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ABSTRACT

Castor oil is one of the most versatile plant dilse various grades of the oil and its derivatiaescurrently used
in over a dozen diverse industries. In future, with rising environmental concerns and the neethifebased products to

replace synthetic feedstocks, castor oil and ebahemicals have the potential to be used in mamser industries.

Many derivatives and oleochwemical of castor oguiee relatively simple methods for their produntidVhile
higher generation derivatives such as sebatic acidalts ricvinolweic and undecylenic acid couldjuiee more

sophisticated production methods.

This paper carried out experimental study, throsigifation and neutralization of refined castor Gibncentrated
sulfuric acid will be used as solvent for the stitfa process. The oil produced will be neutralibgdcaustic soda solution.
The characterization analysis revealed that tgséeameters, which include concentration, acid yaaponification value
and iodine value for refined castor oil produceérevwithin the ASTM standard specifications. Intfie iodine value
obtained (82-88) for the refined oil indicates tha oil could certainly be used as lubricant, ingtiagent. The oil was
modified via sulphation method to produce Turkeyed oil that was tested on cotton cloth. The tesealed that the

Turkey — red oil produced is suitable for wettirggat for cotton fabric.
KEYWORDS: Castor Refined Oil, Sulfation, Neutralizing, andttvey Agent

INTRODUCTION
Research Background

The Vegetable fats or vegetable oils have an essdémbction in the industrial economy of a devetapcountry
as the seed oil provide a huge use in human délyn order to complete and make the nowadaysnlitee easier. The
seed oils are one of the vegetable oil family memmb®egetable oils or vegetable fats are the lipaterials that been
derived from the natural plants which physically aie in liquid state in the room temperature whsrthe fat exists in
solid state in the room temperature (Ndiaye et. 2006). The vegetable oil is composed of trigligdes which lack

glycerin in its structure.

Qils that are extracted from plants have been uséuis world since the ancient times and alreaslyduin many
cultures. As an example the castor plant has beemwik to man for ages. Castor beans have been fouaacient
Egyptian tombs dating back to 4000 B.C and duriveg time, the castor oil was used thousands ofsyago in the wick
lamps for lighting (Scarpa et. al., 1982). Basigad obtain the oil from the plants or seeds, sbeds and the plants are

| Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us |




[34 Melkie Getnet |

through extraction process and then be distillateemove the solvent used as to separate the ®drait and solvent used
in order to get the pure oil (Kirk-Othmer, 1979).[1

Several feedstocks from vegetable source suchyisean, rape seed, canola, palm, corn, Japtrophaasidr
seeds have been studied as an alternative to miidate. Among these sources, castor seeds arteatiply promising
feedstock since among vegetable oils, castor @llsinguished by its high content (over 85%) ofrroleic acid. There is
no other vegetable oil contains so high a proportibfatty hydroxyacids and castor oil is the mststble viscosity of any

vegetable oil (Ogunniyi, 2006).

There are variety processes or the combinatiorhefprocesses to obtain the oils from the castasseEhe
hydrate presses, continuous screw presses andaleamt extraction are the common methods to oliteroils from the
castor seeds. However, the most satisfactory apprtmaget the oil is hot pressing the castor sésdssing a hydraulic
press and then followed by solvent extraction. Fingposal is however focused at not on the extyadiut it is about the

modification of castor oil by sulphation process.
Identification of Problem

Currently, the leading producers and the counthias seriously involve in the production of castis are India,
China, and Brazil. [1] Together, these countriesaat for 90% of the acreage and production ofacdstans. It is grown
in Costa Rica, Ecuador, Thailand, Philippines, Baast, Romania, Sudan, Mexico, Pakistan, Ethiopid, Banzania. The
world-wide production stood at 1, 227, 669 tonme2000 (FAO). However, India is the world’s largpsbducer of castor
seeds and oils that meets most of global demanddstor oil. India contributes about 750, 000 tenaanually, and
accounting for 60% of the entire global productiBssentially, all the castor oil production in th&5 has been eliminated
by a combination of economic factors, excessivergdinic reactions of field and the processing warkand the toxicity
of the seed meal. The toxic inside the castor sdwch is known as ricin, is a very dangerous to horas it can kill adults
if two or three castor seeds were chewed [1]. Indpia there castor plant is adversity planted thete is no as such
benefits obtained in this sector. This researchlwihg initials for the production of wetting agsrfrom castor oil and its
effectiveness for the pretreatment of cotton amdlfy it compares the cost of its derivatives fréime normal wetting

agent.
Rationale and Significances of Study

Due to the importance of the vegetable oils in itidustrial (especially textile industry) pharmadealt food
industries, and also medical, there is an urgead e produce more oil from the natural plant. iewvof this, castor oil is
a promising vegetable oil because it has severaradges; it is renewable, environmental friendig @aroduce easily in
the rural areas, where there is an acute needddem forms of energy. The primary use of the aagils is as the basic
ingredient in the production of nylon 11, sebaciida plasticizers and engine jet lubricant. Casiibs high lubricity
which reduces the friction is superior to otheretaple oils and petroleum-based lubricants. lealy clings to metal,
especially hot metal, and the castor oils is usgat@duction nylon 6-10, heavy duty automotive gesa coating and inks,
surfactants, polyurethanes, soaps, polishes, synttesins, fibers, paints, varnishes, dyes, leatteatments, hydraulic
fluids and also sealants[1]. The industrial typeybsadivided into three types of quality. ‘First’ ity is the oil that

obtains from only one pressed castor oil and etdthwithout solvent. This kind of oil normally prockd in Europe, is
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virtually colorless and has very low acidity. ‘Saedband ‘third’ quality of castor oil is commerciahmes, meaning that

the oil has been extracted using solvent [1].

Wetting agent in the market is very costly and Qutim our team efforts, we are able to offer ouertls optimum
quality Sulphonated Castor Oil (T.R.O) or TurkeydR&il which is very prominent in international matkOur product is
offered to the clients in convenient packs and & wnown for its quality. This is used across the@ustry as a powerful

surface agent. Our bio-degradable and eco frigmdigluct is based on vegetable oils.
Some applications of our product are listed below:
As a softener for Sizing in the textile industry
For Vat and Naphthol dyeing of cellulose
As an anionic wetting agent and emulsifier

As a defoamer in Sugar, Paper and Brewery induagsyan Emulsifier in the pesticide industry. As/dditive in

the lubricant and petroleum industry. Also usecesively in the Rubber, Ball bearing and leathdustries

LITRATURE REVIEW
Introduction
The castor plant is a robust annual that may grdaw 85 feet (2-5 meters) in one season with fulligint, heat

and adequate moisture. In areas with mild, fres¢-fivinters it may live for many years and becomigeguoody and tree-
like. The large, palmately lobed leaves may be @geinches (50 cm) across and resemble a tropiedéihaThere are
several cultivated varieties with strikingly diféert foliage colorations, including black-purpligtark redmetallic, bronze-
green, maroon, bright green with white veins, arsd plain green. Although it grows very rapidly wlittle care or insect
pests and produces a mass of lush tropical foliageise in cultivation should be discouraged bseaaf the extremely
poisonous seeds or "beans." This is particuladyg twhere small children might be attracted to togd, beautifully-
mottled seeds which are produced in prodigious resmiCastor bean plant showing large, tropicalnptély-lobed leaf

and cluster of spiny red fruits. [2]

The Vegetable fats or vegetable oils have an dasdumction in the industrial economy of a devefgpcountry
as the seed oil provide a huge use in human diédlyil order to complete and make the nowadaysrifere easier.
The seed oils are one of the vegetable oil faméyminers. Vegetable oils or vegetable fats are fhe fhaterials that been
derived from the natural plants which physically aie in liquid state in the room temperature whsrthe fat exists in

solid state in the room temperature. The vegetaible composed of triglycerides which lack glyeen its structure.

Qil is any neutral chemical substance that is eouis liquid at ambient temperatures, is immiscitith water but
soluble in alcohols or ethers. Oils have a higtbearand hydrogen content and are usually flammaht slippery

(no polar). Oils may be animal, vegetable, or petemical in origin, volatile or non-volatile.

Castor oil is pale amber viscous liquid derivedhirthe seeds of the plant Ricinus Communis, somsatknewn
as ricinus oil. Castor oil is one of the few naftiyraccurring glycerides that approach being a prompound, since the

fatty acid portion is nearly nine-tenths ricinoleic
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A crude Castor oil is a pale straw colour but tucotorless or slightly yellowish after refining afdkaching.
The crude oil has distinct odour, but it can eab#ydeodorized in the refining process. Like arheptegetable oils and
animal fats, it is a triglyceride, which chemicalfy/a glycerol molecule with each of its three oy group esterified
with a long clown fatty acid. Its major fatty ad&lthe unsaturated, hydroxylated 12-hydroxy, 9-@et&noic acid, known

familiarly as Ricinoleic acid. The fatty acid congition of a typical castor oil contains about 87#4icinoleic acid.

Castor plant (Recinus Communis) from which caseans and oil are subsequently derived grows natuoar
a wide range of geographical regions and may headicty under a variety of physical and climatigirees. The plant is
however essentially a tropical species, althoughal grow in temperate regions. Literature revedied Castor beans
contains about 30-35 percent oil which can be etdrh by variety of processes or combination of gsses, such as
hydrate presses, continuous screw presses ancsebeaction. However the most satisfactory apgpinaa hot pressing

using a hydraulic press, followed by solvent exicac

However, castor oil and its derivatives are usedh& production of paints, varnishes, lacquers, atiger
protective coatings, lubricants and grease, hydrdluids, soaps, printing inks, linoleum, oil dioand as a raw material in

the manufacturing of various chemicals sebacic acatlundecylenic acid, used in the production aétitizer and Nylon.

This paper is however aimed at extraction, charaetiion and modification of castor seed oil. Thigl be

achieved through the realization of the followirgeztives:

Extraction of Castor QOil from Castor beans throsglvent extraction process;

Characterization of crude and refined castor agikfasy identification, and also to assess it qalit
Modification of the refined castor oil. [2]
Basic Facts about Castor Oil

The trade in castor oil as an item of commerce @pae& to antiquity (Ogunniyi, 2006). The castorisibbtained
from the extracting method or pressing the castedsvhich known with botanical name Ricinus Comrautihis oil is
inexpensive, environmentally friendly and also &urelly-occurring resource. The oil that comes froastor is a viscous,
pale yellow color, non-volatile, and also non-dgyimil with a bland taste and sometimes used as@apive. Furthermore,
the oil has a slight characteristic odour while thede oil tastes slightly acrid with a nauseatiftgr-taste. The oil is one
of the relative in the vegetable oil family whichsha good shelf life and it does not turn rancigsmthe oil subjected to
excessive heat. The largest exporter of castas tildia and the other major producers of castioarg China and Brazil as
shown. The total world production of the extractadtor oil is about 500, 000 tones and the prodmotf seeds are

estimated at one million tones. [1].
The Castor Oil Properties

Relative to other vegetable oils, castor oil hafedint physical and chemical properties which vaith the
method of extraction the oil. The castor oil thhtain from the cold pressing has low acid valuéhvatv iodine value and
has slightly higher saponification value comparedhe solvent-extracted oil, and the oil is lightercolor (Ogunniyi,
2006). The chemistry of castor oil is focused anhitgh content of ricinoleic acid and also the ottieee points of

function that exist in the castor molecule. Onghaf molecule functions is the carboxyl group the give a huge and
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wide range of the esterification. Second one is sh@le points of unsaturation which can be altetsihg the

hydrogenation process or the epoxidation procesheowulcanization process. The last one is thedyyd group in the

castor oil can be acetylated or alkoxylated maybehle remove from the oil molecule by using theydedttion process to
increase the unsaturation of the oil compound twige the semi-drying castor oil. By high-temperatpyrolysis and by
caustic fusion, the hydroxyl position of oil whiéh so reactive the molecule can be split at thamtpo yield useful

product with shorter chain length. Actually, thegence of the hydroxyl group on the castor oitldirag the extra stability
to the castor oil and also preventing the formatibhydroperoxides. [1]

Features of Castor Seeds

The castor plant grows in the wild in large quaeditin most tropical and sub-tropical countriese Tatant is
available at the low price and it is known to takerin varying weather condition. Normally, the toaplant needs a
temperature between 20 and 26 °C with low humittitpughout the growing season in order to give maxn yield.
Moreover, the weather conditions for its growthitiits cultivation to tropical areas of the devedlup world. There are
different types of castor seeds all around the dvbtlt on the average, the castor seeds contairt 80ado 55% of oil by
weight. The seeds are very poisonous to human landaaimals as the seeds contain ricin, ricining egrtain allergens
which are toxics. The effects if the castor seeacidentally ingested, the victims will face abdioah pain, vomiting and
diarrhea and as little as 1 mg of the ricin camdpthe human to death. The fear of accidental tige®f the poisonous
castor seed by the children does not encouragashef the castor plant for ornamental purposeid@eshat, the seed
cake is poisonous and consequently not suitablarfonal feed. Some people who worked with the rhéagtily develop
allergic reaction such as asthma. The main readonthe US farmers no longer grow the castor plariidcause of the
toxicity of castor seed extensively. However, theepcastor oil if used in right and recommendedhtjtias can be used as
the laxative. The quality of the seed oil is hardffected by the variation in good or poor seed® @il from the castor

seed is non-edible oil which can be used and @mnudp some edible oils used in industries for huomarsumption. [3]
General Products and Use

The uses of castor oil have changed over the y&axty years ago, castor oil was used for lamproidicinal
purposes and as a general industrial lubricantn afterwards, chemical

Engineers were able to produce derivatives of thinat were of even more benefit to man.

The chemical structure of castor oil is of gredeiiest because of the wide range of reactionsfaords to the

oleochemical industry and the unique chemicals¢hatbe derived from it.

These derivatives are considerably superior taopbémical products since they are from renewahlecss, bio-

degradable and eco-friendly. [3]

Castor oil forms a clean, light-colored soap, whittfes and hardens well and is free from smellfdhalted
(sulfated) castor oil, or Turkey Red Oil, was tlmstfsynthetic detergent after ordinary soap, atieroforms of the oil
became important for the treatment of leather, $tiil lubricants, and other industrial uses. Qastbis regarded as one
of the most valuable laxatives in medicine. Cagibris an excellent solvent of pure alkaloids andths solutions of

atropine, cocaine, etc., as are used in ophthalonigery. [3]
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Today, there are many uses of castor oil and itvateses such as: polyamide 11 (Nylon 11) engimegplastic,
lubricating grease, coatings, inks, sealant, dirchabricants, surfactants, emulsifiers, encapsutat plastic films,
plasticizer for coatings, and components for shaitt®f safety glass. It is an essential componensdame artificial
rubbers, in various descriptions of celluloid, andhe making of certain waterproof preparationg] ane of the largest
uses is in the manufacture of transparent soamdsdt furnishes sebacic acid which is employedcha manufacture of
candles, and caprylic acid, which enters into thmosition of varnishes. Castor oil has even medeay into cosmetics

and related products. [3]

Partial oxidation of Castor oil at 100° C produd®oivn oil”, an oil that stays fluid at low tempeua¢s and is
used a lot for hydraulic brake fluid, and as weakeén ink, varnishes and leather. Nowadays it igv@portant resource for

very high quality lubricants. They are used foriaag working under extreme conditions, like jetiarg for airplanes. [3]

Castor oil qualities with regard to lubrificatioRor any fluid to act as a lubricant, it must fipg "polar" enough
to wet the moving surfaces. Next, it must have gh hiesistance to surface boiling and vaporizatiothe temperatures
encountered. Ideally the fluid should have "oilsiesvhich is difficult to measure but generally uggs a rather large
molecular structure. Castor oil meets these rathmple requirements in an engine, with only ondlyesevere drawback
in that it is thermally unstable. This unusual aslity is the thing that lets castor oil lubricatetemperatures well beyond

those at which most synthetics will work.

Castor oil is roughly 87% triglyceride of ricinodei acid
[(CH3(CH2)5CH(OH)CH2CH=CH(CH2)7C0O0)3(0C)3H5 ], whidés unique because there is a double bond in tthe 9
position and a hydroxyl in the 11th position. Ag ttemperature goes up, it loses one molecule oérveaid becomes”
drying" oil. Castor oil has excellent storage digbat room temperatures, but it polymerizes répias the temperature

goes up. As it polymerizes, it forms ever-heavals™ that are rich in esters.

These esters do not even begin to decompose hattemperature hits about 650 degrees F (345° &toCoil
forms huge molecular structures at these elevategeratures - in other words, as the temperatugs gp, the castor oil

exposed to these temperatures responds by becamiegen better lubricant. [3]

The sulphated compositions may be used on textikggrials derived from natural, manmade and syiatfibtes

such as cotton, wool. Silk, jute, sisal, hemp, flax, kapok, rayon, cellulose acetate, nylon, petgrs and acrylic. [4].
Extraction of Castor Seed Oil

There are many ways to obtain the oil from thearaséeds. The extraction of oil from the castodsseone or
combination of processes, such as mechanical pgessid solvent extraction. The examples of the meichl pressing
are hydrate presses and continuous screw presse&vir, the most effective way to obtain the adiinfrthe seed is hot
pressing using a hydraulic press and followed Hyest extraction. In the mechanical pressing, theds are crushed to
remove the seed from the shell and the adjustéoMtdhe moisture content by warming in a steam-gae#t vessel or in
the oven. After that, the crushed seeds are platedhe hydraulic presses and the seeds are prégsentil become the
cake to extract the oil. The properties of oil frttme mechanical pressing are the oil has the igldur and low free fatty
acids (Ogunniyi, 2006). However, about 45% of oégent by the mechanical pressing and the remaaiing the castor

cake can be recovered only by the solvent extractiethod. During extraction method using solventhsas heptanes,
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hexane and petroleum ethers, the seed cakes aeetert with the solvent in the Soxhlet extractortter commercial

extractor.
Castor Oil and its Chemistry

Vertellus supplies a variety of castor oil graddsose uses are dictated by acid value, moisturd, legkr and
purity. Castor Oil, also known as ricinus oil, idraglyceride of fatty acids which occurs in theedeof the castor plant,

Ricinus communis (India, Brazil).
Castor Qil is uniqgue among all fats and oils irnttha
It is the only source of an 18-carbon hydroxyldgtty acid with one double bond
Ricinoleic acid (12-Hydroxyoleic Acid) comprisesppximately 90% of the fatty acid composition
Product uniformity and consistency are relativatyhifor a naturally occurring material
it is a nontoxic, biodegradable, renewable resource
The hydroxyl groups in castor oil account for aque combination of physical properties:
Relatively high viscosity and specific gravity
Solubility in alcohols in any proportion
Limited solubility in aliphatic petroleum solvents

The uniformity and reliability of its physical pregies are demonstrated by the long-term use dabicad as an
absolute standard for viscosity. Because of ithdrigpolar hydroxyl groups, castor oil is not onbngatible with but will
plasticize a wide variety of natural and syntheéisins, waxes, polymers and elastomers. Castoal&dl has excellent
emollient and lubricating properties as well asarkad ability to wet and disperse dyes, pigmentsfdiers. In the form

of its chemical derivatives, castor oil's applicativersatility is further enhanced.
Castor Oil Grades & Derivatives Production

While castor oil by itself is used in diverse apafions, chemical derivatives of castor oil findnmerous uses in

industrial applications and their domains of useiacreasing rapidly.

The global market for generation Il castor oil idatives, which include sebacic acid, undecycleaad,

heptaldehyde, polyols and dimer acid, is estimateabout $300 million.

For generation Il derivatives, where half of theneration Il derivatives are converted, the edgrhanarket

worth is close to $350 million.

Generation Il derivatives include the esters aalis of generation Il derivatives as well as d®iies such as
methyl-{112--Thydroxystearate while generation | derivativesude! hydrogenated castor oil, 12kydroxy stearic acid,

dehydrated castor oil acid, and ethoxylated cast@mong others.

Quite naturally, the prices and profit margins
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Table 1: Generic Chemical Reactions of Castor Oil

Reaction Nature of | Added Type of
Type Reaction | Reactants | Products
Acid,
enzyme or .
Hydrolysis | Twitchell Fatty acids,
glycerol
reagent
Ester catalyst
Linkage Alkal_les, Soluble
. alkalies
Saponificat soaps,
; plus ;
ion . insoluble
metallic
soaps
salts
Caustic Sebacic
Hydroxyl fusion NaOH acid, capryl
y Y alcohol
Group Sulphated
Sulphation | H2SO04 phate
castor oil

Of higher generation castor derivatives are sigguittly higher than the basic grades. The generatiterivatives
such as HCO and 12-HSA respectively cost about 20860% more than the basic castor oil grades.

Table 2: Key Derivatives of Castor Oil, Starting Products &Methods of Production

Product Name

Commercial Castor Crushing

Castor Oil Seed and
Expelling

First pressed | Commercial| Degumming

Degummed castor oil

Grade Castor

Oll

Refined Castor] Commercial| Bleaching

Oll castor oll

Refined Castor] Commercial| Neutralizing

Qil (Pale castor oil and bleaching

Pressed Grade|

Turkey Red Commercial| Sulphonation

o]] castor oll and
neutralization

Sulfonated Castor Oil

Treatment of castor oil with concentrated sulfuad yields the sulfonated (actually; sulfatedeesnown as

"Turkey-red" oil. This product is an anionic wetfiagent widely used in textile drying and finishiftgj

Turkey-red oil is widely used as an anionic wettagent in the dyeing and finishing of cotton ameti. It is
manufactured by treating raw castor oil at roomgterature (less than 350C.) with concentrated salagid for a period
of 3 - 4 hours. Acid in the amount of 15 — 30% loé tweight of the oil is used. The exact quantitpedeling on the
product desired.

Following the reaction period. The mass is dilutgth water forming two layers. The oil layer is deted and
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neutralized with caustic solution. It is then wasdlgain with water to remove traces of caustic. [5]

This oil is obtained thru the process of adding shbulfuric acid to ordinary castor oil, oftenlleal Turkey Red
Oil. The addition of the sulfuric acid makes this completely water soluble, thus when added teewd will disperse
evenly without needing a suspension agent. Far isason it's often used in blooming bath oil resjpor as a co-

emulsifier for oils into water.

Turkey red oil is deep red in color, and thickemture, similar to standard castor oil. This @ilds differences of
opinions as to the benefit for skin use, some stidhow that direct skin contact over a periodmétcan mildly irritate

the skin. Other studies show no toxicity or skafated issues. [6]
Sulfated castor oil, also known as turkered oil, represents one of the earliest chemicaValéves of castor oil.

The traditional method of preparing turkeyed oil is to add concentrated sulfuric acid atoatmwlled rate to
castor oil over a period of several hours with ¢anscooling and agitation of the reaction mass&ntain a temperature
of 2530°C. After acid addition is complete, the reactionssiés washed then neutralized using an alkali isolutr an

amine.

Castor oil sulfation results largely in sulfuricid@sters in which the hydroxyl group of ricinoleicid has been
esterified. However, the other reactions can ake place. For example, the double bond can bekatdato produce an
ester or the hydroxysulfonic acid. Hydrolysis of $ulfuric acid esters occurs during the reactimhsubsequent treatment

forming hydroxy acids and sulfuric acid. These loygt acids can be further sulfated.

Commercially sulfated castor oil contains ca 885 wt % combined SO3, indicating that the surfaicta
properties result from the sulfation of only onetlud reactive points in the unmodified triglyceridde sulfate group acts
as a hydrophile imparting excellent wetting, enfidation, and dispersing characteristics to the diie anion-active
product is used in the textile industry for fibegtting ability and as dye agent to obtain brighgac colors. Sulfonation of
castor oil using anhydrous $®elds a product having better hydrolytic stapilihan that from the sulfuric acid reaction.
The organically combined S@s low compared to the amount of Si@troduced to the reation: the final product carga
only 8.0--8.5 wt % combined S{although 17 wt% S©is added. The product contains less inorganis saitl free fatty

acids than the sulfuric acid product.
What is Turkey red Oil?

Turkey Red Oil is also known as Sulfated Castor Dik the only oil that will completely dispergewater. The
oil is expressed from the seed. Sulfated castds @iteated by adding sulfuric acid to castor aild is considered the first
synthetic detergent. Turkey Red Oil has a distamtt heavy scent. It is a surfactant and therefakesra wonderful base

for bath oil as it mixes well with water, produciagmilk bath.

Uses: Used in Textile industries, Sugar industsya @lefoaming agent, as an Emulsifier. In cosmétissused as

humectants and as an Emulsifier for Oil Bath.

Turkey red oil is used in agriculture as organicnora, in textiles as surfactants and wetting agentpaper

industry for defoaming, in cosmetics as emulsifiergpharmaceuticals as undecylenate, in paints amd as lubricants.
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For e.g. it is used to emulsify essential oils kat tthey will dissolve in other water-based producir for
superfatting liquid soap if you want the soap tmae transparent. This means that the oil will coralwith the water in
the tub, and not leave those little oil bubblesfilog on the top of the water. It is of medium wisity and is usually used

in bath oil recipes along with fragrance or essgmiis, or in shampoos. This oil also has greaistnazing abilities.

Applications

Sulfated Castor Oil was the first synthetic detatgdter ordinary soap. It is also used in formuagtubricants,

softeners, and dyeing assistants.

Being an anionic surfactant, it is an active wettagent (a chemical agent capable of reducingutface tension
of a liquid in which it is dissolved). As suchjstused extensively in dyeing and in finishing ofton and linen. Generally,
the ability of castor oil and some of its derivavto wet surfaces make them useful as excellerieof pigments and

dyes.

Sulfonated castor oil is of medium viscosity andugially used in bath oil recipes along with frage or

essential oils, or in shampoos.

It is the only oil that will completely dispersevater. It is a surfactant and therefore makes adedul base for

bath oil as it mixes well with water, producing dknbath.

Sulfonated castor oil is also used in agricultuge aiganic manure, in paper industry for defoamiimg,

pharmaceuticals as undecylenate, in paints, im€terers and in lubricants. [6]

MATERIALS AND METHODS
Materials

For this project cotton fabric with epc 21, ppca&&l GSM of 150 were used. In this experiment castarsed as
a raw material which was purchased from local markest like other vegetable oils, castor oil isiglyceride of various
fatty acids and about 10% glycerine. It has théofahg specifications. Minimum concentration 99%soosity (200c)
0.950-1.050 mpas, saponification value 160 (mindine value 82-88, acid value 1(max) and unsapificable value of

1 %( max.)
Methods

Turkey-red oil is widely used as an anionic wettagent in the dyeing and finishing of cotton ameti. It is
manufactured by treating raw castor oil, at roomgerature (less than 350C.), with concentratedfuBalacid, for a
period of 3 - 4 hours. Acid in the amount of 1509%&®f the weight of the oil is used. The exact gitatepending on the

product desired.

Following the reaction period. The mass is dilurgth water, forming two layers. The oil layer iscd@ted and
neutralized with caustic solution (1.2-2.4% of theight of oil). It is then washed again with waterremove traces of

caustic.

This reaction is a very simple one, requiring oatyopen vessel fitted with cooling, water coils ankigh-speed

agitator. The acid is run in continuously over thaction period so as to avoid an excess which tneigdr the oil, and the
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reaction temperature is controlled by regulating fllow of water to the cooling coils. This can bend manua.lly, or by

automatic controls.
Modification of the Refined Castor Oil: Sulphation

20g of oil was warmed at 35°C. 15ml of concentraelphuric acid (98%) was then added and the @actas
allowed to completion with constant stirring. Afténe product was washed with hot distilled wated &ft to stand for 2
hrs, after which water was then removed. And tHphauic acid ester formed was finally neutralizedhwiOml of 0.1m

Sodium Hydroxide.
Characterization of TRO

Specific gravity, pH, acid value, iodine value, @affication value, refractive index and viscositiytioe oil were

determined
Determination of Specific Gravity

Density bottle was used to determination of denseitythe oil. A clean and dry bottle of 25ml capwcitas
weighed (WO0) and then filled with the oil, stopjeserted and reweighed to give (W1). The oil wessstuted with water
after washing and drying the bottle and weighedite (W2). The expression for specific gravity @p.is: Sp.gr = (W1-
WO0)/(W2-W0) = Mass of the substance / Mass of arabgolume of water [7].

Determination of PH value
The pH value of oil was determined with the aichgfH meter (Model Delta 320, Mettler Toledo, China)
Determination of Acid Value

The method was specified by 1ISO 660 (2009). 25ndiethyl ether and 25ml of ethanol was mixed inb@ l
beaker. The resulting mixture was added to 10gilofhca 250ml conical flask and few drops of pheidhalein were
added to the mixture. The mixture was titrated vlithN KOH to the end point with consistent shakiogwhich a dark

pink colour was observed and the volume of 0.1N K@MHwas noted [7].

Acid value = (56.1*V*C)/M

Where V is the volume in ml of standard volume#iOH solution used, C is the exact concentratiotK@®H
solution used (0.1 N); m is the mass in grams eftéist portion (1g). 56.1 is equivalent weight 6.
Determination of Saponification Value

Indicator method was use as specified by ISO 3@9DZ). 2g of the sample was weighed into a corflagk;
25ml of 0.1N ethanolic potassium hydroxide of wlasnt added. The content which was constantly stivasl allowed to
boil gently for 60 min. A reflux condenser was @don the flask containing the mixture. Few droppteenolphthalein

indicator was added to the warm solution and thteatéd with 0.5M

HCI to the end point until the pink colour of theicator just disappeared. The same procedure sesfor other
samples and blank. The expression for saponificatidue (S.V.) is given by: S.V = [56.1 N (VO-VIY}/ where VO = the

volume of the solution used for blank test; VI & tholume of the solution used for determinations Nctual normality of
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the HCI used; M = Mass of the sample [7]

RESULTS AND DISCUSSIONS

Combined pretreatment process of grey fabric withventional wetting agent and TRO as wetting aggaits

shown in the following table at a temperature ob8Gand at a time of 90 minutes.

Table 3: Combined Pretreatment

Combined Pretreatment
: Concentration
Chemicals Used (owf)

NaOH 2
H,O, 2
stabilizer 1
Sodium per 03
sulphate
TRO 2,4 &6
Wetting agent 2

For comparison the treatment was performed withiroled without wetting agent.

Evaluation of the pretreated fabric
To test the efficiency of the treated fabric thalgy of pretreated fabric was performed.

e Capillary rise test with 2x20 cm stripe fabric sdenp
» Sinking time test with specimen of 2.5x2.5 cm squabric sample

 Drop test
*  %reflectance (%R)

* lodine test
The result of the quality test is as follows:

Table 4: Results of Combined Treatment

SN | Wetting %R | Capillary Drop Sinking
Agent % Rise (cm)| Test (sec.) Time
Test (sec.)

1 | Controlled| 65 3.5 3 10

2 | WA 74.25 5.4 0.4 4.56

3 | TRO2% | 73.34 5.2 0.5 4.35

4 | TRO4% | 77.82 8.2 Difficult to 3
record

5 | TRO6% | 77.86 8.5 Difficult to 3
record

Form this table we can understand that TRO as ngetigent at 4% concentration is better than thé¢hsyio

wetting agents.

The refined oil was modified for a specific userbgans of sulphation process to produce Turkey -oiteghich

may be use in polishes, as a dyeing and wettingtadgée sulphated castor oil produced was obsetodne of high
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viscosity. This was due to the fact that sulphaitd used added itself across and unsaturated diotheé oil, yielding a

saturated product. However, a little kind of purtgemell was perceived from the sulphated castorTdils may be as
result of the excess un-reacted acid in the oiktviias no effect on the intended end use. The reddsulphated castor
oil has been tested on wood, a piece of white cottha piece of paper. It stuck to the materiatsashining surface was

obtained when the wood dried, while the colourdsessily removed from the cloth.

When ricinoleic acid (castor oil) is treated witbncentrated H2SO4, its gives a complex mixture isting of
hydrogen sulphate (OSO3H) of ricinoleic acid in @¥hithe hydroxyl group is esterified and a compoimavhich the
H2S04 has added to the double bond. Esterificammhaddition do not occur together in the same cotdeof ricinoleic.

The product which is known as Turkey red oil (saligd castor oil) has good wetting properties. Naigttion of
this with aqueous NaOH gave a detergent plus water.reaction proceeded at temperatures betweed®%. The water
was vaporized by further heating and a solid (poedye detergent was the result. The bleaching afi¢2©2) added
helped to bleach the color of the castor oil sa thigk colored detergent was produced. pH testsvelothat the detergent
exhibited basic property. The detergent can thusldseribed as amphoteric. This classification igratteristic of the

intrinsic property of castor oil. This pH rangepieferable to that of acidic as it is non - corvedio the skin and cloths.

From the structure of castor oil (Ricinoleic acay shown under literature review, the sulphaticactien
occurred at the hydroxyl group while the esterifma reaction occurred at the ester linkages amgl ¢hn be used to

produce both soluble and insoluble soaps. Hencddtergent produced was the result of the estatidin of the ricinoleic

acid.
Table 5: Comparison of derived TRO with Standard
Derived | Standard
AR TRO Value
Acid value 3 3-9
Saponification 179 176-184
value
lodine value 85 83-88
Solubility in complete| complete
alcohol P P
Specific gravity 0.961 0.958-0.968
PH value 8.5 8.0-9.5
ECONOMICS

This process is also conveniently done on a batalesSimilarly to those described above. Sincén@ating is
involved, there is no fuel requirement in the otiera Power requirement will be very low. Since mexirculation or
vacuum systems need be employed.

Labor requirements per batch will be essentialey g$hme as those stated above, or about Birr 10Dgtehn per

day.

Approximately 0.476 kg of castor oil and 0.113kgcohcentrated sulphuric acid are needed for thetioem to
produce 0.454 kg of turkey-red-oil. Neutralizatiwitl require about 0.00907 kg of caustic soda pd68 kg of Turkey red
oil.
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Turkey red oil in the market is an average of 1BD0per kg (Us $20-100/kg) and castor oil in tharket is 700
birr per liter. Sulphuric acid and sodium hydroxitest birr 220 and birr 65 per liter and per kgoegively.

We can produce/we can get castor oil birr 31 ger from Ethiopian market and the total cost todoie 0.454
kg of Turkey red oil is 40.2 birr.

So raw material cost per liter approximately bidt8Bbased on the current sales prices.

According to the above suggestion the overall pibft is produced indigenously is approximateli2D birr per

liter of the product. If we assume we can pay 20for the worker per litter we can save 1100 pgr liter of our product.
CONCLUSIONS

The results of the research showed that castodesilvatives can be used to formulate wetting agleat has

comparable characteristics with normal wetting agen

The refined castor oil was modified by means opkation and Turkey-red oil was obtained which carube as

a wetting and dyeing agent and in the finishingatton and linen.

This review on the uses of castor oil in the cheingnd polymer industry clearly shows that casibisca very
valuable renewable resource. Apart from a direet @isthis OH group functional oil in many applicats (e.g. for PU
synthesis a series of industrial procedures talyéeVariety of different renewable platform chertsda well established.
Especially the industrially available platform chieats 10-undecenoic acid and sebacic acid in coatioin with newly
available a, o-bifunctional derivatives obtained wvlefin metathesis offer the potential to deriweaat amount of different
polyesters and PA with different application possibs from castor oil in a sustainable fashionofdover, the manifold
uses of castor oil in polymer applications is diémat and highlighted within this contribution, allgashowing that castor

oil is and will be one of the most promising renblearaw materials for the chemical and polymer stdes.

The production of wetting agent from castor oil vgagcessively done. The many desirable intrinsalities of
castor oil makes it very useful in the wetting istiy, thus castor oil can serve as a good substitusynthetic wetting

agent, the conventional detergent bases.

Castor plant is easy to establish and can tolelifferent types of soils even marginal soil. Theesitracted from
castor bean (Ricinus communis) already has a ggwiternational market, assured by more than 7@8,usnging from
medicines and cosmetics to substituting petroleutié manufacturing of biodiesel, plastics anditdnts. Each hectare
of castor oil bean plants planted in arid and serd regions produces 350-900 kg of oil per hectRieinus communis
L. oil is critical to many industrial applicatiortisecause of its unique ability to withstand high doal temperatures
Compared with food crops, the castor-oil plant s economic crop, Castor bean has been widely aadeps an
agricultural solution for all subtropical and trogi locations that addresses the need for comnmercps with low input
costs and at the same time provides traditionahifag with a viable income from current non produetiands. Castor
bean does not compete with food crops, as Castor ban be grown on marginal lands, which are notpsitive with

food production lands.

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us




[ Indigenous Synthesis of Wetting Agents from Casta®il for the Finishing of Cotton Fabric 47|

REFERENCES

1. Wan Aliuddin Bin Wan Razdi, “Characterization anddification of castor oil extracted from the newly
Malaysian produced castor beans”, January 2012.

2. Wayne's Word, “The castor bean”, March 1999.

3. Flemming Nielsen, Banana hill & Jan de Jongh, FAGTakis, “Castor Ricinus communis) Potential of castor

for bio-fuel production”, 31 January 2011, secoddien.

4. John G. Papasols,Ledgewood,N.J, “Sulphated cast8ubstitute and its use in textile treatment” itdd states
patent,1975

5. Foster D.Snell, “Plant requirements for the mantufiscof castor oil”, 1959, Washington D.C.
6. https://www.scribd.com/doc/100427375/“Preparati¢ii-orkey-Red-Oil”

7. Manase Auta, “Extraction and Characterization ofillibg Fluid from Castor Oil", Malasiya, 2013.

Index Copernicus Value: 3.0 - Articles can be senb editor@impactjournals.us







