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SPEECH OF CHAIRMAN OF
INTERNATIONATL CONFERENCLE ON GREEN WORLD
IN BUSSINESS AND TECHNOLOGY 2012 '

With all my respect, Rector of Ahmad Dahlan University, keynotes speakers,
authors, participants, and other guests of International Conference on Green
Woarld in Business and T'echnology 2012

The issue of global warming, increased CO: emissions in the air, high air
temperature, climate change, deforestation, flooding, energy crisis, food crisis is
causing human life to be uncomfortable and crime increases. T hese problems are
global problems require solutions that are found and solutons through a
conference.

International Conference on Green World in Business and Technology 2012
designed o invite and bring together practitioners, scientsts and environmentalists
from wvarious disciplines who are expected to contribute to the government of
Indonesia and the world in preventing, overcoming all the consequences of
environmental damage. The theme “Technoprencurchip based on Green Dusiness and
Technology” has been chosen to support celebraton of 51t Ahmad Dahlan
University anniversary.

'This conference is the result of dedication and commirment of many people. We
are grateful to the authors who have submitted papers, to the reviewers, to the
conference committee member who have been untiring in their efforts to make
this conference a success. We also would like to thank our sponsors and
cooperating  societies who™ have -been gcncﬁ)uﬁ in their contributions to the
conference.

Finally, T would like to extend my welcome ro participants of the International
Conference on Green World in Business and Technologg 2012, We hope this will
be an exciting meeting for cveryone. We apologize if there are some unpleasant
things about organizing and holding this conference.

Thank you,
Yogyakarta, March 2012

Chairman of International Conference on Green World
in Business and Technology 2012

Dr. Abdul Fadlil, M.'T.




Table of Contents

In Vitro And In Vivo Studies Of Potency Buah Merah (Pandanus
Conoideus Lamk.) On Breast Cancer

SRRt WO OPAWIED. .. ¢imernroreeetaiiisssnsiieanie i saansisbianas sirasnsasssamersisssss b 40440 b dnsshadas asbsia

Producing Food, Beverages and Feeds Eco-Friendly (Green Food)

B ey o b oo v | s A e 1 L SN =i s e L £ L K

The degradation of high density polyethylene containing manganese
stearate under accelerated weathering

Antibacterial activity test of 70% ethanol extract of roselle calyx
flower purple (hibiscus sabdariffa l.) Againts salmonella typhi in vitro
and its chromatography profile

e IO T AR Sl i e T P T o e e o e i e S e b 1L ey 3 A i

Studying Synthesis Reaction Kinetics Of 2.5 Bis (4-Hydroxy-3-
Metoksibenzilidin) Cyclopentanone From Vanillin And
Cyclopentanone in comparison cyclopentanone : vanillin, 1:10

Antibacterial Activity Test Of Soyghurt With Sugar Corn Addition
Againts Bacterium Of Salmonella typhi

Rarithary SER v, Br Al . e b e R N e S T i

Characterization of rubber seed oil and the decreased in the value of
FFA (Free Fatty Acid) as a-introduction to produce of allernative fuels
biodiesel

Competitions of the three colonies of algae ar GlagahLagoon, Kulon
Progo, Indonesia

B arnn Hadissanior Bal Lo mnnntb i e s vt T b

Test Antibacterial Activity Of Ethanol Extract Racunan  Leaf

(Euphorbia  Wild) Against Bacteria Escherichia Coli Profile With
Thin Layer Chromatography

IO N R R M NN <o B N R A S A AR B A ¥R

Antibacterial activity test of 70% ethanol exiract of roselle calix
flower red (hibiscus sabdariffal JAgaints salmonellatyphibacterial in
vitro and its phytochemical screening

L Asa Plachman BPaslar. it miidsssssiictusnssine e nomsntsa s impadasas

11

27

44

.56

67




Induction of Qocyte Maturation in The Giant Gouramy (Osphronemus
gouramy [ac.) using Progesterone and GnRH analog.
Agung Budiantoro

Making Bivethanol from Lefiover Rice by Fermentation Using Tapé
Yeast

B Al S T BT s st o e e o P e e R S T A i

Antibacterial Activit  Test Of Soyghurt With Sugar Corn Addition
Toward Bacterium Of Escherichia colil

Laewartly Perdana Paleajst@l L Ui e mmsnsinsssmmiss semsassstpuspauss spssass e ins

Growth And Production Of Rosella Flowers On Chicken Eggs Shell
Added Growing Media

Lietiatie: Bindt Ltamii s i aiaeadimta o oo s i gt o 0000 S e

The Increasing Of Macrophage Phagocytic Activity Of Methanolic
Fraction Of Ethanolic Extract Of Roselle (Hibiscus sabdariffa Linn)
Calyx

I s, L R A A AN R A

Antibacterial Activity Test Of Soyghurt With Sugar Corn Addition
Againts Bacterium Of Vibrio Cholera

Muhammad Renalda; et.al. ...t momnsms s s i

Antibacterial Activity Test Of Buah Merah Fruit (Pandanus conoideus

Lam) Oil Products to Strepiococcus mutans and Chromatographic
Frofile

Test Activities Antifungal Methanol Extract Red Flowers Rosella
Calyx (Hibiscus sabdariffa L.) on Candida albicans, As In Vitro, and
Screening Phytochemicals

Ahmiat Yurdiansysth, etal. . oinioodinpinsibibus

The Rancidity Monitoring of Virgin Coconut Oil using FTIR Method
Shantiana Tri Erawari, et.al.

Integrating Kano's Model and SERVQUAL to Improve Healthcare
Service Quality

T BOIEWGPOBEEE. v wcommssemmsnpovsissscermvermssasaosibspdvabids s spvesansasabionas phiseagns sS4

Student Learning Achievement Prediction Based on Motivation,
Interest, and Discipline Using Fuzzy Inference System

Findaeati Nustafidah, el al: oo i b ainsmiidiiaais

Speed Estimation Induction Motor based on Hybrid Artificial
Intelligent Optimization

vi

s
Lh

.91

. 103

w+08

T

I

. 147




Sty Labiss el ali e i G R R R R i

The Study of Hi-CaD (Height Root-Canopy Root-Diameter Stem)
Mangrove Rhizopora apiculata’s for Ecoturism Development Based
on Mangrove RhizophoraChitecture (MRaC)

e Sem BLal) <o R R R S e o

The Concept and Application of Green Cities in Indonesia
Maria Christina Endarwati...............

Environmental Performance FEvaluation aiming at ecoefficiency using

the adapted PRAVENTUMMethod
laraiCianseReichert ebal, L LS BaiRl R oo bbbkt ren v

Factor Correction for Energy Losses Through Linear Daily Load
Curve Duration Approach
Hermagasantos Zein ........c...........

Teclnoprenewrship  Model  through  Industrial Collaboration In
Applied Technology Higher Education

MOREHMAC NUIIN. ... oonmesins o sistantsgsnsss snnensssssanssamissmesassssn smsmsson sorombarisns sada

Monitoring El Nifio-Southern Oscillation using Ground-Based GPS
Receiver

R SRpaTta eUal o R e e e o

The pedagogical concepiual model development of M-learning to
support long live education flexibility
Dwi Sulisworo ...............

Implementation of Torgite Hysteresis Controller (THC Jof Brushless
DC Machines

Khatratul AKmal T et Al it i o et e e e

Finding “Specific Number’: Major and Minor Axis yProportion of
RhizophoraapiculataRoot Diameter for the Development of Mangrove
RhizophoraChitecture (MRaC) Biomaterial Concept

Easim Bl gina; Bl i i e et o frbnerar b asreaessher oo

Utilization of Iron Ore Tailings in Manufacturing of Paving Blocks for
Eco-friendly Mining
Mangalpady Aruna............ccoocmnninriissnsininine

Paperless Brochures Using Digital Brochures
Marvin Chandra Wijaya, etal. ...coococieeiirirceeeeees e

Modeling and Simulation of Brushless DC Machines
Rizanaliah Kasim, €t.al. .......ccocoeeiieeiieeeecce e e

.160

167

AT

. 184

. 187

193

...200

L

L




Clinical Decision Support System Diagnosis For Bone Disease

Application Geographic Information Systems for Determination '
Suitability Urban and Local Planning City of Solo
Murinto, et.al. S U |~ U] Wial V1 1) ookl ol Wt s it e b el S 00 AT

Determination Of Contaminated Waste Local Home Industry By Using
(reographic Information System
Tady Saiaey, BBl ot i el i i ia b R ey s e o aR R Bl

The Betterment Of “'Rice For The Poor (Raskin)” Distribution System

In Perum Bulog Divre Yogyakaria Using Way Of Vehicle Routing

Problem

Isara ATOnmt: PHIMESATTE, Sl v et i s ains s sanisgss sisssis guigsspsis dpsss ity teibssasimassbpus L

Analysis of The Impact on The Implementation of [CT-based
Information Distribution, to Support The Ahmad Dahlan University
Go Green

Smile  Management, Management Of Environmentally Friendly
Brand, That Which Excites The Enfire Resources Management

The Effect of Corporate Social Responsibility on Corporale Value
VLR s 0] | B v L U RS o S |

Beyond Green ‘lfmﬁe.fmg Mix
Hendro Setyono... RO N o G PR At MO | R O

Environmental Accounting: An mandatory
LT T R e e SR S S R R e R T

When Harry Met Sally : Is This The Relationship Between Yonsumer
and Green Product?
DR INAEIT oo o o st ok i A AL ot A s n b e U o 341

Making Green World Trough Green Jowrnalism
PERCITN TIVIIVBERINIE .- oo s s ok e o R AR Y53 R 57 g i A F i s R R

The Importance Of Public Areas For Child Development

Exploring the Role of Religiosity in Green Peat Swamp Environment

Management and Psychological well heing among transmigranis in

Pangkoh Ceniral Kalimantan

Alimad Muhammad DEpoIeBOns ot s aim s s i i 300

viil




ICGWBT 2012,Ahmad Dahlan University, March 23-24,2012

Characterization of rubber seed oil and the decreased
in the value of FFA (Free Fatty Acid) as a introduction
to produce of alternative fuels biodiesel

Siti Salamah'?

Chemical Engineering Study Program Faculty of Technology Industry
Ahmad Dahlan University
Campus 11, JIn Prof. Soepomo, Janturan Yogyakarta
?salamah1995@yahoo.com

Abstract

The alternative fuel for diesel engines was increasingly important because of decrease oil
reserves and the environmental consequences of exhaust gases from petroleum-fueled engines.
Air pollution was serious environmental problem around the world from CO, pollution and
other particles. Because it was a clean alternative fuel a growing number of requests. Sources
of biodiesel fuel derived from vegetable oils is the potential as a replacement for conventional
diesel fuel. Biodiesel was an alternative fuel from renewable resources and environmentally
benefits. One was to process the rubber seed oil into biodiesel. Rubber seeds to be very
potential biodiesel feedstock because of rubber seed oil contains 40-50% fat of dry matter and
the availability of rubber seeds are very high in Indonesia.The research was prepared
characterization of rubber seed oil determining chemical properties and the FFA decreased.
The rubber seed shell was opened to be taken and pressed to take the oil. Rubber seed oil tested
its chemical and physical properties. When FFA was obtained over 2% reduction was carried
out by esterification with H,SO, catalyst. Esterification was prepared by with variable time and
H,SO, concentration. The ratio of oil and methanol used 1 : 6. The results showed that
chemical properties involve Saponification Value, lodine Value, Acid Value) of rubber seed oil
was a non edible fat so making it feasible for used as raw material for biodiesel with a value of
23.1 % FFA. To decreased the FFA value of the increase concentrations of H,SO, that FFA
value was decreased, the optimum concentrations of H,SO, was 4 N with a value of FFA =
4.6%.

Keywords: Characterization, FFA (Free Fatty acid), Biodiesel

1. Introduction

Road map in the National Energy Mix showing things that were not much
different. The need for fuel oil (BBM) in 2008 reached 215 million liters /day, while
production reached 178 million liters per day was imported from other countries.
Through Presidential Decree number 5 of 2006 on national energy policy and the
President of Instruction No. 1 of 2006 on the supply and use of biofuels as other fuels
[2]. ROAD MAP according to the development of biofuels, the government plans a
20% biodiesel used consumption 10.22 million kilo liters of diesel fuel [3]. Therefore
this research on biodiesel was prospective. Biodiesel was an alternative fuel from
renewable raw materials in addition to diesel fuel from petroleum. Biodiesel was
compose of various fatty acid esters that can be produced from plant oils such as palm
oil, coconut oil, castor oil, rubber seed oil [4]. According [5], rubber seed so potential
raw material for biodiesel rubber seed oil contains 40 -50% fat of dry matter.
One source of vegetables that is highly prospective for use as raw material for
biodiesel is the rubber seed [4]. The results from the sap of the rubber plantations and
fruit. Until now only the rubber is widely used. In addition to seeds, can be taken
rubber seed and its meal oil [6]. Availability of rubber seeds are very high in
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Indonesia, because Indonesia is the largest rubber producing countries in the World.
Based on statistical data, extensive rubber plantations in Indonesia reached an
estimated 3,318,105 ha and is capable of producing rubber seed oil for 25,622,406.8
L / year to date, has not been widely used rubber seeds [8].

Rubber seed oil contains saturated fatty acids and unsaturated fatty acids
include palmitic acid 25%, 12% stearic acid, 1% arakhidonat acid, linolenic acid
25%, 35% linolenic acid and oleic acid 17%. The content that can be made of rubber
seed oil this edebel fat but the content is high enough content cyanide in rubber seeds
to this is just wasted as waste. Toxin contained in the rubber seed oil is a cyanide with
an average level of 330 mg/100 g of rubber seeds. These compounds are toxic to
humans known as "Linamasin". Cyanide boiling point of about 260 °C so that the
volatile and soluble in water. The preparation of rubber seeds as biodiesel can be
cope with the waste material that had been there in the jungle rubber [7].

The results rubber seed oil can not be directly used as biodiesel, because the
rubber seed oil contains free FFA (Free Fatty Acid). The FFA contained in the rubber
seed should not exceed 2% to production of biodiesel. Transesterification process will
not occur if the FFA in the oil about 3%. Process carried out in order to decrease FFA.
The FFA levels in rubber seeds to fall to 2% so it can be processed into biodiesel [6].
The Free fatty acid (FFA) is a fatty acid which is free, no longer bound to the glycerol
group and triglycerides. In general, vegetable oils contain free fatty acids and water,
although in small amounts allowing saponification reaction [12]. In the process of
conversion of triglycerides into alkyl esters through a transesterification reaction with
the base catalyst, free fatty acids to be separated or converted into an alkyl ester first
because the free fatty acid will consume the catalyst. Free fatty acid content in
biodiesel will result in the formation of acidic conditions that can lead to corrosion of
the fuel injection equipment, make a clogged filter and sedimentation occurred in the
injector [6]. Free fatty acid can be converted into alkyl ester compounds that are the
basis of the biodiesel itself. The process of conversion of free fatty acids into alkyl
ester is called esterification.

Biodiesel or FAME (fatty acid methyl ester) is a vegetable oil or animal fat,

which is converted through a transesterification process that basically reacting oils
with methanol or ethanol and a catalyst KOH or NaOH [6]. Vegetable oil is first
converted into methyl ester is intended to reduce the viscosity or viscosity of the oil
that reached 20-fold higher than the viscosity of fossil fuels [11].The process of
making biodiesel from vegetable oil is called transesterification. Transesterification is
a change in the shape of one type of ester into another ester form. The process of
transesterification reaction of triglycerides into alkyl esters with acid or base catalyst
produces methyl esters and glycerol. Most of the process of making biodiesel in the
world using the transesterification method. Free Fatty acid (FFA) or free fatty acid is
the acid groups in the triglycerides in mind that regardless of this bonding. The FFA
contained vegetable oil has a high (0.5 - 5%). The high FFA content will affect the
biodiesel reaction process, therefore, be appropriate to reduce the FFA content in raw
materials [6].
The transesterification process can be prepared if the low water content and free
fatty acid levels are only about 2%. When high levels of free fatty acids, acid
esterification is carried out to reduce levels of free fatty acids as a preliminary process
with acid catalysts, e.g. H,SO, [6].
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catalys
Oil /fatty + Methanol/Ethanol < Methyl ester/ Ethyl ester + Gliserol
(Biodiesel)

Several researched on rubber seed, among others, performed by Septiningsih, Santi,
and Salamah [8] was extract of rubber seed oil with hexane solvent and hydraulic
pressure Ramadhan [6] was performance and emissions evaluation of biodiesel from
rubber seed. Optimization of the extraction of rubber seed with Oven rubber seeds for
tanning leather by Suparno [9]. Demibras [4] studies on cottonseed oil biodiesel
prepared in non—catalytic SCF conditions. Salimon and Kadir [10] research about of
fatty acid composition and physicochemical properties in kekabu seed oil with
extraction.

In this research will be carried out characterization of rubber seed oil to determine the
chemical properties (Acid value, lodine value, Saponification value, FFA), physical
properties and decrease FFA in rubber seed oil early stages for the introduction to
production of biodiesel, with the production of rubber seed into biodiesel could
increase the value of rubber seed which has been just a waste.

2. Experimental
2.1. Analysis of fatty acid content of rubber seed oil
The rubber seed oil produced from pressing seed gum, the oil was analyzed using GC-
MS (Gas Chromatography - Mass Pec) in the laboratory of Organic Chemistry,
Faculty of Mathematics and Natural Sciences, University of Gadjah Mada. The
result of analysis was use to determine the FFA content of oil.

Determination of Acid value

The Acid value was calculated using the formula:

Acid value = AxNx56.1
G
A :amount of ml KOH for titration
N  :normality of KOH
G  :weight of sampel (gram)
56.1 : weight of KOH molecule
2.2.  Determination of lodine Value
The oil weight accurate about 0.1 to 0.5 gram of oil dissolved in 10 ml of chloroform
or carbon tetra chloride was then added 25 ml of iodine bromide in glacial acetic acid.
Left for one hour there will be oil on the binding of iodine by the double bond had
been left in the dark. Residual iodine titrated with sodium thiosulfate 0.1 N using a
starch indicator, the end of the titration was characterized by the loss of blue color.
Titration of the sample e.g. (= ts) ml. To find out early in the iodine reagent blank
treatment was carried out with the same path. Blank titration i.e. (= th) ml.

lodine value : = (tb-ts) x N. Na;S,03 x 12.69
Weight sampel (gram)
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2.3.Determination of Saponification Value

Procedure

The Oil weight approximately 5 grams of the erlenmeyer was then added by 50 ml of
0.5 N alcoholic KOH. After close to the cooler then simmer until perfectly
shaponificated with characterized by no visible grains of fat or oil in the solution.
Once cooled and then titrated with 0.5 N HCI using phenolphthalein indicator. The
titration end point was marked with the appropriate loss of red color. For example,
requires titration (ts) ml.

The solution blank that is treated as made above treatment only without the sample.
This blank titration showed that KOH initially used in the saponification reaction, for
example requiring blank titration (tb) ml. Alcohol present in KOH serves to dissolve
the fatty acids in order to facilitate the hydrolysis reaction with alkali to form soap.

Saponification Value = (tb-ts) x N HCI x BM KOH

weight sampel in gram

2.4.Determination of FFA

The rubber seed oil weight 10-20 grams. Neutral alcohol 96% was added and then
heated in a water bath 10 minutes while stirring and cooling with a closed back cooling.
After cooled and then titrated with 0.1 N KOH used the indicator was red
phenolphtalein until the proper the solution guava red cooler. FFA is determined by
the formula:

mIKOH x N KOH x Mr
% FFA = cemmmemmemeemceee e ceeeeeeeeee
Weight sample in gram x 10

2.5 Esterification process to decrease levels of FFA from the oil:

Setting up of rubber seed oil and methanol with mole ratio 1:6 and 1.5 N H,SO,,
1.5% from of rubber seed oil. Reacting the rubber seed oil, methanol and H,SQO,, in
three neck flask equipped with a cooling loop, stirrer, thermometer and water bath as
heated. Reaction at 60 °C and stirring at 300 rpm for 30 minutes. Heating the reaction
to remove methanol and water. The result FFA levels of esterifiksai results obtained.
If the FFA content of <2 then continue with the process of make biodiesel. If FFA
levels> 2 the experimental 6 is done by varying the concentration of H,SO, with
variable concentrations used 2 N; 2.5 N; 3 N; 3.5 N; 4 N. The oil then determined by
FFA esterified.

2.6 Determination of FFA

The rubber seed oil weight 10-20 grams. Neutral alcohol 96% was added and then
heated in a water bath 10 minutes while stirring and cooling with a closed back
cooling. After cooled and then titrated with 0.1 N KOH used the indicator was red
phenolphtalein until the proper the solution guava red cooler. FFA is determined by the
formula:

MI KOH x N KOH x Mr
% FFA = ---mmemeem oo
Weight sample in gram x 10
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2.7.Esterification process to decrease levels of FFA from the oil:
Setting up of rubber seed oil and methanol with mole ratio 1:6 and 1.5 N H,SO,,
1.5% from of rubber seed oil. Reacting the rubber seed oil, methanol and H,SQO,, in
three neck flask equipped with a cooling loop, stirrer, thermometer and water bath as
heated. Reaction at 60 °C and stirring at 300 rpm for 30 minutes. Heating the reaction
to remove methanol and water. The result FFA levels of esterifiksai results obtained.
If the FFA content of < 2 then continue with the process of make biodiesel. If FFA
levels > 2 the experimental 6 was done by varying the concentration of H,SO,4 with
variable concentrations used 2 N; 25 N; 3 N; 3.5 N; 4 N. The oil was then
determined of FFA esterified
3.Result and discussion
3.1.Characteristics of rubber seed oil
The rubber seed oil pressing the test results brownish yellow coller . The rubber
seed oil quality listed in Table 1 below.

Table 1. Physical properties of rubber seed oil by the method of pressing

No Property Result Experiment
experiment method

1 Viscosity Kinematic 31.55 ASTM D 445-07
at 40°C, mm2/s

2 Density at 15°C, 0.9485 ASTM D 1298-07
gr/ml

3 Flash Point 238.5 ASTM D 93-07
P.M.C.C.,°C
Cloud Point, °C 30 ASTM D 97-07
Water Content, % 0.24 ASTM D 95-07
vol

Table 1 show the research results obtained by rubber seed oil water content 0.24%.
The water content contained in the rubber seed is still normal. According to ISO
quality standards of cooking oil a maximum of 0.3% water content, and from these
results physical properties showed that the rubber seed oil has properties that could
feasibly be used for the production of biodiesel feedstock.For the characteristic
chemical properties include saponification value, iodine value, acid value were listed
in the Table 2.

Table 2. Chemical properties of rubber seed oil

No Property Result
1 Saponification value 85.57 mg KOH/g minyak
2 lodine value 20.68 cgl/g minyak
3 Acid value 12.63 mgKOH/gminyak
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Table 2 shows that from the saponification value of 100 were taken; according to ISO
standard cooking oil have a value of 196-206. For the iodine acid value the result
was also relatively small, according to ISO standard cooking oil has value 45 -46.
Acid value of rubber seed oil obtained in 12.63, the result was relatively high, the
contrast used walnut oil (edebel fat) had a 6.3 to 8. Acid value in the rubber seed oil
was high indicates the large number of free fatty acids contained in oils. From the
data of chemical properties of rubber seed oil is not suitable as food oil (edebel fat) so
that the rubber seed oil can be used as raw material for biodiesel.

The results of the analysis of their fatty acid content in the analysis by means of Gas
Chromatography Maspecc (GC-MS) data showed that the samples contained 12 fatty
acid compounds, such as palmitic acid, linoleic acid, arachidonic acid, oleic acid and
stearic acid. Among the most dominant acid is linoleic acid which has a percentage of
about 41.25% with a molecular weight of 294 g / mol. For the determination of FFA
then used the fatty acid was linoleic acid base calculations. From the analysis of the
content of FFA rubber seed oil has an FFA value is high at above 20% so it is
necessary to decrease the value of esterified free fatty acid content was. In this
researched the use of methanol as an ingredient reagent alcohol because alcohol was
methanol which has a shorter carbon chains and polar thus could react more quickly
to the fatty acid, could dissolve more of a catalyst (acid and alkaline) and more
economical.

3.2.Effect of the concentration of acid catalyst to the decrease in FFA esterification
reaction

The esterification used H,SO, acid catalyst with variable concentrations used were 2
N; 25 N; 3 N; 3.5 N; 4 N. Esterification reaction using a temperature of 60 °C,
rotation speed of 300 rpm and the time used was 120 minutes. Results of the study
decreased % FFA by using variable concentrations of the catalyst shown in Figure 1 as
follows:

20

15

%FFA

10

0 2 4 6

Concentration of H:S04
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Figure 1. Graph of the relationship between the concentration of H,SO,4 and % FFA

Figure 1 show that the higher concentration of catalyst is used then the value that the
lower of % FFA. At a concentration of 4 N H,SO, decreased % FFA can provide a
very significant at 4.62%, that means in this study the use of a catalyst with a
concentration of 4 N will give good results in the decrease in% FFA with time spent
of 60 minutes. This was because the catalyst concentration effect on the esterification
reaction rate constants, where the increase concentration of the catalyst the reaction
rate constants will also be increase. The catalyst can decreased the activation energy
thus increasing the number of activated molecules react to form esters and other than
that the increase the concentration of the molecule to be will collide more and more
so the reaction rate will increase.
4.Conclusion

From this the researched can be concluded as follows:

1. Based on the chemical properties of rubber seed oil was non edebel fat.

Based on the results physical properties showed that the rubber seed oil has
properties that oil could feasibly be used as raw material for the production
of biodiesel feedstock.
The value of FFA (Free Fatty Acid) samples of rubber seed oil was 23.1 %
3. The higher concentrations of H,SO, to decrease FFA esterification of

rubber seed oil, the lower the value of FFA, the optimum H,SO,

Concentration was 4 N with a value of 4.6% FFA.

N
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