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	[bookmark: _GoBack]The purpose of this study is the manufacture of activated charcoal from pyrolysis coconut shell. Charcoal is a porous solid containing 85-95% carbon, produced from materials containing carbon by heating at high temperatures. During the heating process, efforts are made to avoid air leakage in the heating chamber so that the material containing carbon is only carbonized and not oxidized. Charcoal can be used as fuel, but it can also be used as an adsorbent. The absorption capacity of activated charcoal is determined by the surface area of the particles. The absorption ability of activated charcoal can be improved by means of activation with chemicals such as Potassium Hydroxide (KOH). Charcoal will experience changes in physical and chemical properties. This research uses the pyrolysis process at an operating temperature of 5000C. There are 3 stages of active charcoal production by activating KOH, namely 1) immersion of coconut shell using 2N potassium hydroxide (KOH) with a variation of time of 5 days, 2) drying process of coconut shell using sunlight media, 3) burning process of dry coconut shell with temperature of 5000C, and 4) the KOH activation process by re-absorbing activated charcoal using potassium hydroxide (KOH) and drying in the sun. The results showed that the water content of activated charcoal was affected by drying time. Test of activated carbon water content has been carried out that the quality of activated carbon meets Indonesian Standards (SNI, 1995), which is less than 15%. While the ash content test for activated carbon according to SII No.0258-79. That the maximum ash content is 2.5%. While the results of this study, the results exceeded 2.5%.
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Introduction
[bookmark: _Hlk33268713]Active charcoal has many benefits, including: (i) in the food industry as a color deodorant, deodorizing and deodorizing, (ii) can also be used to remove heavy metals and organic contaminants from liquids, (iii) used in water de-chlorination and food processing, (iv) used in medicine for the adsorption of hazardous chemicals and drugs, and (v) can be applied in gas cleaning in air filters in general and in industry [1], [2]. Making activated charcoal can be done with pyrolysis technology [3] - [5]. Pyrolysis is the process of heating a substance in the absence of oxygen resulting in the decomposition of hardwood components. The product of this pyrolysis process is liquid, gas and solid [6] - [8]. The solid product from this process is char, which is then called carbonization. Biomass carbonization or better known as combining is a process to increase the calorific value of biomass and produce clean combustion with little smoke. The results of carbonization are in the form of charcoal composed of carbon and black. There are two processes for making activated carbon, namely physical or thermal and chemical activation. The first step is carbonization of raw materials and is carried out in an oxygen-free environment at temperatures around 700 ° C [9].
Activation of activated charcoal can be done using homogeneous catalysts and heterogeneous catalysts. Homogeneous catalysts are catalysts which have the same phase as reactants and products, whereas heterogeneous catalysts are catalysts whose phases are different from reactants and products [10], [11]. Homogeneous catalysts that are widely used are metal alkoxides such as KOH and NaOH in alcohols. Homogeneous catalysts that are widely used are KOH and NaOH. This activation process aims to increase its surface area by opening its pores so that its adsorption power increases. The surface area of ​​activated charcoal ranges between 300 and 3500 m2 / g [12], [13]. Absorption of activated charcoal is very large, ie ¼ to 10 times the weight of activated charcoal. Activated charcoal is a good adsorbent for adsorption of liquids, liquids and solutions. The quality of activated charcoal is [image: C:\Users\dmk\Pictures\gambar jadi2.jpg]indicated by the value of Iod absorption, which is based on the provisions of SNI 06-3730-1995 [14] active charcoal is rated as quality when the absorption value of Iod is close to 750 mg / g. The physical properties of carbon are very important in determining the most suitable application, for example, abrasion resistance or hardness of activated carbon becomes important if activated carbon is used in washing applications frequently. The specific gravity characteristics can also be a major consideration for specific applications [15]. Iodine value is an important characteristic of activated carbon, it can describe the size of the micro pore volume and the total internal surface area of ​​carbon. Ash content can describe the purity of activated carbon [16]
In this study aims to make activated charcoal from coconut shells by activation using a KOH catalyst. The coconut shell used is soaked first using potassium hydroxide with a combustion temperature of 550oC. The activated charcoal obtained from the pyrolysis process is then reactivated using Potassium Hydroxide (KOH) and tested for its water content, ash content and iodine number.
[bookmark: _Hlk33268730]Materials and Methods
Materials
Coconut shell as the main raw material in this study was obtained from coconut sellers in Yogyakarta giwangan market. In addition, the catalyst used is potassium hydroxide (KOH). Coconut shell is crushed using a stone crusher with the aim to facilitate the combustion process in the furnace. Potassium hydroxide (KOH) was obtained from the Ahmad Dahlan University Process Unit Laboratory, Yogyakarta.
Methods
Coconut shell is immersed using potassium hydroxide with a variation of 5 days, then the pyrolysis process is carried out with a temperature of 550oC can be seen in figure 1. Active charcoal obtained from the pyrolysis process is then reactivated using Potassium Hydroxide (KOH) and then testing the water content, ash content and the iodic number. Water content test is carried out by weighing 1 gram of activated charcoal and then roasting it at a temperature of 105-110oC and allowed to stand for about 120 minutes. Ash content test is done by weighing 1 gram of activated charcoal and then heated in the furnace with a temperature of 815oC for approximately 120 minutes. The iod number test is carried out by means of a titration process using 0.1 N Sodium Thiosulfate with an indicator of 1% amylum solution

[bookmark: _Hlk33268856]Figure 1. Experiment equipment
Where:
1. Reactor			6. LPG
2. Vapor pipe			7. Stand
3. Condenser			8. Incinerator
4. Tubular pipe			9. Valve water
5. product storage		10. Thermocouple


Results and Discussions
[bookmark: _Hlk33268962]Relationship between levels of activated charcoal Iodine with immersion variations
Determination of absorption of active charcoal against Iodine is a general requirement for assessing the quality of activated charcoal. Based on Indonesian Standards (SNI, 1995) states that the absorption capacity of activated charcoal iodine ranges from 359.5% - 1050.5%. Figure 2 shows the relationship between iodine levels and activation time in activated charcoal with variations in immersion time. From these results it is known that the absorption rate of the sample Iod is influenced by the time of sample activation. At the time of activation for 5 days, the absorbance of activated charcoal iodine successively was 266.49; 304.56; 368.01; 393.39; 482.22 mg Iod / gram charcoal. .
Based on the analysis results, it was found that the activation treatment of the sample was very influential on the absorption of activated charcoal iodine. This means that the longer the activation time, the higher the level of iodine absorption (mg Iod / gr char) obtained. So that the higher the iodine absorption rate of the charcoal sample, the better the activated charcoal is used to adsorb.


Figure 2. Relationship between levels of activated charcoal Iodine with immersion time variation


The relationship between water content in activated charcoal and variations in the immersion time

Determination of water content of activated charcoal aims to determine the hygroscopic properties of activated charcoal. Calculation of water content of activated charcoal is based on the dry weight of the activated charcoal oven. Value that meets the Indonesian Standard requirements (SNI, 1995), which is less than 15%. This is due to the hygroscopic activator which can reduce the water content.  Figure 3 shows the water content on KOH activation with a variation of immersion time 5 days before and after pyrolysis. From the results of this research it can be seen that the sample water content is affected by sample concentration and sample activation time. In the variation of immersion time, the water content of activated charcoal was 18%; 16%; 15%; 19%; 9%. Based on the above analysis, it was found that the immersion time on the sample did not affect the results of the water content obtained. However, the result of the water content is influenced by the activated activated charcoal drying time. The longer the drying, the less water content in the charcoal. Thus, the lower the water content of the charcoal sample, the better the activated charcoal is used.

Figure 3. Relationship of water content on KOH Activation with immersion time 3 days before and after pyrolysis


The Relationship between Ash Content in Active Charcoal and Soaking Time Variation

Determination of ash content aims to determine the content of metal oxides in activated charcoal. Activating chemicals affect the ash content of activated charcoal. This statement is based on an analysis that shows that the activation concentration and activation treatment have a significant effect on the level of activated charcoal ash. This is because the cause of high levels of activated charcoal ash is due to oxidation processes. The amount of ash content can affect the absorption of activated charcoal, both gas and solution because the mineral content contained in ash such as calcium, potassium, magnesium, and sodium will spread in the grid.
From the figure above it can be seen that the ash content of the sample is affected by the sample concentration and sample activation time. In the variation of immersion time, the water content of activated charcoal was 24%; 20%; 28%; 28%; 12%. According to SII No.0258-79 that the maximum ash content is 2.5%. While the results of this study, the results exceeded 2.5%. this is caused by the high oxygen content at the time of combustion.







Figure 4. Relationship of ash content on KOH Activation with immersion time 5 days before and after pyrolysis
[bookmark: _Hlk33269425]Conclusions
From the results of the study can be concluded:
a. The level of iodine carried out in this study 
obtained results ranging from 266-500 mgI2 / gr charcoal. 
b. The water content obtained ranges from 10-15% with activation for 5 days.
c. Ash content obtained in this study ranged from 8 - 30% with activation during 5 days.
d. Water content and ash content are not affected by concentration and activation time.
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