COMPARATIVE ANALYSIS OF COAL AND COCONUT ACTIVATED CARBON 
ABSTRCT
The experiment was carried out to analyze comparatively coal and coconut activated carbon.  The coal sample used in bituminous and with density of 1300kg 1m3 tile coconut shell was used. The coal and coconut shell was first activated using phosphoric acid.  The activated coal and coconut carbons mere then used to bleach palm oil after preliminary treatment of the palm oil.
The 10 dine value, saponification value, peroxide value and acid value of the oil bleached with coal activated carbon and coconut shell activated carbon were determined separately and compared.  From the experiment carried out it was discovered that coconut shell activated carbon is a better absorbent than coal activated carbon. 
The results obtained from the experiments during experiment can be used to dram further inference on the comparative analysis of coal and coconut activated carbon. 
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CHAPTER ONE
INTRODUCTION
HISTORY OF ACTIVATED 
Activated carbon was first know to treat mater over 2000 yeas ago.  It was first produced commercially at the beginning of the 20th century and was only available in powder form. Initially activated carbon was mainly treatment to remove taste and then from 1930 for mater treatment to remove taste and odor.  Cranlar activated carbon was developed as a consequence of WWI for gass masks and has been used subsequently for mater treatment, solvent recovery and air purification. 
The unique structure of activated carbon produces a very lager surface area.11b of granular activated carbon typically provides a surface area of 125 acres {1kg = 1000000 sq}.  Activated carbon be produced form a varnicty of carbonaceous raw material, the primary ones being coal, coconut shills, mood and lignite.  The intrinsic properties of the activated carbon are dependent on the raw martial source.  The activated carbon surface is non-polar which results in an affinity for non- polar adsorbates such as organics.
Adsorption is a surface phenomenon in which an adsorbate is held onto the surface of the activated carbon by vander maals forces and saturated is represented by an equilibrium point.  These forces are physical in nature, which means that the process is reversible (using heal, pressme etc) Activated carbon also capable of chemisorptions, whereby a chemical reaction occurs a the carbon interface, changing the state of the adsorbate {dechlorination is an example of a chemisorptions process} 
1.2
FORMS OF ACTIVATED CARBON           
There are three main forms of activated carbon and these include:
GRANULAR ACTIVATED CARBON :  this is irregular in shape with respect to its particles.  The particles sizes ranges from 0.2 to 5mm.  It is used in both liquid and gas phase applications.
POWDER ACTIVATED CARBON:  This is a pulverized carbon with a size predominantly less than 0.18mm.  these are mainly used in liquid phased applications and for flue gas treatment.
PELLETED ACTIVATED CARBON: it is extruded and cylindrical shaped with diameters from 0.8 to 3mm.  These are mainly used for gas phase application because of their low pressure drop, high mechanical strength and low dust content. 
KINDS OF ACTNATED CARBON 
There are end kinds of activated carbon 
LOW DENSITY ACTIVATED CARBON: this is used for ligind phase adsorption 
HIGH DENSITY ACTIVATED CARBON: This is used for gas phase adsorption 
ACTIVATED CARBON PROPERTIES 
The following are the properties possessed by activated carbons irrespective of the base material from which they are made. 
10 DINE NUMBER/VALUE: This is the fundamental property used to characterize activated carbon performance.  It measures the activity level, higher number indicates higher degree of activation.
METHYLENE BLUE: this is a measure of mesopore structure of activated carbon.  It is between 20-500A.
CARAMEL DP {MOLASSES VALUE}: this is the measure of macro pore structure, it is less than 500A.  it is important for decolorizing performance of activated carbon. 
SURFACE AREA: this is use to measure the adsorption capacity.  Pore size distribution or pore volume is also important to determine ultimate performance. 
APPARENT DANSITY: activated carbon with higher density possesses greater volume activity and this normally indicates better quality activated carbon. 
PORTICLE SIZE: smaller particle size provides quicker rate of adsorption which reduces the amount of contact time required.  Smaller particle size brings about greater pressure drop. 
HARDNESS/ABRASION NUMBER: it is a measure of activated carbons resistance to attrition, and important indicator of activated carbon to maintain its physic integrity and with stand frictional forces imposed by mashing etc
DECHLORINATION HALF-VALUE LENGTH: this is a test to measure the dechlorination efficiency of activated carbon.  The depth of activated carbon to reduce influent chlorine level from 5ppm to 2.5ppm lower half-value length indicates superior performance 
ASH CONTENT: this reduces overall activity of activated carbon and efficiency of reactivation.  Metals {Fe203} can leach out of activated carbon resulting in discoloration.  Acid/mater solvable ash content is more significant then total ash content.      
1.5
ADSORPTION PARAMTERS OF ACTIVATED CARBON  
The adsorption parameters of activated carbon show the trend and degree of adsorption of activated carbon and they are: 
CAPACITY VERSUS KINETIC RATE: capacity parameters determine loading characteristics of activated carbon.  Maximum adsorption capacity of activated carbon is only achieved at equilibrium.  Kinetic parameters only determine the rate of adsorption and have reliable effect on adsorption capacity.
SURFACE AREA: adsorption capacity is proportional to surface area and it is determined by degree of activation 
PORE SIZE: correct fore size distribution is necessary to facilitate the adsorption process by providing adsorption site and the appropriate channels to transport adsorbate 
PARTICLE SIZE: smaller particle size provide quicker rate of adsorption.  Note that total surface area is determined by degree of activation and pore structure and not particle size        
TEMPERATURE: lower temarature increases adsorptro capacity except in the case of viscous liquids
CONCETRATION OF ADSORBATE: adsorption capacity is proportional to concentration of adsorbate 
PH: adsorption capacity increases under PH conditions, which decreases the solubility of the adsorbate.
CONTACT TIME: sufficient content time is required to reach adsorption equilibrium and to maximize adsorption efficiency 
APPLICATONS OF ACTIVAED CARBON
Activated carbon is mainly used as an agent for refining, decolorizing, purifying or filtering substances in varied industries. 
 It is used in air deodoration and seperation of permanent and rare gases from air sulphur removal from sythesis gases, removal of foreign odor from in carbondioxide from dry ice or carbonated beverages, gelatin in cold storage and refrigerators. It is also used in deodorizing vegetasusores, purification of various organic liquids, mater purification and recovery of gold and silver from ones.
DEFINIION OF TERMS
ADSORBENT: This is a natural or synthetic material of microcrysetatheine structure in loose internal surface is accessible for selective combination of solid and solute
ADSORPTION: It is the process by which liquid or gaseous molecules are concentrated on a solid surface, in this case activated carbon . It is a surface phenomenon.
SELECTIVITY: It is the ability of activated carbon [adsorbent] to adsorb certain  component more strongly than other Adsorbent.
ADSORBANTIC: this is the solute liquid or gaseous molecules that is concentrated on the solid of the solid adsorbent 
CHAPTER TWO
LITERATURE REVIEW
2.1
HISTORY OF COAL  
Coal is a black combustible solid that is very rich in carbon.  It contains variety of hydrocarbons, often times it contains little amount of surplus and moisture.  It occurs in layers of seams in sedimentary areas.  The depth at which coal seams are found varies greatly.  In some fields, seams layers are just below the surface.  Move often they are found hundreds of meters beneath the ground.

The story of coal is an ancient one, it goes back in time from 150 million to 300 million years, to the remote time when our earth was young; when its Crust was still being combulsed by volcanic emptions, mighty earth quakes, and the tumbling that formed the mountains and vallelys and set the shapes of the continents.
How long coal has been used cannot be said with certainty, but the chenfi mines is clina were worked many hundreds of years B.C.
Romans used coal at some of their sites in England and it is on record that coal was mine there in the 9th century.  Its used spread over to Europe during the 10th and 111th centuries.  The initial use of coal was as a domestic fuel.
The first to apply coal to main-domestic uses were the blacksmiths of mea mouth and Sheffield in 1183 and this may be regarded as the beginning of the fuel as entice mentioned is as a domestic fuel, but the availability of alternative source of energy/fuel such as petroleum, natural gas and unclear energy has brought about a reduction in the output of coal production globally.
COAL FORMATION
The main factor in the formation of coal and of coal fields is the accumulation and partial decay of vast quantities of moody material followed by an asrupt subsidence of the area and inundation so that the decayed vegetable matter become covered by mater.  A blanket of inorganic material {Silt or sand} settled continuously from the with and covered the vegetable matter preserving it from complete decay.
The formation of coal seam originated in an area where the sea mas short-out by mud or sand banks and an estuorine area of brackish or fresh mater established.  The vegetation provided humus and butt up a soil on which the great lycopods formed a forest and their falting remains accumulated as peat on which the thick under growth of fern-like plants grew, the drainage conditions changed according to the type of vegetation. 
The stages in coal formation includes 
THE BIOCHEMICAL STAGE: this is the peat forming stage and the first stage in coalification.  Here micro biological decomposition take place by the combined action of fungi and bacteria.  Fungi and bacteria plag a very important role in this stage.
DYNAMOCHMICAL STAGE: After the conuersion of plant debris to peat by bacteria and fungi actions, the peat buried by the latter sediments, is subjected to pressure by the over burden.  To some extent this pressure has effect on the rank of coal because deeper coals generally have higher fixed carbon content.  Increase in temperature resulting from rock movements affects the type of coal formed.  Hot igneous intrusion also increase the rack of coal formed. 
The following conditions are necessary for coal formations. 
Luxuriant vegetation to supply the organic material 
A met climatic and restricted drainage to prevent complete decay of sediments-biochemical stage 
Sliming and covering of the peat deposits to prevent erosion 
Pressure and heat to produce the metamorphism to coal-the Dynamo chemical stage. 
Figure 2.1 below shows schematic diagram of coal formation form woody materials to anthracite. 
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MINING OF COAL 
Today substantial quantity of coal is mined by strip or open cast methods.  In these huge excavators are used capable of lifting coal at the rate of 630 tons per hour and the mine may reach a septh of 450ft, the side of the cat being “stopped” at about 100ft intervals of depth.  To cink shafts and bring a new deep mine into production is a lengthy and expensive undertaking.  The time requirement is about eight years. 
Preliminary, extensive exploration is required the area to be mined and for this lange number of boring is made.  The construction of the mine is started by sinking the shaft.  At least two shafts are sunk and if the mine is intended to be very lage the number may be four or five these shafts are of circular cross-section as this shage is stronger, to offer less resistance to ventilating air, required less steel and be easier make than rectangular section. 
PROPERTIES OF COAL 
Coal differs indely in their properties through it is a uniform material.  For example anthracite is a hard lustrous material which burns smoke lessly while other coals burn with long flames and copious evolution of smoke.  Some coals evolve lange quantities of gas when heated while still others soften when heated.  These properties are important, from the point of view of these use the coal.
The physical properties of coal varies unduly with composition and condition of the vegetation at the time of its accumulation and burial.  This qualification of the properties are difficult.  How ever, some of the properties are:
FREE SWELLING WDEX: this is the measure of tendency of coal to smell when burned. 
HARD GROVE GRINDABILITY WDEX: this indicates the ease or difficulty in grinding coal and this is complexly related to physical strength 
SIZE STABILITY: this is the ability of coal withstand breakage dining hand ting
THE DENSITY: the density of broken coal vanes according to the specific granty, size distribution, moisture content and amount of settling of when coal is pilled. Coal has vaiable density vaiations, nature and proportion of constituents, moisture content and the method of measurement affect coal density. When density is determined by mater displacement for the same coals if their carbon content are below 85 percent.  For higher ranks, densities from water displacement are lower helium.  This is as a result of the porosity of the coal, since helium is capable of penetrating deep into the ultra-microscopic pores. True density of coal is there fore determine by displacement while the apparent density is determined using mater.  Soft coals are approximately 1.5 x 103kg/m3.  as carbon content creases, the density passes through a minimum for bituminous coals with a carbon content of approximately 8b% above which the denary increases rapidly through the high rank bituminous and anthracite coals reaching a value of 2.2 x 103kg 1m3 for graphite.  
POROSITY: coal interstices are interspersed by minute pores of different sizes and capillaries and possesses on ultra-microscopic sponge-like structure.  The porosity, or volume percentage occupies by such pores may be calculated from density measurement using helium and then mercury, as displacing media.  Under normal pressures, helium alone will peretrate and fill the pore spaces so that the difference between the tiom density measurements gives the porosity.  The vaiation of porosity with rank for coals is shown in figure 2.2 in lower rank coals, the porosity may exceed 20% but it rapidly diminishes to minimum at the highest rank.    
Density measurements using helium and then mercury, as displacing media.  Under normal pressures, helium alone will perpetrate and fill the pore spaces so that the difference between the two density measurements gives the porosity.  The variation of porosity will rank for coals is shoum in figure 2.2.  in lower rank coals, the porosity may exceed 20% but it rapidly diminishes to minimum at the highest rank. 


 

Fig 2.2 vaiation of porosity with carbon contents of coal 
STRENGHT: the strength of a coal is related to hardness and friability.  Hardness is tested to by the depth and area of penetration when a pyramidal or spherical indentor is pressed into the coal surface.  This shows a maximum hardness for coals with a carbon content of about 83% and a minimum at about 90% carbon.  An thracites with carbon contents over 93% behave as elastic materials. 
REFLECTANCE: the reflectance of a coal is the percentage of incident light reflected from a polished surface.  It is determined by microscopic examination, under oil immersion where a photo cell measures reflected light.  Reflectance increases proportionally with the carbon content of coal-coal rank and, this provides a rapid and other chemical characteristics of a coal.  Moreover, it is unaffected by meathering. 
CAKI  NG AND COKING PROPERTIES OF COAL: Coal is said to possess coking properties when as a result of heating, there is a tendency for the coal to adhere so as to form solid mass.  The caking property poudered form to smell and agglutinate on heating when lage cakes of cake are formed, they can damage grates and stokers.
For carbonization, coals with high gaseous the mal yields and moderate coking properties are requied.  However, these are found amongst the lowr rank coals.  In order to achieve a maximum yield coke coals with how volatile matter that is high rank, are chosen.  These are found among the bituminous coal.  There is a close relation between coking and caking properties of coala.  The term coking coal is reserved for those coals which are use for the manufacture of metalhigica coke.  Many coals are only meakly coking and therefore require blending with more stronglymanufacture caking may be obtained from them.
9.
CALOORTFC VALUE:  this is the heating value of a coal.  Ig of air-dried coal in a combustion bous under pressure of 3m Pa in oxygen.  The bomb is immersed in a matter bath and total heat evolved during combustion of the coal sample is determned from the rise in temperature of the surrounding mater bath.  Calorific vaue is determined on two bases.  The gross calorific value, which include all the condensed moisture, and 
b.
The net calorific value, whch excludes the heat content of the moisture.
The met calorific value
The difference between the gross and net calorific value is about 1.17 mj1kg.  The calorific value of coals with cabon contents below about 92% exhibit a marked relationship to rank.
Property                                             Value
Density



1.5x103kg/m3 –2.2x103 kg 1m3
Calorific value


1.17mj 1kg 
Caking Power 


Gs index
Porosity



Z 20%
Table 2.1 Shows some values of physical properties of British coal.
CHEMICAL PROPERTIES
The analysis of coal is carried out by two standard means:  These are
Moisture:  There are surface and inherent moisture in coal sample.  Surface moisture is determined by allowing crushed coal to dry for twenty four hours at tempoerature of 297 under a humidity of 75%.  The percentage surface moisture is calculated by the loss in meight of coal due to evaporation.
Inherent moisture is determined by heating several volumes of air dried coal for one hour at 380k.  The heating is carried out by either passing nitrogen over the coal or heating under vacuum to avoid oxidation of the coal.  The percentage of inherent moisture is determined by the loss in meight due to evar oration.
The percentage of inherent moisture is determined by the loss in meight due to evaporation.  The total moisture is the sum of the might losses and is calculated using the formula 
% total moisture = % air dry % residue 
      100-90 air dry 

100   
Moisture content Range
	Rank
	Lower
	Upper

	Hu ab
	
	4.3

	Hu Bb
	4.3
	7.8

	Hu Cb
	7.8
	15.0

	Sub A
	15.0
	21.0

	Sub B 
	21.0
	25.0

	Sub C
	25.0
	3.5

	Lignite
	33.5
	


Table 2.2 classification of high A Bituminous and lower Rank coals by their moisture contents according to Ergun [c] 
b.
VOLATILE MATTER: Volatile matter is the loss of meight, corrected for moisture when coal is heated in a specified apparatus under standard conditions.  Volatile matter is determined by inserting 1g of air dried coal into a furnace at 1200k for 7minutes is volatile matter when coal is pyrolised consists of combustible gases, hydrogen, carbonnonoxide, methane and other hyderocarbons, air vapous and some incombustible gases like carbondioxide and mater vapour.  The loss in weight is measued after deducting the percentage of inherent moisture, the percentage of volatile matter is determined relative to the initial weight of the sample
VOLATILE matter on dry mineral-matter-free basis is calculated through: 
In case where both pyretic sulpur and chlorine hone been determined 

        0.13A + 0.25pyr + 0.7co2 + 0.6cl- 0.20       
in case where chlorine but not pyretic sulphur has been 

determined. 
in case where neither pyretic sulphur nor chlonine has 

      been determined 

     0.13A +0.25pyr +0.7c02-0.13 
The net amount of volatile matter is calculated on the dry mineral-matter free basis using 
V mdmmf =[vm-correction] x 100
                   100 – moisture – mm
c. MINERAL MATTER AND ASH: Ash is determined by inserting 1 to 2g of dried coal in a furnace at a temperature of took for 30minutes, allowing a free flow of air.  The coal sample heated in an oxidizing atmosphere until the weight becomes constant.  Ash is the powdered residue after combustion of coal.  Ash contents between 7 and 12 percent are suitable for industrial scale combustion on grates. 
d.  FIXED CARBON: This is determined by means of difference, assuming that the air dried sample is composed of moisture, ash and volatile matter and fixed carbon. 
ULTIMATE ANALYSIS: This is the chemical method of determining the composition of coal by separating the principal constituent carbon hydroyen, nitrogen, sulphur and oxygen.  
CARBON: Is determined by consubstion and the measurment of co2 according to the following reaction. 
C + o2                 co2 
The concentration of co2 is determined by absorbing the exhust gases in soda lime. 
HYDROGEN: This is determined by combustion according to the reaction as follows. 
H20 concentration is determined by absorption of the exhaust gases in calcium chloride.
NTIROGEN: it is determined by heating the coal sample in concentrated sulphuric acid in the presence of a catahyst to convent nitrogen to ammonia and latter determined by titration. 
SULPHUR: It is concerted to suephate by heating the coal in a mixture of magnesium oxide and an hydrous sodium carbonate.  The concentration of sulphate is estimated grauemetrically by precipitation as barium sulphate.
CHLORIXIE: This occurs in coal, mainly as sodium chloride Nacl and partly as potassium clotirite Kcl and partly in an unidentified form.  The total chlorine content is normally less than 0.3%, during combustion and carbonization, the Nacl is volatilized and subsequently dissociates, while non-alkali choride is evolved as hydrogen chloride [hcl]
Table 2.3 below shows average numerical values of proximate and ultimate analyses Nigerian coal
	 Matter                                             
	composition

	Moisture %
	        5.5 –11.8 

	Ash %               
	5.85 – 11.55

	Volatile matter % 
	35.7 – 42.25

	Fixed carbon 
	35.7 – 43.85

	Carbon %
	58.55 – 64.75

	Hydrogen %
	4 – 4.55

	Nitrogen % 
	1.35 –1.8

	 Sulphur %
	0.5 – 1.1

	Oxygen %
	11.55 – 15.65

	Calorific value kj/kg 
	22,260 – 28, 377 


Table 2.4: Average composition of Nigerian coal fields
2.5 RANK AND CLASSIFICATION OF COAL 
Coal contains carbon, oxygen, sulphur and nitrogen and a variety of material matter which is normally described as ash.  Typical composition of coal by mass percentages include 65-95% carbon 2-7% hydrogen about 25% oxygen and 10% sulphur 1-2% Nitrogen. 
Coals are classified according to the degree of metamorphism.  Most classification are based on the amount of the carbon content of the coal substance.  The ranks of coal are peat, lignite, bituminous and an thracite coal.  Peat is the first appearance of coal after the formation by anaerobic decomposition which was subsequently transformed by heat and pressure to material of higher carbon.  Lignite represents a stage of coal formation intermediate between peat and bituminous coals.  They are rich in oxygen and appreasbly less in aromatics than the latter and contain substantial amount of hunric acid complex brown decomposition of ligrin together with resin and maxy carboxylic esters.
Bituminous coals are the most important variety and the most studied.  They contain some type of organic minerals vitrimite [derived from mood tissue] exinite [formed from spores, pollen and cuticle] and mentinites, a dull block-largely fibrous material with much higher carbon content than the others. 
Anthracite is the highest ranking coal with the highest calorific value.  The rank of coal is usually in ascending order of carbon content. 
CLASSIFICATION OF COAL 
Coal is classified into the following divisions 
Peat 
Lignit 
Sub-bituminous 
Bituminous 
Anthracite 
It has been shown that the great diverging of form and chemical composition in between coal ranks is due principally to the essential differences in the plant material from which thing have evolved.  The change between bituminous and sub-bituminous coal involves only slight reduction in the total content of hydrogen and oxygen, and reflect the progressive enrichment of carbon and the general impoverishment in volatiles.  During anthracization which is a process of chemical, hydrogen in eliminated more rapidly than oxygen.  
BITUMINOUS COALS:  This constitute the bulk of the hard coals.  They are black and banded in appearance.  The lowest rank British bituminous coals contain about 13% of moisture [air-dried basis] where as the highest ranks varieties have approximately 1% moisture content.  Its yield to volatile matter on carbonization is very sensitive to change in rank. 
The range of carbon content (d.a.f) basis if from 75-90% in response to the same increase in rank, the yield of volatile matter falls from 40-20% (d.a.f) basis.  The calorific value of bituminous coal is high between 14,000-16,000 Btu/ib.
SUB-BITUMINOUS COALS: This is the anthracitic coals. It is of low-inherent moisture content ranging from 0.7-1.5%, high in carbon 90-93% [d.a.f] basis and low in volatile matter yield 20-10%
ANTHRACITE COALS:- there are formed from coal seams of bituminous rank by violent heating caused when volcanic action thrust molten rock from the interior parts of the earth towards the surface through rocks including coals seams which were already matine.Anthracite coals have low yield of volatile matten when carbonized (less than 10%, dry free basis) high in carbon 92 –95% ,low in hydrogen 4-2.5% , and ore non caking . It burns without smoke and lower calorific value than high rank bituminous coals  
PEAT:- This is the first stage in coal formation and it is made up of about 30 percent by carbon content . It is formed directly from plant and animal remains.
Lignite: - This is the product of second stage of coal formation. It is a soft coal and contains about 60-65% carbon
     USES OF COAL 
The main use for coal is as a source of heat whether this be as domestic heating, process steam generation, gas making or electric power generation. Its second main use is as a reductant in (coke). Metallurgy though in this it also acts as heat source. In addition to these main uses there is a large number of minor uses with respect to the quantity of coal, such as electrode for eluminium and steel smelters as a source of carbon black, active carbon and more recently as a source of plastic materials 
Coal is also a good source of carbon for polish, battery and carbon paper production. Methods have been applied to use coal effectively much more volatile than before and it is also environmentally friendly. They are  used in factory furnace, steam boilers and domestic stoves.
Coal digest can be used simply produced by dissolving  coal in a degrading solvent, such as high boiling tar oil, under atmospheric pressure such product can be used for  the same purpose as pitch. They are used for road surfacing binders and also for a constituent of cocking blends. Also for a constituents of cocking blends. Hydrocarbon cresote also can be used as jet fuels for highly supersonic air crafting.
2.7
GASIFICATION OF COAL
Gasification can be regarded as the processing of carbonaceous raw material to increase its hydrogen and carbon atomic ratio. Thus the process of gasification involves the addition of hydrogen on rejection of carbon or both. It is basically the conversion of coal with air, steam, oxygen or of mixture of  these at 1100 or higher, leaving alone the unconverted ash. The gas produced may be used either as energy sources or as raw material for the synthesis of chemical and fuels. The product of gasification can be handled convinietly and at lower cost and have large application as compared to solid coal.
The gaseous product of continous gasification process with oxygen,  steam and or hydrogen are H2Co2, Co some N2,CH4 and sulphur bearing gases. The following reaction can be applied.
i) Oxidation of carbon to Co and then to O2. C  + O2     Co2
Partial Oxidation of hydrogen and other volatile matter takes place when coal is introduced in suspension counter- currently to gasifying. H2 +O2 – H2O
Gasification of carbon to steam and carbondioxide. C + H20 – Co +H2. C + Co2  - 2Co
Carbon  monoxide shift. Co + H2o – Co2 + H2
Methane and other higher hydrocarbon are evolved when the coal is introduced counter currently to the gas flow.CnHm-
Hydrogenation of volatile matter and active carbon to methane and other higher hydrocarbon occur.
The oxygen consuming reaction 1 and 2 are so rapid at gasification condition that they proceed essentially to completion with respect to oxygen disappearance. The carbon gasification reaction 3 and 4 are never at equilibrium at the existing condition. Reaction 3 is faster than reaction 4 at all reactant concentration. Reaction 5 occurs at fuel surface with very little reaction at the gas phase. Reaction 6, 7 and 8 are important at fuel bed. Temperature below 115 or at above atmospheric pressure with the coal containing reactive volatile component.
The hydrogen/carbon [H/c] atomic ratios of  gasification of different types of coal are given in table 2.5

	Material
	Hydrogen/carbon atomic Ration Ration 

	Anthracite
	0.38

	Bituminous coal
	0.80

	Lignite
	0.86

	Peat
	1.56


2.8      COCONUT
HISTORY AND PRODUCTION 
The coconut palm has the botanical name cocos misfire L and it is a monocotyledon.  It has neither a top nor a root-stock with divided branches.  Coconuts are the most important unit in the world (popenone 1969).  They are groom for different purposes in various part of the world.  Original habitat of the coconut palm is still controversial.  The distribution of the coconut palm extends over the islands and coast of most of the tropics even in some places beyond the tropics.  The main coconut growing area of the world lie geographically within about 220N and S of the equator.  The annual coconut crop of the world estimated at approximately 17million nuts, comes from an area of 3.5 million heators distributed mainly over the tropical coast of India, the Philippines, srilanka, Malaysia central American and Africa.
CLASSIFICATION OF COCONUT PALM 
Classification of coconut palm is base on definite genetic characteristics, in particular the mode of pollination, these include.  
TALL VARIETIES: These are a llagamous or cross-pollinating 
DWARF VARIETIES: These are antogamous or self pollinating 
2.10
USES OF THE COCONUT PALM 
Barinll (1933) desrinbes the coconut palm as one of nature’s greatest gift to man because of its numerous uses.  These are product from coconut.
Whole coconuts {tender and green as well as dry and matins}
Coconut oil-extracted from copra or directly from the meat.
Copra-dried kernel of the nots used for shredding and pressing oil
Coconut cake the residue after extraction of oil 
Desicated shredded coconut 
Coconut skim milk and coconut protein 
Coir-fibre from the husks 
The following are the uses of coconut products 
It provides food, oil, medicine, fibre, thatch mats, fnel and donmestic utentsil 
The oil is used for the manufacture of detergent and pesins due to its high mecting point
Coconut stearine is a valuable confectionery fat.  
Coconut milk is indely used in curries, sweets and other cooking 
Coconut cake is used as food for cattle and poultry 
Coconut shells are used in the preparation of charcoal and on distillation they yield mood for and furfural 
Coil fiber is used in making of cable. 
The trunks are used for building. 
TRUCTURE OF THE COCONUT FRUIT
Coconut front is about in shape, depending on variety. The coconut consist of four parts:-
EXOCARP:
This is the smooth outer layer of the coconut.
B.MESOCARP:
It is the fibrous covering of the coconut fruit and it forms the husk, it consist about 35%.
C.  ENDOCARP:
This is the hard shell of the coconut, it consist about 12 pacent of the coconut fruit.
D.  FLESH:
It is the kernel meat and consist about 28 percent.
2.12
UTILIZATION OF COCONUT SHELLS.
The most important product derived from coconut shells is charcoal. Coconut shells charcoal is used as fuel to fore copra kilns but more commonly by goldsmiths, black smiths, laundries and bakeries.
The coconut shell flour derived from coconut is used as a filler in the thermoplastic industry and as abrasive for cleaning machinery.
The chemical composition of the coconut shells is given in table 2.6.
	CONSTITUENT
	COMPOSITION (%)

	Moisture
	8.0

	Ash
	0.6

	Solvent extractives
	4.2

	Ligrin
	29.4

	Cellulose
	26.6

	Pentosans
	27.7

	Uromic anhydride
	3.5


Table  Composition of coconut shells source child 1947.
DESTRUCTIVE DISTILLATION OF COCONUT SHELL  Destructive’ or ‘dry distillation are the terms for the changes that coconut shells and similar products containing lignocelluloses undergo when heated in the absence of air. When coconut shells are heated to a sufficiently high temperature in the absence of air, the highly complex substances of which they are composed breakdown, and the shells undergo decomposition. The reaction is exothermic at 290c.  The factors that influence the formation of distillation products are shell maturity and moisture content, temperature, speed of distillation and pressure.
The primary product of the distillation of coconut shells are charcoal, pyroligneous acid, tan and gas.  The yield of these varies according to conditions of distillation.  Using laboratory and semi commercial methods discovered that 45.4kg of shells yield 15.4kg of charcoal 18.2kg of gas, child (1947).  The principal products from destructive distillation of coconut shells are shown in fig 2.4. 
TABLE 2.2



  
        




Principal product from the destructive distillation of coconut shell.
2.14 MANUFACTURE OF COCONUT-SHELL CHARCOAL
The manufacture of charcoal from coconut shell is done by burning shell in limited supply of air so that they are only carbonized and not burned to ash-carbonization. In operating kilns a fire of shells is initially storted at the botton of the pit. More shells are added to this until these too catch fire.  The process is them continued until the pit is completely changed, making sure that before each addition the fire is burning well.  When the full change of shells is flowing steadily, the fire may be damped down by sprinting with mater.  This is the stage for the exclusion of air from the kiln, which is carried out by covering the glowing mass with corrugated iron sheets and them lining them on top with green coconut fronds, damp turf and soil.  The best chacoal is made from the shells of ripe nuts.  On ayanage about 20,000 while shells yield one tonne of charcoal. 
2.15 PROPERTIES OF COAL AND COCONUT CARBON 
The nature of coal and coconut carbon are similar in many ways but their properties vary considerably since they are made from different carbonaceous materials that are formed under different physical and chemical condition .The primary aim of production of coal and coconut carbon is to manufacture activated carbon from it which enjoys a mide spread application in the modern industrial unit operation processes.
2.16
ACTIVATION OF CARBON    
Activation is the process of removing hydrocarbon adhering to the carbon. This creates a vest network of molecule capillaries  which increase and improve the adsorptive properties of charcoal. The usual activation process involves the use of steam at selected temperatures for the oxidation of the material. This creates in carbon pores of molecular dimensions. It is the developing of the internal pores structure of the carbon with the ability to absorb gases and vapour from gases or dissolved and dispursed substances from liquids.
ACTIVATED CARBON
Activation is the process of removing hydrocarbon adhering to the carbon.  This create a vast network of molecule capillaries, which increase and improve the adsorptive properties of charcoal.  The usual activation process involves the use of stem at selected temperatures for the oxidation of the material.  This creates in carbon pores of molecular dimensions.  It is the developing of the internal pore structure of the carbon, and this provides the carbon with the ability to absorb gases and vapour from gases or dissolved and dispersed substances from liquids.
ACTIVATED CARBON  
Activated carbon can be explained to be an amorphous carbon subjected to thermal treatment with oxidizing gases such as steam or chemicals such as zinc oxide, to increases us adsorptive properties.  Activated carbon is also said to be on amorphous from of carbon, which has been especially treated so that it possesses a very large surface area.  The large surface area is achieved by developing the internal pore structure of the carbon. 
Activated carbon is produced in the from of granular materials pandered materials.  Granular activated carbon is produced as irregular shaped particles and have the advantages of being clean to handle.  They are harder, longer and they can be reactivated and reused many times.  Powdered activated carbon on the other hand is used only for liquid phase adsorption.  They are added to the liquid to be treated, mixed with the liquid and after adsorption, are removed by sedimentation and filtration.  The net powdered coke is not regenerated because of difficulties associated with recycting.  
TYPES OF ACTIVATED CARBON 
Liquid phase: this is made from low density materials such as samdust.  This type of activated carbon is usually in powdered form and is used mainly for mater punification food processing, manufurting of pharmaceutical product and dry cleaning.
Gas phase: this type of activated carbon is made out of high-density raw materials such as coconut shells, coal or filter coke.  Usually in granular form, this type of carbon has a larger proportion of smaller pores and its particles are more durable .  unlike liquid phase carbon, gas-phase carbon can be regenerated and reused. 
COAL-BASED ACTIVATED CARBON
 The art of making activated carbon from coal is to enlarge its pores and also to develop new pores, by removal of volatile material or by gasification of the basic substances.  This is carried out by either thermal treatment in steam or chemical treatment with or without steaming coal-based activated carbon conking less than 2% moisture.  It has a broad adsorptive range and it is phosphate free.  There fore, can not leach harmful coal activated carbon usually has a surface area of approximately 750sq meter 1g.  Coal activated carbon has high internal surface area and under rigid process control conditions yields a strong dense, very active product suitable for vepour adsorption and this form of coal activated carbon is ideal for solvent recovery or other vapour phase project where pressure drop may be concern
Coal based activated carbon is made from strictly selected coal by using special technology to give it highly developed porous structure and large special surface, especially large microspore volume, and also great hardens mear resistance and ease of regeneration it has fast adsorption velocity and high adsorption capacity and consequently is in fanour of organic solutes, free chlorine and harmful gases in air, therefore, it is the best choice for the treatment of municipal dirts, mater dachlorination, deodorization and deodorization.  It plays a non-fungible important role in preparation of highly pure v-at tufical mineralized mater and an increasing significant role in purification of boiler, boiler feed mater and maste mater.  Removal of bacterial and toxic gases from air.
2.1.9
PROPERTIES OF COAL ACTIVATED CRBON            
The properties of activated carbon are assessed by a number of empirical tests which attempt to measure that adsorptive capacities in specific application.  There properties of activated carbon varies according to the nature of the base material from which they are made for coal activated carbon there include the following:
1
CARBON TETRACHLORIDE [CCL4 ] ACTIVITY: this is the weight percent of CCL4 adsorbed at saturated temperature of OoC.  It is THE 60-65% for coal activated carbon.
 THE CARBON TETRACHLORID[CCL4] RETENTIVITY Is the weight percent of CCL4 retained by a sample
of activated carbon after blowing dry air at 300cm limn through the sample at 25ocfor 6hrs.  It is 31% for coal activated carbon.
THE IODINE ACTIVITY:  It is the weight percent iodine removal from 100ml of a solution containing 0.27g 12 and 0.4g k by 0.4g carbon for coal activated carbon it 9s 96% .
THE PHENOL VALUE:  this is the amount of carbon in parts per million required to reduce the phenol concentration in mater from 100 coal activated carbon it is 18p.p.M.value 
BULK DENSITY [g/m]: The bulk density of coal activated carbon is 0.51g/ml.
Coal activated carbon has a high micro pore volume.
It has a medium macro pore volume.
The solubility of coal activated carbon in mater is low.
It has on apparent density of 0.48g/c.
The4 table 2.8 shows the various properties of coal activated carbon.
	Property
	Co0al activated carbon

	Micro pore
	High

	Macro pore
	Medium

	Hardness
	High

	Ash purity
	10%

	Water soluble Ash
	Low

	Dusty
	Medium

	Reactivation
	Good

	Apparent Density
	0.48g/c

	Iodine no
	1000

	Phenol value
	18ppm

	Carbon te4trachloride
	

	Retentively
	31%


Table 2.8
COCONUT SHELL-BASED ACTIVATED CARBON
Coconut shell activated carbon is a top grade that possesses large pore volume and great hardness.  It is a semi-coke activated carbon made by carbonization, activation and oxidation.
Coconut shell activated carbon has a distinct porous structure, high abrasion and resisting strength. It finds excellent application in desulfurization and denitrification.  It contains less than 20% moisture by volume and has relatively narrow adsorptive range.
Coconut shell activated carbon is used in air demodulation and separation of permanent and rare gases from, removal foreign odor in carbon dioxide for dry ice or carbonated beverages, gelatin in cold storage and refrigeration’s.  Li8quid phase application include deodortization of vegetables, purification and recovery of gold and silver from ores.
2.2.1
PROPERTIES OF COCONUT SHELL ACTIVATED CARBON
IODINE ACTIVITY: This is the weight percent i8odine removed from 100ml of a solution containing 0.27gT2 and 0.4kI by 0.4g carbon for coconut shell its value is 99%.
DENSITTY:  The density of coconut activated carbon is 0.48lcc.
It contain a high micro pore volume
The ash purity of coconut activated carbon is 5%.
The ash solubility of coconut activated carbon in water is low.
It has a low dust content.
Table 2.9 shows the various properties of coconut activated carbon.
Property




Coal Activated Carbon.
	Micro pore
	High

	Macro pore
	Low

	HARDNESS
	HIGH

	Ash Purity
	5%

	Water Soluble Ash
	High

	Dust
	Low

	Reactivation
	Good

	Apparent Density
	0.48glcc

	Iodine No/value
	1100


Table 2.9
CHAPTER THREE
EXPERIMENTIAL PROCEDURE FO0R THE ACTIVATION
CARBONIZATION
For the carbonization of the coal and coconut  carbon the following are required.
Reagent / Material
coal
Coconut shell
APPARATUS / EQUIPMENT
Fume cupboard
Grinder / Mortar
Heating Vessel
Weighing Scale
PROCEDURE
The lumps of the carbonaceous material (coal and coconut shell ] is collected and side reduced. A known quantity of the size reduced carbonaceous material is weighed and put the heating vessel inside the fume cupboard and heated at temperature of 520c for about 2 hours.  The heated sample is allowed to coal and re weighed to known the yield of carbon.
	Material
	Weight before carbonization
	Weight after d
	Loss of weight

	Coal
	610g
	420g
	190g

	Coconut shell
	480g
	260g
	240g


ACTIVATION
The material/apparatus required for the activation process includes reagents.
REAGENTS
Phosphoric acid
Water
Carbonized carbon
APPARATUS USED
Fume cupboard
Heating vessel
Ovum
Mortar
Beaker
Spatula
Steve’s
Scall
PROCEDURE
The carbonized material [coal/coconut shell ] is put in the heating vessel and phosphoric acid of 50% weight of the carbonized material is added to it with little quantity of water to arable it mix properly.  It is heated in a fume cupboard for about 1hour 45 minutes.  It is removed, mashed with water and dried in an ovum.  It is now further size reduced and sieved into t6hree different mesh sizes.
PRELIMINARY TREATMENT OF PALM OIL
The preliminary treatment carried out on palm oil inuolues the various treatment given to palm oil to remove the impurities contained in it to make it pure for human consumption and for industrial usage.
The impurities in the crude palm oil include phospholipids, free fatty acid [FFA ] proteineous compounds, oil insoluble and water insolubles oxidation products, colour of oil include:
i.
Degumming
ii.
Bleaching
iii.
Deacidification
iv.
Neutralization
v.
Crystallization
vi.
Deodorization
These processes involved physical and chemical reaction. The reaction include degumming with citric, neutralization of free fatty acid with alkali and oxidation of pigments to remove odor.  The physical sepactions are those that occur by centrifugation in degumming and alkali refining, adsorption in bleaching and vacuum steam distillation (deodorization ) to de- acidify and deodoriz.
2.2.1.
DEGUMMING   
This is the process where by fat insoluble impurifies are removed.  These impurifies which include gums, resins, protein materials and phosphides are dissolved in the crude oil and have to be pre3cipitated before separation can take place.  Here, the crude oil contained in a conditioning vessel is treated with 0.1% cit6ric acid by weight of oil for 20minutes at the temperature of 900c this reduces the tendency to emulsion formation in the neutralization stage.
NEUTRALIZATION
Neutralization is the use of chemical compounds in etiminating or reducing the phospholipids, sugar, resins, proteineous compound, free fatty acid oil and water insoluble content of the crude vegetable oil.
The palm oil is heated to 80oc and 1% by weight of 1m Na0H is poured into the continuously stirred for 15minutes. Hot brine is added if an emulsion layer is formed.  The enhances effective separation.  After settling, the soap stock is removed and the oil is mashed with 10% volume of not distilled water to remove residual soap by decanting. Much neutral oil is lost in the soap stock by this method.  After mashing the oil, the residual moisture is removed by putting the oil in an oven at 100oc for 2hours.
3.2.3
BLEACHING
Bleaching is the process of decolourization or removal of coloured pigments from a sample in order to it.  It is a treatment designed solely to reduce the co lour of the oil.  This treatment is applied after purification has been accomplished by refining very little material is removed from the oil through bleaching.
There are various methods of bleaching which include adsorption method  chemical method, Aeration bleaching etc. The most effective and important method of all is the adsorption method.  This method is applied by various vegetable oil industries, because it ensures good bleaching.  In this method, t5he refining oil is treated with an adsorbent in powdered form. Both natural [fullers earth ] and acid activated bleaching earth are used as adsorbents.
DEODORIZATION
This is a steam distillation process carried out under fairly6 high vaccum to0 remove odiferous and taste producing impurities from fats.  Deodoriztion of edible fats is normally carried out on material which have been soda refined and bleached, otherwise free fatty acid would be removed in this process with other volatile constituents and this is better done by soda refining  metal scaveragers, such as citric, tartaric and phosphoric acids is often added to fats prior to deodorization.
EXPERIMENTAL PROCEDURE FOR ADSORPTION PROCESS
The following material/reagent and apparatus are needed for the adsorption experiment using activated carbon.
MATERIAL
Crude oil
Water
APPARATUS
Beakers
Conical flask
Balance
Hot plate
 Ovum
Stirren
Filter paper
Cotton wood
Hydrometer
 Spectrophotometer [Spectromic 20 ]
Measuring cylinder
Thermometer
PROCEDURE
The specific gravity of oil [crude oil ] is measured.  The colour of the crude oil is also taken.  A known quantity of activated carbon is put in a beaker and some volume of the palm oil is added to it and stirred.  It is then heated for 50minutes and the colour of the bleached oil is taken at difficult temperatures as shown in table 3.1a and 3.1b.  Mau length of spectrophotometer=510.  Absorption of crude oil =1.2 particle size of activated carbon=0.425mm.
Time of heating 50mins
	Temperature0c
	Imtial colour
	Final colour
	% olour reductia

	100
	1.20
	107
	10.83

	140
	1.20
	0.61
	49.17

	170
	1.20
	0.24
	80.00


The table shows the result of percentage colour reduction of palm oil bleached with activated coal.
Table 3.1b result of colour change of oil bleach with coconut shell [activated ]
	Temperature0c
	Initial colour
	Final colour
	% colour reduction

	100
	1.20
	0.86
	28.33

	140
	1.20
	0.45
	75.00

	170
	1.20
	0.208
	99.20


CHAPTER FOUR
ANALYSIS AND RESULTS
4.1.1
TEST FOR IODINE VALUE
Reagent Needed
Tetra chloroform
Wig solution
Potassium iodine
Sodium thriosulphate [Na2 S2 O3 ] 
Water
 starch solution 
Oil
EQUIPMENT/APPARATUSRS
Beakers
Conical flask
Pipette
Burette
Restort stand
Dark cupboard
Balance
PROCEDURE
The drops of oil is weighed and recorded conical flask containing the oil.  25cm3 of mig solution is added and the solution is allowed to react for one hour.  20cm3 of potassium and 150cn3 of water is added to the solution.  The solution is titrayted against 0.1 normal sodium thiosulphate [Na2 S2 O3 ].
As the solution gets clearer, starch solution is added as indicator and at the end of the titration, the titre value is mearsured.
The table 4.1a shows the titre values of difficult oil and blank solution.
	Oil sample
	Titre valuecm3
	Weight of oil sample

	Crude oil
	16.06
	0.088

	Coal activated oil
	21.90
	0.078

	Coconut activated oil
	22.60
	0.150

	Blank solution
	23.19
	0.000


4.1.2
TEST FOR ACIDITY
Reagent needed
Diethyne etha
Sodium hydroxide
Phenolphthalein
Oil
Water
APPARATUS
Beakers
Conical
Pippette
Burette
Restort stand
Balance
PROCEDURE
The drops of oil is weighed and put in a conical flask.  A mixture of diethye etha and ethanol in the of 1.1 [10cm3] is added to conical flask.  There drops of pthalein is added as indicator.  The solution is titrated against 0.1 normal solution of sodium hydroxide and the titre value is read and recorded.
The titre value of oil bleached with coconut is give below oil table 4.2 
	Oil sample
	Titre value
	Weight of sample

	Coal activated carbon
	0.9
	0.103

	Crude oil
	0.8
	0.113

	Coconut activated
	1.6
	o.120


Carbon oil
TEST FOR SAPONIFICATION VALUE
Reagent used
alcoholic potassium hydroxide
phenolpythalein
hydrochloric acid
oil
water
APPARATUS USED
Beaker
Conical
Pipette
Burrette
Pastort stand
Balance
PEOCEDURE
A known weight of oil is put in a conical flask and some of alcoholic potassium hydroxide is added to the conical flask containing the oil.  It is then boiled for two minutes and the drops of phenolphthalein is added as indicator.  The solution is titre  solution of hydrochloric acid and titre value read.
Table 4.3 shows the result of the titre values
	Oil sample
	Titre valuescm3
	 Weight of oil sample

	Crude oil
	64.85
	0.113

	Coal activated oil 
	68.80
	0.141

	Coconut shell activated
	71.20
	0.133

	Oil
	
	


TEST FOR PEROXIDE VALUE.
Reagent used
reagent acid
chloroform
saturated potassium iodine
sodium sulphate
starch solution
sodium thiosulphate
water
oil
Apparatus
1.
Beaker
2.
Conical flask
3.
Pipetter
Burette
Restort stand
Balance
PROCEDURE
A known weight of oil is put in a conical flask and 20cm3 of mixed reagent acetic acid chloroform in the ratio of 2:1 is added, little quantity of saturated potassium iodide is added to the solution 25cm3 of mater and 2 drops of sodium sulphate is titrated against sodium thiosulphate after starch solution is added as indicator.  The titre values of the different samples is read and recorded as shown in table 4.4 below
	Oil sample 
	Titre value cm3
	Weight of oil sample (g)

	Crude oil
	0.8
	0.113

	Coal activated oil
	0.6
	0.08

	Coconut activated oil
	0.5
	0.111

	Blank solution
	0.4
	0.000


Table 4.4
TEST FOR ABSORBANCE
Reagent used
Oil
acetone
Apparatus
Test tube
Spectrophotometer
Thermometer
Beaker
Measuring cylinder
PROCEDURE
5cm3 of oil is put in a beaker and 15cm3 of acetone is added to reduce the colour of the oil.  Some quantity is collected and tested for absorbance using spectronic 20 at different temperature.  The 4.4 show the result.
	Temperature 0c
	Absorbance

	1000c
	1.07

	1400c
	0.61

	1700c
	0.24


Table 4.4. Showing the absorbance of oil bleached coal activated carbon.
	Temperature 0c
	Absorbance

	100
	0.86

	140
	0.45

	170
	0.208


Table 4.4b showing the absorbance of oil bleached with coconut shell activated carbon.
TEST FOR POROSITY AND DENSITY 

Material used
Carbonaceous material (activated coal/coconut shell
Starch
Liquid paraffin
APPARATUS
A mode
Beaker
Ovun
Metler balace
PROCEDURE
A mode starch is used to bind the activated carbon granules together and weighted with a metler balance, after it is dried in ovum for 24 hours.  It is put in beaker containing liquid paraffin to displace all the air entrapped in the moded coal granule, and bubbles are observed.  The soaked moded activated carbon is weighted again to obtain the soaked weight.  The table 4.5 shows the results of the weight of the coal and coconut shell activated carbon.
	Material
	Dry weight (g)
	Soaked weight (g)
	Suspended weight (g)

	Coal activated carbon 
	8.429
	13.041
	6.521

	Coconut activated carbon 
	8.135
	11.090
	5.545


Time of drying
=
24hours
Time of soaking
=
8 minutes
Suspended weight
=
soaked weight
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4.2.6
CALCULATION
4.6.1
CALCULATION OF PERCENTAGE COLOUR REDUCTION
% colour reduction

=
Initial colour – final colour x 100







initial colour
for oil bleached with coal activated carbon at 1000c 
initial colour =1.20 
final colour = 1.07
% colour reduction = 1.2 – 1.07 x 100 




       1.20




= 10.83%   
At 1400c 
Initial colour = 1.20
Final colour = 0.61
% colour reduction 


1.2-0.61 x 100


   1.2



= 49.17%
At 1700c 
Initial colour = 1.20 
Final colour = 0.24
% colour reduction = 1.2-0.24 x 100




1.2 





= 80.00 %  
For oil Bleached with coconut activated carbon At = 1000c 
Initial colour = 1.20 
Final colour = 0.86
% colour reduction = 1.2-0.86 x 100




1.2





= 28.33%  
At 1400c
Initial colour = 1.20
Final colour = 0.45 
% colour reduction = 1.20 – 0.45 x 100




1.2 





= 75.00%
At 1700c initial colour = 1.20 
Final colour = 0.208
% colour reduction = 1.20 – 0.208 x 100




1.20





= 99.20%
4.2.7
CALCULATION OF IODWE VALUE 
Iodine value = 12.69 [v2-v1] N




W
V2 = Titre of blank 
V1 = Titre of sample 
N = Normality of Na2 S2 O3 [0.1] 
W = Weight of oil used 
V2 = 23. 6cm3 = Titre value of blank solution 
FOR OIL BLEACHED WITH ACTIVATE COCONUT 
Iodine value
V2 = 23.60cm3
V1 = 22.6
N = 0.1
W = 0.078
Iodine value = 12.69 (23.60-22.6) 0.1




0.150 





= 8.46  
For oil bleached with coal activated carbon 
V2 = 23.60cm3
V1 = 21.9 cm3
N = 0.1 
W = 0.078
Iodide value = 12.69 (23.6-21.9) 0.1




0.078





= 17.896 
For crude palm oil
V2 = 23.60cm3
V1 = 15.70
N = 0.1 
W = 0.088
Iodine value = 12.69 (23.6-15.7) 0.1 




0.088





= 113.92
4.6.3 TEST FOR FATTY ACID OR ACIDITY 
Acid value = 56.1 x T x N



W
T = Titre value 
N = Normality of Na017 (0.1)
W = Weight of oil used 
For oil bleached with coal activated carbon 
T = 0.9cm3
N = 0.1
W = 0.105
Acid value = 56.1 x 0.9 x 0.1 



0.105



= 48.086 
for oil bleached with coconut activated carbon 
T = 1.6cm3
N = 0.1 
W = 0.120 
Acid value = 56.1 x 0.9 x 0.1 



0.120



= 42.075
4.2.8 
CALCUATION OF SAPONIFICATION VALUE 
saponification value = 56.1 (v2-v1)N




W
V2 = Titre of blank solution 
V1 = Titre of sample
N = Normality of Na2 S2 O3 (0.1) 
W = Weight of oil used 
For oil bleached with coal activated carbon 
V2 = 71.4cm3
V1 = 68.8cm3  
N = 0.5 
W = 0.141
Saponification value = 56.1 (71.4 – 68.8) 0.5





0.141






= 5.1.7.234
 saponification value for oil bleached with coconut shell activated carbon 
V2 = 71.4cm3
V1 = 71.2cm3
V = 0.5 
W = 0.133
Saponification value = 56.1 (71.4-71.2) 0.5





0.133





= 42.180 
4.6.4 TEST FOR PEROXDE VALUE 
 
peroxide value = 1000 (v1-v2)N





W
V1 = Titre of sample 
V2 = Titre of blank 
N = Normality of Ng2 S2 O3 (0.02) 
W = Weight of oil used 
For coal activated carbon bleached oil 
V1 = 0.6
V2 = 0.4
N = 0.02 
W = 0.08 
Peroxide value = 1000 (0.6-0.4) 0.02




0.08





= 50
for oil bleached with coconut shell activated carbon 
V1 = 0.5
V2 = 0.4 
N= 0.02
W = 0.111
Peroxide value = 100 (0.5-0.4) 0.02



0.111




=18.018
for crude palm oil 
V1= 0.8cm3 
V2 = 0.4cm3
N = 0.02
W = 0.113g 
Peroxide value = 1000 (0.8-0.4) 0.02 




0.113




= 70.796
4.7 CALCUATION OF POROSITY AND DENSITY OF COAL ACTICVTED CARBON 
% Apparent porosity 


= Soaked weight – Dry weight x 100


 Soaked weight – suspended weight x1   
Soaked weight = 13.0419 
Weight of dry sample = 8.429g 
Weight of suspended sample = 6.521
%Apparent porosity =13.041 – 8.429 x 100



13.041 – 6.531



=70.725%
%paraffin Absorption 

= Soaked out –Dry nuet x 100

Soaked nut 
Soaked out = 13.041g 
Dry nut = 8.429
% paraffin Absorption = 13.041 – 8.429 x 100





13.041
Apparent Density = Dry weight 



Soaked nut – suspended weight 
Dry weight = 8.428 
Soaked weight = 13. 041 
Suspended weight = 6.521
Apparent Density = 8.429 



13.041 – 6.421



= 1.311 
bulk density = Dry weight 


Dry weight – suspended weight 
Dry weight = 8.429 
Suspended weight = 6.421
Bulk density = 8.429 
– 6.421


= 4.198 
4.8 CALCATION OF POROSITY AND DENSITY OF COCONUT SHELL ACTIVATED CARBON.

%Apparent porosity = soaked nut – Dry nut x 100 




      soaked nct – suspended nt 1  
soaked weight = 11.09g 
dry weight = 8.135g 
suspended weight = 5.545
% Apparent porosity = 11.09 – 8.135 x 100



      11.09 – 5.545





=53.29%
 % paraffin Asorption 


=soaked nut – dry nut x 100



soaked nut 



= 11.09 – 8.135




11.09 




=26.646%
Apparent Density


Dry weight 


Soaked weight – suspended nt 



= 8.135 



11.09 – 5.545




= 1.467
Buck Density 


Dry weight 


Dry weight –suspended weight 
 Dry weight = 8.135
Suspended weight = 5.545 




=8.135 




8.135 – 5.545 





=3.141
4.2 EXPERIMENTAL RESULT 
Result of percentage reduction of oil bleached.  
	Temperature0c 
	Initial colour  
	Final colour 
	Percentage %colour reduction 

	100
	1.20
	1.07
	10.83

	140 
	1.20
	0.61
	49.17

	170 
	1.20
	0.24
	80.00


Percentage colour reduction of oil bleached with coal activated carbon 
	Temperature0c 
	Initial colour  
	Final colour 
	Percentage %colour reduction 

	100
	1.20
	0.86
	28.33

	140
	1.20
	0.45
	75.00

	170
	1.20
	0.208
	99.20


Percentage of Analysis of oil bleached with coal activated carbon and coconut activated carbon 
	Property
	Coal
	Coconut

	Iodine value
	17.896
	8.46

	Acid value
	48.086
	42.075

	Saponification value
	51.723
	42.180

	Peroxide value
	50.000
	18.018

	% Apparent value
	70.725
	53.290

	% paraffin Absorption
	35.365
	26.646

	Apparent density
	1.311
	1.467

	Bulk density
	4.198
	3.141


CHAPTER FIVE
5.1 DISCUSSION 
The result of the adsoption process shows that crude palm oil bleached with coconut shell activated carbon bleached better than the one carried out using coal activated carbon thereby making coconut shell a better adsorbent than coal activated carbon.  From the result also, it is observed that the higher the heating temperature the better the bleaching.  The particle size of the activated carbon has great effect in the activated carbon has great effect in the bleaching of the palm oil as it is observed that the adsorptive ability of the activated carbon increases as the particle size decreases. 
The iodine value of oil bleach with coal activated carbon is higher than of the oil bleached with coconut shell activated carbon.  From the chemical analysis, the result shows that the acid value, saponification value and peroxide value of the oil bleached with coconut shell activated carbon are low than in the oil bleached with coal activated carbon.
5.2 RECOMMENDATION 
the problems encountered during the experiment introduce some inaccuracies in the results.  The fume cupboard in which the carbonization and activation is not in good order and this led to the use of phosphoric acid for the activation rather than sulfuric acid that give better activation.  The steam heating of the activated coal was not properly carried out because the equipment is faulty.
The size reduction of the activated carbon was done manually, there fore, it is recommended that these problems be propely handled if any other analysis is to be carried out. 
More work should be devoted to the research of optimum conditions for activation process for its economic importance and for the enhancement of the adsorptive properties of the activated carbon. 
A research work should be thoroughly done on other analysis of coal and coconut activated carbon.
5.3
CONCLUSION 
the comparative analysis of coal and coconut activated carbon can be done in several mays one of which is the analysis of the oil bleached with the two activated carbons.  The results of which can be used for the comparison. 
Thus, the following conclusion can be made for the method adopted for the comparative analysis.  The objective of the project was achieved for the fact that the comparison was done from the result obtained.  The chemical characterization of the oil bleached with the activated carbons was ascertained.  And some physical properties of the coal and coconut shell activated carbon were determined and compared. 
Coconut activated carbon is a better adsorbent than coal activated carbon.
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