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Abstract 

The activated carbon production from sustainable material, which is used in 

many industries, was investigated in this work. Currently, all the world are 

focusing on fighting COVID-19 virus which is due to its exponential 

infection rate and mortality rate, that makes it a major concern worldwide as 

no vaccine for this virus till now, and hence the personal protection is the 

only cure from this infectious virus. Therefore using a surgical face mask 

protection might be one of the best effective ways to protect from getting 

infected by COVID-19. Consequently combination of mask and activated 

charcoal can be beneficial as its ability to absorb and disinfect viruses, 

because it is a multifunctional adsorbent that eliminates organic matter, 

Inorganic and pathogenic pollutants. Enacted carbon can be acquired from 

numerous divergent feeds and created in changing creation measures. The 

crude materials utilized, initiation cycle, and cycle boundaries decide the 

actual properties and execution qualities of the subsequent carbon. Altering 

these actuation properties decides the porosity and pore volume dispersion in  
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the carbon which can builds the mass exchange and increment its capacities. 

The objective of this paper is to detail a mass equilibrium on the creation of 

actuated carbon and grow snappy screening techniques to notice and look at 

the impacts of various forerunner materials, compound reagents, and cycle 

factors on this creation cycle. 

Keywords: Adsorption Process, Covid-19, Activated Carbon, Environment, 

Mass Transfer, Mass Balance. 

 
1 Introduction 
 

Before 3750 BC, the utilization of carbon was begun in the creation of 

bronze of zinc, copper, and tin by the Egyptians what's more, Sumerians. In 

1773, Car Wilhelm had perceived the absorptive limit of carbonaceous 

substances from differing forerunners. The primary business showcasing of 

made actuated carbon (AC) was presented in 1911 in Austria. Air 

conditioning has different names with initiated coal, enacted charcoal, and 

carbo empowers[1]. Now these days the entire world is encountering natural, 

monetary, and general medical issues for COVID-19 malady, air 

contamination, and waste age. Activated carbon can be the single answer for 

its adsorbing limit and environment friendly usages. It is a modest, promptly 

accessible, and flexible adsorbent for separating infections, microscopic 

organisms, metals, colors, residue, smoke, and poisonous gases successfully. 

Covers joined with initiated carbon, shielded from COVID-19, possibly the 

best arrangement as it can channel and clean the infection[2][3][4]. In 

addition,  in many creating nations surface water, ground water or those 

reused for water system objects are contaminated with harmful anions, 

substantial metals, natural mixes and colors due to effluents from enterprises. 

These undesirable synthetic concoctions produce medical issues, for 

example, collective harming, malignant growth, mind harm, and so forth, 

when they surpass the resistance limits in water. Cadmium is aggregated in 

the human body, causing erythrocyte pulverization, sickness, salivation, 

looseness of the bowels what's more, strong spasms, renal debasement, 

interminable aspiratory issues and skeletal distortion[5][6][7]. Many authors 

used low cost natural sorbent to remove the harmful heavy metals they used 

rice husk [8], dried olive stone [9], Lemon Peel [10] and other materials [11].  

Recently, when the Iraqi soil industrial developed, the contamination in 

industrial wastewater has surpassed. About the identical time, how to 

decently manage horticultural waste has gotten one of the objective of all 

communities around the world[12] try to utilize activated carbon in biodiesel 

creation, the biodiesel yield after detachment and refinement came to over 

90% when the heterogeneous KOH/AC impetus was utilized as the 

saponification of fatty substances is scant. All in all, the detailed 

preponderance of carbonaceous materials can be burn-through to get ready  
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activated carbon. For the development of enacted carbon, the more fit 

material ought to incorporate higher carbon and volatile, and more modest 

debris. Pecan shell is indistinguishable material. In this manner, the waste 

pecan shell utilized in the readiness of activated carbon is very vast 

promise[13]. Kim et.al.(2001)[14] preformed an examination on the 

exhibition of granular enacted carbon set up from walnut shells, and 

dissected the response productivity with divalent copper particles in the 

adsorption and expulsion process. Court Biochar can be adequately utilized 

as a crude material for planning initiated carbon, so biochar passed the 

pyrolysis of safflower seed cake is changed over into actuated carbon 

through compound enactment, which is utilized to eliminate dynamic 

substances[15].To set up this enacted carbon, need to clean, air introduce, 

and intrude on walnut shell, and mix them with zinc chloride solution into 

the cylinder heater by the carbonization and initiation measure, at that point 

through corrosive cleaning, boiling water washing and sodium hydroxide 

responding, last drying. The outcomes indicated that, after the pecan shell 

initiated carbon adsorption process, the substance of copper particles in the 

waste water was up to standard [16]. Along these lines, spare a ton of water 

resources; yet additionally diminish the climate contamination from the 

waste, which can be said that the economy, society double pays. Be that as it 

may, the main thing is to truly accomplish an enormous scope advancement 

of modern applications. There are as yet numerous issues to be survived, how 

to set up the best presentation of the pecan shell enacted carbon is the key 

issue [17][18]. Hence, the aim of this paper is to examin the production of 

activated carbon from low cost sustainable material, which can used in many 

industries. In addition it can be effectively used in personal protection face 

masks and have high ability to protect from COVID-19 virus. Moreover, in 

this work modification of the activation properties were determined to 

increase its Mass Transfer. 

 

2 Materials and Methods 

  
Walnut shell is applied as a crude material for the arrangement of enacted 

carbon, first remove polluting influences at that point dry, squashed: take 

characteristic dried pecan shell as crude material. Squash with a shredder, 

broken to 60 work, second fertilization, inception: check the destroyed model 

after broken. Move the infused materials to a pot and spot all in a quiet 

radiator at 120℃ for 90 (min.) and subsequently raise to 500℃ for 60 (min.) 

by then washed with refined water, divert with water direct in an estimating 

utencil: the walnut shell impelled carbon adsorption with innumerable 

activator development, with the radiator after the regular cooling with [10%] 

hydrochloric destructive rinsing, and thereafter rinsed with refined water. 

Dry at 120℃ trough electric consistent temperature drying stove for 2h, expel 

the measuring utencil in the dryer in the common cooling, and afterward  



 

 
 

 

 

 

 

immediately squashed more than 200 work sifters, that was actuated carbon 

items. Spot it in an example pack and spot it in desiccators. 

 
2.1 Source/Sample Preparation 
 

Collect walnut shells and walnut waste from the waste of the walnut 

factory. Each material was manually crushed into small pieces of 

approximately the same size (1.0 to 0.8 cm). 

 
2.2 Carbonization and Activation 

 
Carbonization was as reported by[8]. The time for carbonization was 

assorted between 1 and 2 hours at temperature (350 to 500) ℃ to discover the 

best carbonization method for every crude material by attach carbon 

estimation without debris arrangement. Corrosive enactment was completed 

as portrayed by Tao and Xiaoqin (2008)[12].The last carbons were weighed 

in the wake of drying to decide the eventual outcome yield: 

                                          (1) 

where Wi is initial mass of the dry impregnated sample and Wf is the final 

mass of sample at the end of activation process[13]. 

 

2.3 Analytical Methods: Surface Area Characterization 
 

All the tests were conducted at the Oil Research and Development 

Center of the Ministry of Oil, located in the Baghdad-Bub Al-sham area. 

These tests are related to calculating the surface area of activated carbon 

using accredited test according to ISO/IEC 17025:2005 using micrometric 

surface area analyzer (ASAP2010) Micrometric Inc. USA. 

 
3 Result and Discussion 

 
Figure 1 and figure 2 below shows the results of changing of surface area 

for activated raw materials with temperature and time during carbonization in 

a furnace and the influence of temperature, time on surface area and the 

percentage weight loss are presented in the subsection below.  
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Figure 1Relation of surface area of activated carbon with the Time and Temperature 

represented through 3D plot 

 

 

 

 

 
Figure 2 Relation of surface area of activated carbon with the Time and Temperature 

represented as histogram  



 

 
 

 

 

 

 
 

 
3.1 Influence of Temperature on Surface Area 

 
Increased carbonization temperature causes the iodine value of all carbon 

samples will increase. Iodine value increased to maximum at the activation 

temperature of 500°C, so Maximum surface area reached at temperature of 

500 ℃.Which is satisfy by Anisuzzaman et.al. (2015)[13]. Also Mopoung 

(2015) [14] show that the optimum temperature was 500°C and agree with 

Alslaibi (2013) [15]. 

 
3.2 Influence of Time on Surface Area 

 

The increase in carbonization time results in a decrease in the surface 

area of all carbon samples. The carbonization time of coconut husk is 1 hour, 

and the reduction of surface area reaches the maximum. When it reaches 2 

hours, it starts to decrease Which is satisfy by Efeovbokhan (2019) [16] and 

Zhou (2018) [17]. 

 
3.3 Percentage Weight Loss 

 
The consequences of rate weight reduction for initiated crude materials 

during carbonization introduced in Figure 3 shows that expansion in 

temperature for carbonization of actuated carbons resulted expanded weight 

reduction for all the carbon tests[18].This increase of weight reduction is 

because of increase volatilization (loss of unpredictable matter) of warmth 

labile substances which arrived at a greatest incentive at a carbonization 

season of 1 h for coconut-shell. The decrease in weight reduction after the 

maximum values means that the starting of activation of the effectively 

shaped carbon[19].However as terminal temperature increases, both yield 

and volatile content decrease while the fixed carbon content increases[20]. 

Similar observations were reported by Uwem(2017)[21]. 
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Figure 3 percentage weight loss 

 
4 Conclusions 

 
This examination demonstrated that activated carbons with high surface 

area reach to can be created from Walnuts shell. The Walnuts shell were 

changed over into enacted carbons via air and sulphric acid corrosive 

enactment. The readied enacted carbons indicated exceptionally enormous 

surface regions and micro pore volumes, which makes them appropriate 

adsorbents. 
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