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Report Title Biodiesel Washer

By Miss Sansance Chompoorat  Student TD. 46015548
Miss Orawan Yardee Student ID. 46015555

Advisor Assoc. Prof.DrPaisal Nakpipat

Co-Advisor Dr. Narisara Thongboonchoo

Report for Bachelor Degree of Chemical Engineering

Department of Chemical Enginecring, Faculty of Engincering
King Mongkut’s Institute of Technology Ladkrabang

Abstract

The biodiesel produced from reaction of vegetable oil, alcohol, and alkaline catalyst
usually contain of significant amount impurities. Those impurities such as excess catalyst, free
fatty acid, and soap could lead to poor fuel quality. Therefore, water wash of hiodiesel after
synthesis is necessary. The counter flow, sicve tray, liquid-liquids extraction column is a choice
of this biodiesel washer design from the efficiency of extraction. The 10 sieve trays glass column
with diameter of 5 cm and height of 140 ¢m is made by scale down dimension from industrial
liquid-liquid extractor, The performance of the washer column is conducted by feed heated water
to the top of column at constant flow rate of 1 liter per hour, pump biodiesel thorough the bottom
of the column at flow rate of 5 and 10 liters per hour, and stir the sieve tray at speed cycle of 5
rpm. The result from using two types of biodiesel found that the flow rate of 5 liters per hour
lead to the decrease of pH and amount of free fatty acid betier than the 10 liters per hour from
longer contact time. The multiple washing cycles is needed for better fuel quality and suggested at

three cycles.
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a. ilems WanudousTud siidemanidos
1 il Hdpamauendinamuanaamass sunfedusuFatuasfany
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2.2.8 DsAfRRIEMST NN AR ¥ (Stagewise Contact Extraction) {9}
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1. M3anaTRE(Single-stage Extraction)
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& r oM ) A =
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Vy, +Lx, =Mx,, (2-2}
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L'V=VM/IM (2-5)



14

L/M=VM/LV (2-6)

v. augamsafialuneUiAe? (Single-stage equilibrium extraction)

P o n’ o - y w
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o IR
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¥ 4
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Vi ‘ vz
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N Tiaiite
)
\\_\\
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j .
Lo e I I - = A

(@ (b)
71l 2.3 augaminiafI0vaAMa N URDUIAYT (Single-stage equilibrium liquid-
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' L 3 3 3 b 3 ¥ b 3 ¥
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' Ha ¥ or ¥ ¢ ¥ » W ¥ w > w
1 ATIN | aFaN | adeh | adeR | aded | aden | afa | aft | ada
(L/h) r < o
1 2 3 1 2 3 Ny 2| A3
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l -
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2
10 6957 | 6943 | 6931 | 0.8787 | 0.8B785 | 0.8786 | 8.76 | &.14 | 7.57
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1. psmmnmilunsanimBBinunsatvfudasziegdlululedma
LImsmanudetuvetmsasas Isdonlaason leddomsas oo TnmaBoy
lalasummian (KHP)

LL1 s Taunm@ou]aTasmuwinnaslleulugoyfanngd 110 asm
waduanslduluedinmed vimfusiTnunaFonlaTasoumwmiany 20,121 135 aaa
Tuagarfie 204.22 nfude Tua) arawhinhedu 1000 Taddns

Aaflunamuduti = (20.121)(1,00004204.22)(1,000) = 0.0985 usiyoa

112 wienmsazme Imdoy laason i luni aaududuyssa o.1 wof
uoa Tasmmsveludonlaasonladlsmnn 4 ndy vinzanluhemiudfumsasand
31105 1,000 iaddas

113 ImmsemsazanInunmFonlalasnuwimuan 25 laddasdae
misazareTr@onlsasenladfims oy 18 Taol v odvniduiiududinmey Ysuinsves
Tosdon lansen lsamidy 24 Nadaas

anumdyiuvedIzdonlansonlad = (0.0985X25i24) = 01026 uoF
woa

msmamudunsanniEnansaluiudaszieghilu ledaliunoumy
@3 14 A.O.CS. official method Ca 5a-40 AiD

1.1 azau Ty ToRmulszuna 28.2 £ 0.2 nsulwemueafifiunme so fladaas

12 TmsasuTsdonlapsentadiZndudunivon Ussanu 0.1 upiiea Tao
H-ueddnBudiududinmes

L3 imidm

ps luiuBaTe (% FFA) = [USasea (m) x N x28.21/ hntintnTefiara (nf)

i

(4.1 X 0.1026 X 28.2) / 28.185
0.421 %

il

i

Mnnuahinge % FFA X 1.99

= {838
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wisduuenswny 1t thlddnimin 1 43.963 afu nuimdmi idhdy 25.053 pfy
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24 fnanlunsneteswowsianmuaaduvas Tavanununiiuvenin
guinnil 20 paR U AU (11 0.998405 NTUABGALIRNIFLAIAT
azldTms = 25.053/0.998405 = 25.093 QALIANIEUALAS
. ¥
2.5 i lulefusald luvatannuaedume @i saiing Faimain 19 40.953 05y w1
¥
iintnveslulefamld 22.043 nfy druzam
o
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¥
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N3 ASTM vevrhaidluTosmaa

1 »
MINN v-1 AT ASTM soaviuiuluTefia

AMERICAN SOCIETY TESTING AND MATERIALS STANDARDS FOR BIODIESEL

TEST PROPERTY ASTM TEST ACCEPTABLE UNIT OF
METHOD VALUE MEASURE

Specific Gravity D1298 0.86 - 0.90 g/em’ at 15 °C
Gross Heating Value D2382 17.635 min btu/lb
Cloud Point D2500 Report to customer degrees Fahrenheit
Pour Point Do7 28 max degrees Fahrenheit
Flash point D93 100 min Degree Celsius
Kinematic viscosity at | D445 1.9-6.0 mm’ /sec
40°C
Water and Sediment D2709 0.05 max %vol
Copper Strip Corrosion | DI30 No. 3b max Degree of corrosion
Sulphur D2622 0.05 max % mass
Carbon Residue D4530 0.05 max Somass
Cetane Number D613 40 max
Sulfated Ash D482 0.02 max Yomass
Neutralization/Acid D664 0.80 max mg/g
Number
Methanol Gas 020 max Y%omass
Free Glycerin Chromatography 0.02 max Yomass
Total Glycerin Gas 0.24 max Yomass
Oil Ester Chromatography 97.50 min Somass

Gas
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. ANUHIA
R o Leamweamy | gatuen | gatwam | ganuld
yHaves | md | 7 40 °y
, Fou (Magay R (@3 (29m (@471
wmed | oy | (1R - . u
flansiy . wa¥ua) | oYarua) | adem)
NouR)
wnaen
o
B3
Uuaon | 49.8 | 40060 6.7 2 -9 84
Arlon
Wian | 544 | 40449 ’ g - 180
5N
FE .
dniuga [ 49.8 {40060 4,08 2 -1 171
A
MADd
Wiiuaen | 46.2 | 39800 422 0 -4 -
UAS U
lnaley
o
mas
—]
diuihay | 466 | 39800 45 8 6 19
MU 56.2 | 39800 441 1 -4 174
=1
MAol
£
Wiiunn | - Y 15 12 -
Teriudad |
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naauiAvenhiiudisa

1

: e A 2 ar d'. =]
HIHHMSATTHIUIAIDIOUAAIFD

WAL
HYUT nyusa
anumila figamgd 40 ASTM D445 | lidindng 1.8-4.1
(yuddland)
qungimindufifovaz 90 Twa | ASTM D86 aigani 357
TaeiFunas(osusaiyon)
W (eeruvaiaa) ASTMD93 | lidnd 52 g 52
YA Inam (eensaiFon) ASTMD97 | higandii6 liigandi 10
ndHFiny ASTMD613 | hidndn 45 Tidind 47
ASTM D976

ANudsIw: figungd 156w | ASTMDI298 | 'liganii 092 0.81-0.87
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