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Abstract. Research on the variation of contact time of the candlenut shell charcoal 

purification process used cooking oil has been done. This research aims to determine the 

ability of candlenut shells in used cooking oil purification. The time variation used are 30, 40, 

50 and 60 minutes. The results showed that the activation results candlenut shell charcoal 

meet SNI 06-3730-1995, while the results of purification used cooking oil at a time of 60 

minutes can result in a reduction in free fatty acids amounting to 98.0 %, a reduction of 85.6 

% peroxide grade, and reduction in water content of 72.1 % of the samples tested. Results 

purification used cooking oil is in compliance with the maximum standards of quality 

cooking oil that ditepkan in SNI 01-3741-1995. 
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Abstrak. Penelitian tentang variasi waktu kontak arang aktif cangkang kemiri terhadap 

proses penjernihan minyak goreng bekas telah dilakukan. Penelitin ini bertujuan menentukan 

kemampuan cangkang kemiri dalam penjernihan minyak goreng bekas. Variasi waktu yang 

digunakan adalah 30, 40, 50, dan 60 menit. Hasil penelitian menunjukkan  bahwa hasil 

aktivasi arang aktif cangkang kemiri memenuhi SNI 06-3730-1995, sedangkan hasil 

penjernihan minyak goreng bekas pada waktu 60 menit dapat menghasilkan penurunan asam 

lemak bebas sebesar 98,0 %, penurunan angka peroksida sebesar 85,6 %, dan penurunan 

kadar air sebesar 72,1 % dari kadar sampel uji. Hasil penjernihan minyak goreng bekas ini 

telah memenuhi standar maksimum mutu minyak goreng yang ditepkan dalam SNI 01-3741-

1995. 
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PRELIMINARY 
 

Cooking oil is included in one food 

that is needed by the community in order to 

meet their daily needs with the oil quality 

by Anonymous (1995a). Cooking oil 

demand increasing with increasing amount 

of people in Indonesia, so that the used 

cooking oil produced is increasing as well. 

Utilization of cooking oil is good for 

industry and households, generate used oil 

that still contains fatty acids that is high 

enough for repeated use (Wijayanti Kartika, 

2015; Evika, 2011). Damage to the oil can 

be observed visually, namely odor, color 

brown and rancid taste caused by oil 

autooksidasi. The greater the levels of free 

fatty acids, the lower the quality of the 

cooking oil (Nasir et al, 2014). The use of 

used cooking oil that is sustainable can 

damage human health, causing cancer, the 

deposition of fat in the blood vessels 

(atherosclerosis) and impairment 

digestibility of fat, as well as other 

consequences is the next generation can 

reduce intelligence (Rukmini Ambar, 2007; 

Evika, 2011). 

Plant hazelnut (Aleurites 

moluccana) in Indonesia, spread across the 

archipelago with seed production in 2003 

about 79 137 tons and continues to increase 

each year (Darmawan, 2004 in Lempang et. 

al., 2012), whereas in the area of Alor 

district, in the year 2011 hazelnut 

plantation area of 6,098 hectares with a 

total production of 3,421 tonnes (Kusumo 

Ramly, 2009). According Siahaan Poltak 

(2009) pecan shells at yield is 35 % of the 

seed so that the waste pecan hazelnut shells 

were produced in 2011 in Alor district is 

about 1197.35 tons, tends to increase. With 

regard to environmental factors, given the 

potential shell pecan big enough, although 

its use as a fuel is less popular, but to 

address the buildup of waste leather 

hazelnut which is expected to produce a 

safe and friendly environment then one 

alternative utilization of the process shell 

pecan become activated charcoal ( Surest 

HA et. al., 2008; Lempang et. el., 2012). 

Production of activated charcoal is 

usually carried out in two stages of the 

process of carbonization process and 

activation process. Based on the research 

results Botahala (2013), the carbonization 

process takes place in a temperature of 350 

°C - 500 °C which are known to the stages 

of combustion. While the activation process 

according to the Surest H. A. et. al., (2008), 

carried out with the purpose of enlarging 

the surface area carbon carbonization 

results, can be done in two ways, namely 

thermal activation and chemical activation. 

In this research, activated charcoal 

produced pecan shells, before being used 

for the purification process used cooking 

oil with a variety of contact time for 

obtaining quality used cooking oil, is the 

determination of moisture content, ash 

content, and the levels of carbon are bound 

by Anonymous (1995b). 
 

RESEARCH METHODS 
 

1. Materials Research 

The materials used in this research 

consisted of shell candlenut taken in Kofola 

village Pintu Mas districts Alor 

Southwestern Alor district, Cooking Oil 

(Jelanta oil) was taken in the village of 

Kalabahi Central districts Gulf Pearl 

Regency Alor, distilled water, HCl 1M, KI 

15 %, 1 % starch solution, 16 % NaOH, 

Na2S2O3, 95 % Acetic Acid (C2H4O2), 97 

% chloroform (CHCl3), pp Indicators, 
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Ethanol, saturated KI solution, Mercury (II) 

Iodide. 

2. Research Tools 

The tools used in this study consists 

of a muffle furnace, mortars, sieves 100 

mesh, Stirrer, Magnetic Stirrer, Rod Stirrer, 

Paper Indicators Universal, Beker glass, 

flask, glass Measure, Pipette Drops, Glass 

Tubes, Scales Analytical Grail porcelain, 

Funnels Farewell, Oven, thermometer, 

Pumpkin Measure, Fluid Volume and 

Cabinet Acid 

3. Procedures for Research 

a. Charcoal Making Candlenut Shells 

Pecan shell charcoal making is done 

by using a Muffle Furnace. Filled 100 

grams of hazelnut shells which have been 

cleaned them into Muffle Furnace. 

Combustion carried out at a temperature of 

500 °C within 90 minutes. After it is cooled 

for 24 hours selanjutnaya charcoal in a 

Muffle Furnace removed and milled using 

milling up to a powder. 

b. Activation Charcoal Shells Candlenut 

Pecan shell charcoal that has been 

formed with a solution of HCl 1M activated 

by soaking for 24 hours while distirrer then 

charcoal filtered and washed thoroughly 

with distilled water to pH neutral (pH = 7). 

Activated carbon is then put into a 

porcelain dish and heated in an oven at 100 

°C for 2 hours and then carbon dikelurkan 

and heated in a Muffle furnace at a 

temperature of 400 °C for 2 hours. 

c. Activated Carbon Quality Testing 

Shells Pecan 

- Determination of water content 

A total of 100 grams of sample is 

placed in porcelain dish then heated in the 

oven at 105 °C for 4 hours and then 

removed and cooled further weighed. 

% Water content = (a-b) / a 100 % 

- Determination of ash content 

A total of 10 grams of sample is 

placed in porcelain dish then heated in the 

oven with a temperature of 750 °C for six 

minutes and then removed and cooled and 

weighed. 

% Ash = b / a 100 % 

- Determination of volatile matter 

A total of 100 grams of sample is 

placed in porcelain dish then heated in the 

oven with a temperature of 950 °C for 10 

minutes and then removed and cooled 

further weighed. 

% Volatile matter content = (a-b) / a 100 

% 

- Determination of carbon bound 

Carbon in charcoal is a substance 

contained in the solid fractions of pyrolysis 

results in addition to ash and substances 

that are still present in the pores of 

activated carbon. 

Levels of substance bound = 100 % - 

(% volatile matter + % Ash content) 

d. purification process  

A total of 5 grams of hazelnut shell 

activated aeang diinteraksikan with 50 mL 

of neutralization of used cooking oil at 110 

°C with a variation of 30 minutes, 40 

minutes, 50 minutes and 60 minutes. 

Furthermore, the solution is filtered and 

analyzed their quality by using the titration 

process for the determination of free fatty 

acids, peroxide grade, and water content in 

accordance with what has been done by 

Nur R. (2012). 

- Determination of Peroxide Grade 

5 ml cooking oil put into a 30 ml 

Erlenmeyer then added acetic acid 

klroroform 95 % and 97 % with a ratio (3: 

2), shaken until all the material dissolved, 

then added 0.5 ml of a saturated solution of 

KI. Allowed to stand for 1 minute while 

dishaker. After it was added 30 ml of 

distilled water. The mixture is titrated with 

0.1 N Na2S2O3 until yellow, add 0.5 ml of 1 
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% starch solution and titrated back until the 

blue color began to disappear. Calculated 

peroxide grade expressed in miliequivalen 

of peroxide per 1000 grams of sample. 

- Determination of Free Fatty Acid 

A total of 10 ml cooking oil input 

into the 250 ml Erlenmeyer, then added 

with 25 ml of 95 % ethanol and heated at a 

temperature of 400 °C, after it added two 

drops of pp indicaturs, to the titration with 

0.05 M NaOH solution until a pink color 

and is not lost during the 30 seconds. Asm 

calculated free faty acid (% FFA). 

- Determination of Water Content 

A sample of 1-2 ml Erlenmeyer 

inserted into a known constant weight, then 

heated in an oven at 105 °C for 3 hours. 

After it is cooled and weighed Erlenmeyer 

containing the sample. The weighing is 

done 3 times to obtain a constant weight. 

Calculated water content. 
 

RESULTS 
 

The nature of the resulting activated 

charcoal has an 13 % moisture content, ash 

content of 10 %, volatile matter content of 

23 % and 67 % bound carbon content. 

While the quality test results used cooking 

oil can be seen in Table. 
  

No 
Time 

(min) 

Mass activated 

charcoal (grams) 

Fatty Acids 

Free (%) 

Figures 

Peroxide (mEq) 

Water Content 

(%) 

1 - - 1.97 58.7 0.61 

2 30 5 0.24 15.2 0.27 

3 40 5 0.07 12.4 0.23 

4 50 5 0.06 10 0.19 

5 60 5 0.04 8.47 0.17 

6 - - < 0.6 < 10 < 0.5 

Information: 

1)    Samples used cooking oil 

2-5) Sample purification results 

6)   Standards used cooking oil quality based on SNI 01-3741-1995 
 

From the table above shows that 

purification of used cooking oil to use 5 

grams of activated charcoal with 60 minute 

long interaction can reduce free fatty acids 

in the sample from 1.97 % to 0.04 % or by 

98.0 %, reducing the number of peroxide 

in a sample of 58.7 meq to 8.47 meq or by 

85.6 %, and the lower the water content in 

the samples of 0.61 % to 0.17 % or by 72.1 

%. Results purification used cooking oil 

can be used directly by consumers, 

because it has met the standard of 

maximum quality cooking oil by SNI 01-

3741-1995. 
 

 

CONCLUSION 
 

1. A total of 5 grams of activated 

charcoal pecan shells can be free fatty 

acids, peroxide value, and water 

content in used cooking oil by 98.0 % 

respectively, 85.6 %, and 72.1 % with 

a 60 minute long interaction. 

2. Cooking oil purification result of 

active charcoal candlenut shells can be 

directly used by consumers because it 

has met the standard of maximum 

quality cooking oil by SNI 01-3741-

1995. 
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PROPOSITION 
 

Further research is needed to 

determine the optimum time. 
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