht/liter)

5183 spulyings | lyasgadunealaniiay 1¥3anuea
IS aa \ av v

uunTiBandane MUY suunrnall
3IMEIAAH - 1.2416 10 10
AMAUUUMIHAZINFITIY 3.1851 3.3085 3.1234 3.1234
EIPEY 27.05 28.44 36.89 36.80
5. asidwa 13fn13nan nudian pH vedluTedwasudu

Q

5.1 msisalnsenszuaunsnsiudiodine
3fladu Wetlouaunluih ndimeduaziuuondd
pONTUT Az uMILInTUsE NI fiaeames
nazndimedu odnadan wuSuimansasdy
Wanua 1,253.45 cc rdioflouaunliiusadu 10
kV 22 180 Todman da lddmnsianuazeinlu
U 1,072.66 cc nazndosu 147.33 cc Wil
Ynamdaau Wiilsalszana 0.069 kWhiliter
199 biodiesel ﬁmuﬂﬁzmumiﬁwmuéﬁ

5.2 luTedmandsninmsvinl§aservziiar pH
Uz 9 ierunszuaumsdrailiiiar pH
sy 7 a2l nanhi 19 lumsdas 2 aasdelule
A 1 liter

5.3 lumshanuazeinluTefiwa Taeldmsga
Fuuey TuitisnuuniliFeugana 10 g aslu'luTefra
1,000 cc fian1rzanuiudare pH Uszum 9
HAINMTNIUNTY mmﬁamﬁgﬂunm 120 1%
dwnsoanm pH aunde?

5.4 lumsihanuazeialuledwa Tasldaisga
FuganuealuluTefwatsuia 80 g ao'luTediwa
1,000 cc nazviinisnavudszuia 70 Wi Wy

a1 pHvedluTeAaisuanilszana 9 wzanaunie

Fu 7 vaziesihmsus luTedaluagadua T
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dszanm 9 ermumsusszana 1 $2Tue a1 pH ag
anaumdeoiiu 7

Y "oa o
5.5 ﬂﬁ'llﬁ‘ﬂﬂlﬁﬂﬂﬁuﬂuﬁ@aﬁiﬂlﬂﬁﬂﬁﬂ1ﬂ’313J

a

avernluTedmanunlsihdradn liilshide (1dms
aadu) nuhammshianwazeanunlfihidie
gnnmsianuazetauuuuialasldaisgadu
iesnnasgasuney TuflouuuniiFoudamnauaz 33
nwalisiamne Ao wen TudlouuuniliFoudanados

(% o

[ {43! 9 =\ g 1
FUATIZHUULDI VLADIUMITUATIEHYUL IHa uay/

A X 9 Ak A Y
NIDHFONIIINTIUVIYFITIANGINITIAIFITIANAUNUY

JuTediwa esrwnaniuiudslduds i 16.67
Baht/liter A1 27.05, 28.44, 36.89 uaz 36.80
Bah/liter lunsaiiidredaeth msdrauuialaeld
asgaduuen TuilewunnihiFoudana nsldas
aaFuFanaiiimsnu tazmsusiniuluuams

AAFUAINAIAL

U

a A

anAnssulszma

4
aAav A

Tasamsavedl la5unuativayu aoldlasims
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