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MALIOD SCOAP FREOM READILLACAILACLE ADORICOLTORAL A
CREASE CLEATLESS IJ RIJRAL AREA

Eugenia Lucas, Thomas Ciaglo (Kenneth Frost), Department of Natural Sciences and Mathematics, Dominican University of California, 50 Acacia Avenue,

San Rafael, CA 94901-2298
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In some areas of the [lorld, soap is too el pensive for many people to
afford. For these people an alternative elists. They can make their olIn
soap. In general, soap is made by the reaction of triglycerides and caustic
soda. HolJever, caustic soda, too, may be difficult to find or too el‘pensive.
The aim of this project is to develop a process for making soap from readily
available agricultural and household [Jaste materials, and other
iInepensive chemicals. [ly using this process, rural people can get the
benefits of readily available, inepensive soap.

Soap is made from animal fats or vegetable oils by saponification using
strong base. The simple soaps can be isolated as cakes or bars, or it can
be used as [Jater solution. Many reaction conditions [ere studied to
develop a recommended process that can be done using e _uipment and
reaction conditions that can be performed in a kitchen or a fireplace.

The soaps from this project [Jere characterized primarily using infrared
spectroscopy and several other analytical technil_ues as [ell as tests to
sho(] their effectiveness.

People in Tanzanian Clillage Cith CJanana Plantation
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In rural parts of [Jealthy countries and in many poor countries, soap is e[ pensive and/or
not readily available. To address this need, this project [las initiated. The goal [Cas to
develop a process for making soap that could be shared [ith unsophisticated people, so
that they could make their oIn soap. Although the tools used [Jere typical chemical
laboratory e"uipment, the process could be easily adapted to a kitchen or even a
fireplace. The most difficult challenge not yet addressed completely is the isolation of
strong enough base from ashes to provide an efficient conversation of fat to soap.

0 00000ILS

Distilled [Dater or rain [later, animal fats or vegetable oil, sodium hydrolide ([JallH) or
potassium hydrolide ([J[1H), lye made from ashes, an oven or fire place for making
ashes, scale for measuring the lye and fats, a large enamel or stainless steel
saucepan, strong plastic or [looden spoon, a plastic rectangular container to be used
as the primary soap mould, and rubber gloves and eye protection.
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Preparing ashes[ collect the unripe plantains peels, or bananas peels and dry them in
the sun, then dry them in the oven for three hours at 100C and let them cool. Place the
peels in the open combustion pan and heat until ignited. When heating, make sure to
millthem to ensure uniform combustion. Heat until the ashes turn to a [ hite gray color.
This process may take [+1hours.

Alkali eltraction[for el[tracting high concentration of base, make sure the particle size is
small about 0.16¢cm, dissolve 10g of ashes in 2[0Omilliliters of rainlJater or distilled
water. Heat the solution to 60C for eight hours or twelve hours. Cool and filter it to
obtain the basic eltract.

Moles determination(titrate the filtered solution against 0.1M HCI by using
phenolphthein indicator. [btain the spectrophotometer analysis of the eltracted solution
by using atomic absorption spectrophotometer. (See table 1 for data)

Infrared Spectrum of Soap Made from Cottonseed (il
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JEDERAL REACTIOC

When fats or oils are treated Llith strong bases such sodium hydrolide ([JallH)
or, potash (CJ1H) they undergo saponification to form glycerol and soap (the
salt of the long chain fatty acid) (Llettelneim 2000

I
CHy—O—C{CHy ) 4 CHx
I
CH—O—CCH14aCH: 4+ 3 Ma0H
S sodium hydromde
(or KOH, potazsmm hydromde)

I
CHy~0O—C(CH) 4CHy

a fat
sapotfication
'ileg—DH
tliH—f:‘JI—I + 3 CH3(CH2)14C 021
CH,—-OH
clycerol a crude soap

Table 1. Titration Results

Initial HCI | Final HCI | Total Weight | Weight | Moles Moles J1H
JaldH JOH JaldH

Wood ash 0.00ml 10ml 0ml 0.02¢g 0.0g 001000 | e D103
solution
ICPCT data 0.00fg |0.0rg
Janana ash | ClCml 12.0m| 6.Cml 0.0[g 0.0[g 6.001030 [6.00100+0
solution

12.0ml 10.Cml 6.Cml

Table1 sholls the titration results of 1g of banana ashes and ['ood ashes dissolved in 100ml of
distilled [Jater and titrated against 0.1M HCI by using three drops of phenolphlated. The 0.02g
JallH and 0.0Cg JC'H in Dood ashes based on calculation assuming all the base comes from
either allH or [UJH. The 0.00g JalJH and 0.0Cg [I[JH in the same ash are based on ICPCT
data for [ JalJand [ [

PREPARATICIT OOF FATS [0 [JILS

Cut the fat from meat and [lash it [lith clean cold [ater. Cut it in small pieces and place it in cooking
pan Llith [ater to fill the pan( full. Cloil it until the [Jater evaporates, then reduce the heat and
continue heating slolJly until the fats melt out. Pour the oil into a container and save it at room
temperature for several [leeks before using it to make soap. Another methods( fry the bacon in the
frying pan and pour the oil after it has cooled to a safe temperature into a glass or metal container
(recycle jar or can). A similar process can be used for any fatty meat.

il eltraction[oils can be eltracted from fruits, nuts or seeds by heating, solvent or pressure.
Pressure el traction separates oil from the solid particles by sl ueezing the oil out of the crushed mass
of the seeds. Some oils need to be pressed out mechanically. Filter the oil to remove particles from
the pressing operation and save the oill.
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12g sodium hydrolide dissolved in [Oml [ater and [0ml of (1] ethanol. The solution [Jas miled [lith
2[g of shortening and heated for [l minutes in a boiling Dater bath. [10:00 solutions of ethanol and
(later [Jas added in portion in the milture and stirred occasionally. After heating, the soap solution Jas
poured into a solution of 12[d sodium chloride in [T ml of Cater. The soap [as isolated by vacuum
filtration using a buchner funnel from the combined reaction milture and sodium chloride solution. Then
the soap [Jas allolled to dry for several days.

PREPARATICI [OF STIAP OSIC0 FAT ISCOLATED [0 CO O I

12g of sodium hydroxide dissolved in 30ml of water and warmed to 50C. The solution was mixed with
100g of melted fat at 50C and heated and stirred for 45 minutes. Then the soap was allowed to cure for
several [leeks. Soap from vegetable oils and ash-eltract alkali use the same procedure as above.

Sr. Eugenia and Roberto [Cecca in front of granite [Theels of olive press
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Table 2. Data for Soap Samples

Foam Test pH | [lof Test Lather
Tube
Dove soap (Control) N N Strong
Soap made from beef fat N 11 Clery strong
Soap made from corn ail N 12 Strong
Soap made from bacon fat N N strong
Soap made from cotton seeds oil (] ] Strong
Soap made from shortening a0 |1 Medium
Soap made from banana ash solution(] shortening | [ ] “Jothing formed
Soap made from [Jood ash [ bacon fat (] ] “lothing formed

Table 2 sholls the end point of soaps made from different
fats and oils. The pH of soaps made from 100g of beef,
bacon fat and corn oil Tith 12g JalJH have same pH as
Dove soap from Rite Aid Drug Store. The other soaps have
higher pH. [Jo foam formed on soaps made from ash
eltract alkali.

1 2 [ []

Test Tubes for foam Test
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The soap produced using [0 sodium hydrolide solution [Jas hard and gave the most foam in our
foam test. The ash alkali soap had a harder consistency. The difference in harness betlJeen the
pure sodium hydrolide and the ash-eltract soap could be accounted for the presence of other
metallic ions in the ashes.

The foam ability of the pure sodium hydrolide soap [Jas very different from that of the ash-eltract
soap (table 2). This could be caused by the presence of calcium ions in the ash [lhich reduced the
carbolylate solubility and hence could reduce soap foam formation. Also, it could be the result of
lol] concentration of el tracted alkali, [1hich [Jas not as effective as the pure sodium hydrorlide.
The results in table 2 sholls the pH and the foam formation in different soaps made from different
fats and vegetable oils. [y using Dove soap as a control, the results give the possibility of that,
soaps [lere made in this project could be safe on human skin. The infrared spectra shol’
absorbances typical of alkali metal carbolylates.

STJAP RECIPE

Ingredients For a Traditional Animal Fat Soap (For eCample if you [ant to make a one bar
of soap)

100g of fat

129 of sodium hydrolide ((JallH) or 1g of potassium hydrolide ([IL1H)

0 ml of distilled [Jater or rainlater

nstruction Add the [JallH in the [ater, miling careful until dissolved. Heat the lye
solution to 50C on a stove. Melt the fat in a saucepan and bring it to 50C on the stove.
Blend the lye solution into the fat, stirring clockwise. Maintain the temperature about 45C
to 50C and stir for 45minutes or until the soap shows tracing. Then pour it into a clean
mould and leave to set for 2 days. Then release it from the mould and leave it to cure for
[+ Jeeks.

OPISHI WA SADC

Citu vinavonhitajika k[ Ja kutengeneza kipande kimoja cha sabuni ya mafuta kutoka klJa mnyama

100g za mafuta

129 za tindikali (JallH) au 1g za JOJH

Oml za maji ya mvua

lwonl ol o

Pima kilJango cha maji kama ilivohapo juu. Pima kiasi cha tindikali na kichanganye k[ lenye maiji. [loronga
ili tindikali iyeyuke k[Jenye maji na kisha upashe moto ule mchanganyiko hadi kipimo cha joto kifikie 0.
apashe moto mafuta k(Ja kiasi kile kile cha joto. [1Ja utaratibu mimina tindikali kCJenye mafuta huku
ukikoroga kiJa nguvu. Hakikisha kipimo cha joto kisipande ama kupugua 0. Endelea kukoronga mpaka
mchanganyiko umekulla mzito kama uji. [pua sabuni na iCJeke k[Jenye chombo safi. lache sabuni ipoe
k(Ja muda [Ja siku mbili hivi na baadae unalleza kuitoa k[ Jenye chombo na itaku(a tayari kutumika baada
ya majuma [+
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The soap made from pure sodium hydrolide [Jith animal fat el tracted in the kitchen, corn oil, and
cottonseed oil [1as good and acceptable for household use.

More study is needed for the alkali derived from plantain peels ashes because the resultant soap Jas
not effective as soap made from pure sodium hydrolide.

Thanks to Dr. [Jenneth Frost for being such a terrific mentor of my project, Chad Schlietert for laboratory chemical supplies, photos, and e uipments, and Dr. Sibdas [1hosh, chair of Science and Mathematics of Dominican [Iniversity of California.
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