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Abstract

The most widely known cleansing agent today is soap. The production of soap using natural rubber seed oil
(RSO) and alkali derived from cassava peels ash extract was determined. Prior to the production of soap,
physico-chemical analysis of the RSO was determined. The alkali from the cassava peels ash extract was made
to react with the RSO to produced the soap. The soap was analysed to determine it chemical composition and
efficacy. The values for Foamability, Foam stability, Total fatty matter (TFM), Total free alkali (TFA), Free
carbonate alkali, (FCA), Free caustic alkali (Fca) and P" were found to be 321.10ml, 6.13hrs, 60%, 9.6%, 4.7%,
4.9%, and 10.6 respectively. The value from the produced soap analyses has revealed that the soap produced
from locally sourced agro based waste has a quality very similar to any standard soap (Lux) which may be due to
the crude nature of the soap and the presence of impurities. These impurities can be removed through
purification of the ash alkali extract and the RSO. The result obtained from this study has revealed that soap
produced using locally sourced materials from agricultural waste have the potential to compete favourably with
any standard soap.

Keywords: Cassava peels, Cleaning agent, Rubber seed oil, Soap, Saponification

INTRODUCTION

Soap is an anionic surfactants used in conjunction with water for washing and cleaning. It consist of sodium or
potassium salts of fatty acids and is obtained by reacting common oils or fats with a strong alkaline solution in a
process known as saponification. The production of crude soap was initiated 3000 years ago in the Nile valley
and other early centres of civilisation. The Romans were also known to be considerable users of soap to the
extent that urine was used as a source of ammonium carbonate for cleaning purposes (Wigner, 1940).

Alkali refers to a soluble base, usually the hydroxide or carbonate of potassium or sodium. Locally, it
could be produced from ashes by extraction with water. When produced this way, it is usually referred to as
potash. It is generally believed that the highest soluble metal is potassium, though this depends on the species of
the plant material and the type of soil where the plant grows. In previous works on plant materials, Taiwo and
Osinowo (2001), Kevin (2002) and Afrane (1992) reported that the alkalis from the ash were mainly carbonate
of potassium and sodium. In the work of Onyegbado et al. (2002), Nwoko (1980), Onyekwere (1996) and Kuye
and Okorie (1990), it was reported that the alkalis were hydroxides of potassium and sodium. Adewuyi et al.
(2008) confirmed that the alkalis were mainly carbonates of sodium and potassium. However, it could be
observed that the soluble mineral in ashes is not always mainly alkali: high potash content may yield very low
alkali, depending on the sources of the ashes. The term soda ash instead of potash may be used if the major alkali
metal contained is sodium.

Potash has been described as a white crystalline residue that remains after aqueous extract from ashes is
evaporated (Kevin, 2003).

Saponification is the conversion in basic solution, of fats and oils to produce glycerol and salts of fatty
acids. This is one way of making soap.

Fat or oil + NaOH =  glycerol + sodium salt of a fatty acid (soap)
Fat or oil + KOH > glycerol + potassium salt of a fatty acid (soap)
Generally, soap making is based on alkaline hydrolysis reaction (saponification), according to the equations:

C;H5(OOCR); + 3NaOH — » 3NaOOCR + C;H;OH
(Fat) (Sodium (Soap) (Glycerol)
hydroxide)
Or
C;H5(OOCR); + 3KOH » 3KOOCR + C;HsOH
(Fat) (Potassium hydroxide) (Soap) (Glycerol)

where R represents the hydrocarbon chain or alkyl group.
One naturally occurring fat is glycerol tristearate. When this is heated with a base such as sodium hydroxide or
potassium hydroxide or potassium carbonate conversion occurs forming glycerol and a salt that is soap.

29



Chemistry and Materials Research www.iiste.org
ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online) J LN

Vol6 No.9, 2014 ISTE

fat/oil + base - glycerol + salt (soap)
e.g. glycerol e.9. sodium e.g. sodium
tristearate hydroxide tristearate

CH,(CH,)1sCOOCH ; + 3NaOH = CH; - OH + 3CH;(CH,);C00- Na*
I I
CH,(CH,)1sCOOCH CH- OH

CH;(CH;)1¢COOCH, CH; - OH

Manufacture of soap and detergents in Nigeria with the use of imported caustic potash as a source of alkali for
soap production has caused price of soap to become very high and expensive, due to high exchange rate. In any
developing country, small scale industries are sourcing for local substitutes for imported raw material, hence,
they are always advocating for available microfinance support from banks.

Although at present, palm oil and palm kernel oil for the local soap making in Nigeria are readily
available, nearly all the alkali for soap making are imported. Furthermore, Nigeria at present lack the resources
to build a modern alkali plant. Following the call by the Federal government of Nigeria, for industries to as
much as possible source their raw materials locally, attention has been shifted to agricultural waste which was
reported to contain a good percentage of alkali needed in soap making. Also, the use of Rubber Seed Oil (RSO)
in place of palm oil and palm kernel has continuously evolved because, palm kernel oil and palm oil are in short
supply due to their importance in food and pharmaceutical industries.

The aim of this study is to explore the use of agricultural waste in liquid soap production by using rubber seed oil
and cassava peels as source of alkali.

EXPERIMENTALS

Collection of Cassava Peels and Rubber Seeds

Cassava peels were collected from Luebe Community in Khana Local Government Area, Rivers State, Nigeria.
The Rubber (Hevea brasiliensis) seeds were obtained from a rubber plantation at Okwale Community in Khana
Local Government Area of Rivers State, Nigeria.

Extraction of Oil from Rubber Seed

The rubber seeds were decorticated, cleaned and dried under the sun for a day. The kernel was later dried in the
oven for three hours at 35°C to ensure that water and moisture were removed. 500g of the kernel were
immediately grounded using mortar and pestle into a paste in order to weaken and rupture the cell. The paste was
stored in a labeled airtight container for oil extraction. N-hexane was added to the paste in the container and mix
for oil extraction. The mixture was filtered to separate the paste from the oil.The extracted oil was put in an
evaporating dish for 24 hours to evaporate the n-hexane The oil was later put in an oven at 60°c for another 24
hours to remove any remaining n-hexane.The oil was then collected and stored in a label airtight container for
further used.

Extraction of Alkali from Cassava Peels

1000g of the cassava peel were air dried for 14 days. The dried cassava peels were broken into small pieces and
later burnt gradually in an open air. The ash was left to cool and put in a polythene bag. The ash was collected
and soaked in 1000ml distilled water for three days. The ash was separated from the liquid extract by filtration
using a conical flask, funnels, and filter paper. The resultant extract/filtrate was kept save for further used.The P"
of the alkaline solution was measured

Physicochemical analysis of rubber seed oil
Physical characterization
Specific gravity
A dried, clean 50ml capacity density bottle of know weight was filled with RSO the weight of the oil was
recorded. The both was washed, dried and cooled in a desiccators the bottle was them filled with water and the
weight of water was recorded, the density of the oil was calculated thus:
Specific gravity at 30°c = weight of sample (RSO)
weight of equal volume of water
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Refractive index

In the determination of refractive index, the prison of a refractometer was cleaned using soft paper and acetone
after which 5 drops of the RSO were placed on it. The prison was closed firmly and the lamp was swung against
it. The switch button at the back of the instrument was used to adjust the alignment mark until the centre mark
was aligned on the cross hair and the reading was taken.

Colour
The colour of rubber seed oil sample was determined by physical eye identification.

PH
P" meter was dipped into the rubber seed oil and the P" reading was recorded.

Clarity
The clarity of rubber seed oil sample was determined by physical eye identification.

Odour
The odour of the rubber seed oil was determined by the direct inhalation of its smell with nose.

Chemical Characterization

For acid value

2g of the RSO was dissolved in 50ml of neutralized solvent of equal volume of diethyl ether and absolute
ethanol. the resultant solution was titrated with 0.1M KOH solution using phenolphthalein as indicator. The acid
value was calculated using the expression;

Acid value (AV) = (VXMX 5.61x0.142)
2
Where V = volume of titrant (KOH) in ml
M = Molarity of standard KOH
W = Weight of grams of samples.

Free fatty acid

10g of sample was dissolved with 50ml neutral solvent of equal volume of ethanol and diethylether in a 250ml
conical flask. This solution was titrated with 0.2M KOH using phenolphthalein as indicator. the free fatty acid
(FFA) was expressed in terms of oleic acid and was expressed by the formula,

FFA =V xMx Ma/l10w

Where M = Molarity of KOH
Ma = Molecular weight of oleic acid (282)
W= weight in grams of samples and

V = Volume of KOH in ml

Iodine value

The sample under determination was weighed and dissolved in 15ml of carbon tetrachloride and agitated
thoroughly and then allowed to stand for about 30mins in dark. 100ml of distilled water and 20ml 10% (w/v)
potassium lodide was added to the mixture and filtered with 0.1M standard sodium thiosulphate using 0.5% (w/v)
starch solution as indicator. blank solution was also carried out in similar manner. The iodine value (IV) was
calculated as follows:

v = (b-a)x M x 12.69
W
Where M = Molarity of standard sodium thiosuphate
4 = weight of sample in grams used,
b = volume in ml of sodium thiosulphate titrated in blank.
A = volume in ml of sodium titrated in test.

Saponification Value

2g of RSO was dissolved into a 15ml 0.5M ethanolic potassium hydroxide solution in 250ml round buttom flask
with a reflux condenser. The flask was heated in a steam bath and occasionally swirled to effect saponification as
the solution starts to boil, the heating was effected for 30mins, After heating; the hot soap solution formed was
titrated with standard
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0.5M hydrochloric acid using phenolphthalein as indicator. A blank titration was also done in the same manner.
The saponification value (S.V) was expressed as

SV = 28.005x (b-a)
W

Where: M = Molarity of hydrochloric acid

W = weight of samples in grammes used

b = Volume in ml of hydrochloric acid titrated in blank and
a = Volume in ml of hydrochloric acid titrated in test.

Preparation of Soap Sample (Saponification Process)

150g of the rubber seed oil was added to 300ml of the alkali extract in a beaker. The mixture was heated to about
50°C with stirring for about 30 minutes. NaCl (table salt) was added to the mixture to separate the soap mass
from the glycerol. The mixture was allowed to cool. The soap formed a cake on the surface of the beaker while a
solution of glycerol was below. The solution of glycerol was removed by piercing the soap mass and pouring out
the solution. The soap sample with a milky colour was stored in a container for further analysis. The P" of the
soap was measured.

Physico-chemical analysis of soap sample

Physical analysis

Foamability tests

About 5.0g of the soap sample was dissolved in a 1000ml measuring cylinder containing 10ml of distilled water.
The mixture was shaken vigorously so as to generate foams. After shaken, the cylinder was allowed to stand for
some time. The height of the foam in the solution was measured and recorded.

The procedure was repeated a second time.

Foam Stability tests

5g of soap sample was dissolved in a measuring cylinder containing 100ml of distilled water. The mixture was
shaken vigorously so as to generate foams.

After shaken, the cylinder was allowed to stand for some time. The time taken for the foam/lather to completely
dispersed/disappeared was recorded as a measure of the foam stability. The experiment was repeated.

Chemical analysis

Total Fatty Matter (TFM) of Soap Sample

3g of soap sample was dissolved in 30ml-distilled water and the volume adjusted to 10ml. The solution was
allowed to cool and then made acidic with 0.1m sulphuric acid. The solution was then extracted with 30ml
diethyl ether and then with another three-15ml portions of diethyl ether. The combined ether extracts was
filtered into flask and the ether evaporated. The weight of the total fatty matter was obtained by subtracting the
weight of the ether extracts form initial weight of the soap sample.

Total Free Alkali (TFA) of Soap Sample

of soap sample was added to 50ml of neutralized ethanol in a conical flask on steam bath until the soap sample
was dissolved. The solution was heated to boiling. 2 drops of phenolphthalein was added to the solution and then
titrated with 0.1m sulphuric acid to end point. The total free alkali is calculated as Na,co; oxide using the
relationship,

Weight (g) of TFA = molarity of acid * molar mass of oxide * volume of acid used.

Free Caustic Alkali (FCA) of Soap Sample

Sg of the soap sample was dissolved in a 100ml volumetric flask containing 50ml of distilled water. Smls of
barium chloride solution and 2 drops of phenolphthalein solution were added to the solution respectively and
mix..The precipitate was allow to settle 25ml of the clear liquid was draw off and titrated with 0.1mol sulphuric
acid. The amount of free caustic alkali in the soap was calculated using the relationship: FCA = molarity of acid
* formula weight of barium chloride * volume of acid used.

Free Carbonate Alkali (Fca) of Soap Sample.

Free carbonate Alkali was determined by subtracting the free caustic alkali from total free alkali. Mathematically,
Free carbonate alkali = TFA - FCA
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Wash-Active-Substance (WAS) of Soap Sample

About 20g of the soap sample was put in a 100ml beaker. 30ml of neutralized ethanol was added to the soap
sample in the beaker. The solution was refluxed for 50 minutes over steam bath and then allowed to settle down.
2-4 drops phenolphthalein was added. The solution was filtered and the resulting precipitate was washed with
25ml neutral ethanol then boiled and filtered as before into the beaker containing the filtrates. The washings
were repeated five times. The combined filtrates were evaporated to dryness over a steam bath and the residue

was dried in an oven at 80°c constant weight. The paste obtained is the WAS.

RESULT

The following results were obtained for the RSO before saponification .

TABLE 1: Physicochemical analysis of Rubber Seed Qil

S/N Parameter Rubber Seed Oil
1 Color Yellow
2 Clarity Clear
3 Odour Unpleasant
4 Refractive index 1.46768
5 pH 5.4
6 Viscosity 26.843 poise
7 Specific gravity 0.91g/ml
8 Peroxide value 15.1meq/kg
9 Acid value 23.46 mg KOH/g
10 lodine value 99.60 1g/100g
11 Saponification value 201.42 mg/KOH/g
12 Free fatty acid 11.73mgKOH/g
TABLE 2 Analysis of the produced cleaning agent (Soap)
Parameters Value of Prepared | Value of Lux Soap Remark
Soap sample (control)
Foamability (ml) 321.1 330 Marginal difference due to the crude
nature of the soap
Foam Stability (hrs) | 6.13 6.33 Almost similar
Total Fatty Matter 60 65 Difference in oil used.
Difference in the alkalinity of the
Total Free Alkali 9.6 4.6 base.
Free Caustic alkali 4.7 4.6 Similar
Free Carbonate Difference due to multiple carbonates
Alkali 4.9 1.3 in ash extract.
Wash — Active — | 23.50 35.78 Difference is due to presence of
Substance impurities in soap sample
pH 10.6 12 Differences in base.

The result obtained from the analysis of the soap sample for foamability gave 321.10ml. This value is
marginally different from the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil (330ml) and the result obtain from the analysis of standard Lux soap (335ml). This marginal difference may
be due to the crude nature of the soap sample and raw materials.

The result obtained from the analysis of the soap sample for foam stablity gave 368.00mins (6hrs
13mins). This value is almost similar to the result obtained by Beetseh and Anza (2013) in their study on the
Chemical characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base)
and palm oil (6hrs 33mins) and the result obtain from the analysis of standard Lux soap (6hrs 40mins).

The result obtained from the analysis of the soap sample for total fatty matter (TFM) gave 60.0%. This
value is similar to the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil. They found out that the total fatty matter is 62.0%. The result is however lower than the result obtained from
the analysis of standard Lux soap (65.0%). The differences in values may be due to the differences in the
composition of oil used for the soap production process.

The result obtained from the analysis of the soap sample for total free alkali (TFA) gave 9.6%. This
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figure is higher than the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil found the total free alkali to be 6.7%. It is also higher than the result obtain from the analysis of standard Lux
soap with 4.6%. This increase may be due to the differences in alkalinity of the soap samples.

The result obtained from the analysis of the soap sample for free caustic alkali (FCA) gave 4.7%. This
value is a little higher than the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil (2.95). This result is however almost similar to the result obtain from the analysis of standard Lux soap with
4.6%.

The result obtained from the analysis of the soap sample for free carbonate alkali gave 4.9%. This
figure is a little higher than the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil. They found free caustic alkali to be 3.8%. This result is also higher than the result obtained from the analysis
of standard Lux soap with 1.3%. This increase may be due to the presence of multiple carbonates in the ash
extract.

Wash — Active — Substance

The result obtained from the analysis of the soap sample for wash — active — substance (WAS) gave 23.50%.
This figure is a lower than the result obtained by Beetseh and Anza (2013) in their study on the Chemical
characterization of local black Soap ( Chahul Mtse ) made by using cassava peels ashes (alkali base) and palm
oil. They found free caustic alkali to be 35.78%. This result is also lower than the result obtained from the
analysis of standard Lux soap with 35.80%. This decrease may be due to the present of impurities in soap sample.

CONCLUSION

The result obtained in this research has shown that soap with similar characteristic and washing efficiency can be
produced using locally source materials from agricultural waste and non edible oil. It is recommended that if the
soap produce from locally source material are well purified, they can compete favourably with other toilet soap.
This soap, if well prepared can be used as an inexpensive source of soap for industrial cleaning. Sand or pumice
may be added to produce a scouring soap (Helmenstine, 2012). The use of raw materials from agricultural waste
for the production of soap have left so much room for manufacturers to explore and satisfy the tastes of soap
users, create more jobs as well as make profits and further investments.
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