110 Naresuan University Journal: Science and Technology 2017; 25(1)

ANNENNUS PNRIALazAN NI LHLad LUl R T

INNYAIUTINNANNUDATE
tunde Uaguu’, #5en wuslnaa™, thnuen gavsziady’,

NI0INUN DY’ waTAte NHENYS

Correlation of Viscosity and Density of Biodiesel by Law of Free Energy Additivity
Nantachai Patjuban’, Suriya Phankosol b*, Kaokanya Sudaprasert’,

Kornkanok Aryusuk® and Kanit Krisnangkura

*aeminmelulagwasau ﬂmxwé’wu?ﬁumé’aml,aﬁaq W Inenazmaluladngzasnasuy3 NFNMWNMIUAT 10140

" @dmnsianisgadmvnssnuazinalulad ausinsmansuazmalulad amingdsnaagiiuanidadinsze
NIUNWNNIUAT 10600

“ammimmaluladduail ansninensuasmalulad aminedemaluladnszasandisuys (Anenwaunguiisu)
NIUNWNNIUAT 10150

* Division of Energy Technology, School of Energy Environment and Materials, King Mongkut’s University of Technology
Thonburi, Bangkok 10140, Thailand.

hDepartment of Industrial and Technology Management, Faculty of Science and Technology, Bansomdejchaopraya Rajabhat
University, Bangkok, 10600, Thailand.

¢ Division of Biochemical Technology, School of Bioresources and Technology, King Mongkut’s University of Technology
Thonburi (Bangkhuntien), Bangkok 10150, Thailand.

* Corresponding author. E-mail address: s.phankosol@ gmail.com

Received: 11 January 2016; Accepted: 25 April 2016

unAnga

TuTedafundsnunaunilugluuuidemdunmdmivliluedossuddins lumsldnuiidudomnuanda
memamwzaslulafwamnzlfidudayalumssanuuuiag gunsal uaztAiaeiinduiunszuIumMs§uasIEw Msauds
wazmsunlnsenhiudamadluedatsud lumaseiauladnmenuduiusuatanumile wazanumnuiveedluladisa
PNANNTURUS WA UDHTTAINNHAIUTINYDINIS AU taadaaumsdmiulszanannuniinasy enunilalawiing
wazAaNIMINUWiuYaefiatamasnsa laduuasluladannnssuaumannueiesy lunsdnnlidayannissunssy
Lﬁaaﬁuaquua:ﬁuﬁ'ummgné’mmiuz‘h Tagaunisussrnaanuuiinaay anuniialowindg wazanuvuiwiy
yaaeiateamasnsaladuiianueaaieaauadsindy 1.16, 0.91 Uz 0.11% Mudey dwmiuafiaasmadnseluiy
WUUBNED 12.21, 20.86 War 6.829% dmdutafiatasmainsaluiuwuulidue, wannniilFaumsidesudmdulssine
menumilaaatl anuwilalewmning wez anumnwiveaslulediwes Tagl¥uuszasumsusumis (z,,) wazdnnuiusy
ejmﬁ'ﬂ (nd(ave))lﬁmmﬂamLﬂéaul,a?iﬂém%'uwhﬁ'u 14.40, 8.74 WAY 6.24% MNA1AU N stUIeuieuaIan

MIUszanaiuIssanssufigamaiio 1 wuhmannmsdsznadianugndausiudlumsldou
Mmdran: ngmuNIwasudss: luladus wiswamainsaluiu anunnuiy anuvile

Abstract
Biodiesel is an attractive and renewable liquid fuel for diesel engine. It can be used directly in the high speed diesel engine or
used as a diesel fuel extender. In practice, physical properties are great importance for designing equipment, synthetic process,

transportation and combustion in the engines. In this study correlation of viscosity and density of biodiesel are correlated to
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the Martin’s rule of free energy additivity for estimated kinematic viscosity, dynamic viscosity and density from their own
equations. Data available in literatures are used to validate and support the proposed equations. The proposed equations are easy
to predict kinematic viscosity, dynamic viscosity and density of fatty acid ethyl esters (FAEE) and biodiesels Production from
transethylation. The average absolute deviation (AAD) in estimation of kinetic viscosity, dynamic and density of saturated FAEE
are 1.16, 0.91 and 0.11%, respectively and 12.21, 20.86 and 6.82% for unsaturated FAEE. The same equations can be used

its average carbon number of atoms ( zave) and number of double bonds average (n i (ave) ) to predict kinetic viscosity, dynamic

ave

viscosity and density of biodiesel with the AAD of 14.40, 8.74 and 6.24%, respectively. The results form prediction FAEEs

and ethyl biodiesel at different temperatures agree well with the literature values

Keywords: Law of free energy additivity, Biodiesel, Fatty acid ethyl ester, Density, Viscosity
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