A CRITICAL ANALYSIS OF A SOAP PRODUCT: A STUDY OF  LUX SOAP 
ABSTRACT
The soap that is used for the analysis is Lux.  The analytical tests carried out on the soap are moisture content and free caustic alkali.  For the determination of the moisture content, the materials and reagent that was used are: The Porcelain dish, Glass rod
and Hot air oven. The reagents are the petroleum spirit and sodium acetate. For the determination of the free caustic alkali, the material and reagent that was used are:Beaker, Clam
and Stand conical flask, Pipette Separating funnel, 95% ethanol, Ph enophthalein indicator, Barium chloride 
and Hydrochloric acid. After the analysis, it was observed that the percentage of water content was 20%, while the free caustic alkali was 0 – 05%.  Also after the analysis, it was found that soap that contains high caustic alkali will cause rashes and irritation of the skin.  And the one that contain high moisture will now shrink and will not fume well.  The soap (Lux) Analysed will be used for washing and general removal of dirty.  It will also enhance removal of dirty.  It also reduces the surface tension, and serves to remove odour and greasy surfaces.
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CHAPTER ONE
INTRODUCTION
Soap analysis has become important due to the aim to streamline test techniques and so appropriately cater for the requirements included in soap to make it perform effectively. As opined by Oseni (2017) soaps are the sodium or potassium salts of long chain fatty acids and are made by saponifying fats and oils with alkalis such as potassium hydroxide. Lux soap, which is used for bathing and washing, must be devoid of disagreeable odors both as received and in water solution; it must not contain/have any active chlorine or oxygen. It should not include any apparent foreign stuff and should not have any active ingredients. Lathering and washing characteristics that are not harmful to the skin (Idowu 2020). It should also have a low water content, no contaminants, and a very minimal amount of extra alkali.

It is produced by the action of a hot caustic solution on tallow or fatty oils, with the concomitant creation of glycerol, which was formerly wasted or left in the soap, but is now recognized as an useful by product.The reaction is as follows:

3NaOH  +  (C17 H35 COO)3  C3H5

3 C17 H35 COONa +

Caustic
Triglyceride



     sodium stearate


Alkali







(soap)


C3H5(oH)3 


Glycerol

Soap can also be made by the action of caustic soda or fatty acid without producing glycerol.  The reaction is as follows:

NaOH + (C17H35 COO)3C3H5
3C17H35COONa + H2O

Caustic

Soda

Stearic acid



    Soap
Water

The NAFDAC STANDARD FOR QUALITY SOAP IS – 02 – 1526.

AIMS AND OBJECTIVES
The aims of this study are:
(i)
To determine the moisture content of Lux

(ii)
To determine the free caustic alkali

(iii)
To know the quality and its durability

It is hoped that the results obtained in the analysis and its interpretation in terms of quality may culminate in suggestion that could lead to an enhancement of those characteristics of the soap.

1.2
STATEMENT OF THE PROBLEM
1.
The soap (Lux) analysed shrink and become soft when it contains high moisture content.

2.
The soap with high caustic alkali causes rashes and irritation irritating the skin.

3.
When glycerol, which is the valuable by product of soap separate, it will constitute a problem.

1.3
HYPOTHESIS
Ho
:
Lux Soap sold in Nigeria markets have the NaOH content required of good soap.

H1
:
Lux Soap sold in Nigerian markets do not have the NaOH content required of good soap.

1.4
SIGNIFICANCE OF THE STUDY
The product analysed will be used for washing and general removal of dirties.  It will also enhance removal of germs and also reduce the surface tension.  It will also serve to remove colour and greasy surfaces.

1.5
LIMITATIONS
In hard water, it is an ineffective cleaner.  Hard water contains salt of Magnesium, calcium and iron in solution.  When soap is used in hard water, calcium soap the insoluble calcium salt of the fatty acid and other precipitate are deposited as curds.  

2R – C – O – Na+  +  Ca2+       

(R-C-O)2 Ca2+   curd. 

CHAPTER TWO
2.0
LITERATURE REVIEW
According to Ann and Fullick (1987), soap is the earliest detergent known to man and apparently was first made by Romans from Animal fats and wood ashes, which contain alkali and potassium carbonate about 2500 years ago.  In colonial Amenca, and in the early 1940’s, soap was manufactured by alkali hydrolysis reaction called Saporification.  (R represents the hydrocarbon chain) (Osei Law Ababio, 1993 – 2001), according to the equation below

C3H5(OOR)3  +  3NaOH


3NaOOCR  +  C3H5  (OH)3 

      Fat
       Caustic




     hlycerine




Soda

A few years later, a French chemists called Chenenl showed that soap making was not just a matter of mechanical mixing but a precise chemical reaction takes place splitting up the fats into their fatty acids component and Glycerol Constituents (Welcher, 1990).

Through the early half of the 19th century, consumption of soap rose steadily.  Gradually, soap manufacturers developed different articles, toilet soaps, soap flakes and powder made their appearance around the turn of the century unlike this Lux which are first marketed in 1900 and became popular with the housewives.  (Balley, A. E., 1985).

Dean, H. K. 1938), reported that due to shortage of animal fats in 1900 and 1910, vegetable oils such as palm oil, palm kernel oil were introduced for the manufacture of soaps.  Previously, they have been considered too liquid or “soft” for the manufacture of soap but with the invention in German of a method of hardening oils known as hydrogenation the problem was alleviated.  The process came into use in England during 1911.  During hydrogenation, the oils are combined with hydrogen in the presence of catalyst such as nickel or palladium (Hilditch, 1941).

2.1
SCIENTIFIC PRINCIPLES RELATED TO THE PROJECT
Soaps are formed when fat or oils react with a solution of caustic soda or caustic potash.  The reaction is known as saponification, sputs the fat or oil into glycerol and sodium or potassium salts of the component fatty acids (which are known as soaps).

RCOOH2


RCOONa+


CH2OH

R1COOCH  +  3NaOH

R1COONa+
   +
CHOH

         R11 COOR CH2                  R11COONa                      CH2OH

         (Fat or Oil)                         (Soap)                       (Glycerol)


In West Africa, the oils commonly used are palm; palm kernel oil and coconut soap obtained from palm oil is mainly sodium palmitate C15H31COOCH2

C15H31COO1CH + 3NaOH               3C15H31COONa + CH2OH CHOH

C15H31COOH2                         (sodium palmitic saap)  (Glucerol)

(Tripalmitin from palm oil).

 
Animal fat gives both sodium palmitate and sodium stearate (C17H35COONa). The oil or fat and a calculated amount of alkali solution are poured into large tanks and boiled with steam. Water and brine are added and boiled further.


On cooling, the soap, which is sparingly soluble in salt water, is thrown out of solution and forms curd which floats on top of the glycerol and salt water (known as dye). The curd is boiled several times with water to remove occluded salt and glycerol and then dried. Perfumes and colouring matter are added before the soap is added before the soap is made into bars, tablets or flakes.



Glycerol is recovered from the dye by first adding iron salts to precipitate fats and soap. The clear lye is concentrated by evapouration in a vacuum distilled.



The cleansing action, although complicated is due to fatty acid salts that contain hydrophobic (water-attracting) group. Some soaps dissolve in hot water and they are known as hot water soaps. While some that dissolve in cold water are known as cold water soaps.



The depot fat of cattle and sheep known as fallow is one of the main sources for soap. However, the C16 and C18 fatty acid salts that are the main products of fallow are appreciably soluble only in hot water soaps contain more C12 and C14 fatty acid salts. Castle soap is made from olive oil, whose major constituents are triglycerides of stearic acid and oleic acid. Soft soaps are the potassium salts rather than the sodium salts of fatty acids. Household soaps usually include dyes, perfumes and other materials added for specific purposes. Medicated soaps contain cresol and various antiseptics, scouring soaps includes sand, sodium carbonate and specific inent fibres and transparent soaps are processed with long chain aliphatic alcohols.

2.2

CLEANING ACTION OF SOAPS

The dirt in our clothes usually consists of solid particles, fatty materials and greases that are not soluble in water. Molecules of soap consist of long hydrocarbon chains, which are soluble in fats and greases and ionic ends (COONa+ and SO-3Na+ respectively), which are soluble in water are added to dirty clothing, the water soluble part dissolves in the water while the fat soluble part dissolves in the fat or grease.


Mechanical agitation dislodges the fat or grease from the fabric into the water. The solid particles, which adhere to the fabric with the aid of the fats and greases, are also dislodged according to Balley A.E (1965).


The choice between somebody using soap and detergent many depends on a number of considerations. Detergents itself is anything that cleans and they are salts (usually sodium salts) of sulphonic acids (sulphonates), they are made by the sulphonation of alkylbenzenes (hydrocarbons) with oleum (fuming sulphuric acid) to give alkylbenzene sulphonic acid which are then neutralized with caustic soda to the sodium salt.


The choice therefore many depend for example, since detergents combine good cleaning powder with low foaming power, in washing machines and in the washing of dishes where much foaming is undesirable detergent for the choice. In areas where the water is hard, detergents are preferable. This is because the calcium and magnesium ions in the hared water forms an insoluble salt with the carboxylate ions in soap, which precipitates as scuim and results in much wastage of soap. 


This is the major problem with common soap that the soluble carboxylate salts of sodium and potassium form insoluble salts with calcium and magnesium, the major ionic constituents of hard water. These insoluble salts form deposits that present cleaning problems according to Dean H.K (1990).

CHAPTER THREE
3.0

REAGENT AND MATERIALS
(i) 

Diethye either E. Merck. Darmstadt.             

(ii) 

Sulphuric acid solution

(iii) 
Petroleum spirit boiling range 100-120 cm

(iv) 
Sodium hydroxide solution

(v) 
Acetin redistilled from anhydrous

(vi) 
Barium chloride 

(vii) 
Phenolphthalein indicator

(viii) 
Methyl orange indicator

(ix)
Coarse acid wash sand

(x) 
Powder pumice

(xi) 
Hydrochloric acid 

(xii) 
Hydrofloric acid

(xiii) 
Fusion mixture

(i)
Anhydrous NaCO3

(ii)
NaNO3

(xiv) 
Lux soap manufactured by lever brothers Nigeria limited.

       
350ml         
Conical flask

                              
Evapourating dish

                              Water bath 

                              Distillation apparatus 

                              Pipette 

                              Burette         

                              Measuring cylinder 

                              Separating funnel

240-400ml          Square lipped beaker 

                            Filtration funnel

500ml                 Globular funnel.

EQUIPMENT AND METHOD
FIG 1:
(a) distillation apparatus


Thermometer


Boiling flask

                                                                                             Water outlet

                                                    Water intake

                                         Soap sample                                    Receiver

                                                        + Water

                                         Source of heat                            Distillate

3.1
PRINCIPLE OF OPERATION
It begins with a single liquid that contains some volatile components. When it is heated, second phase is formed which is a vapour, rich in volaltile components. When the vapour is condensed, the resulting liquid is rich in volatile components and a separation has been affected based on volatility. The condensed liquid is called distillate and the remainder undistillated liquid is called the reflux.

3.2
METHODS
DETERMINATION OF WATER CONTENT
Over method is used to determine the water content of lux.

OVEN METHOD
4g of the lux soap sample were weighed into the already weighed porcelain dish. The weight of the porcelain dish was 54.8g.

The dish containing the soap was put inside the dry air oven, which was maintained at 105-110%. After some hours it was brought out and weighed again after drying had proceeded sufficiently. The dish was removed and with the help of the glass rod it was carefully crushed into fine powder. It was replaced in the oven and dried to constant weight until there was lose of not more than 3g during for 1hour.          

CALCULATION
Weight of the sample                 = Xg

Volume of H2O collected          = Zcm3

Moisture percentage                  = A%
Water content                            = Xg x Zcm3  

                                                          A%

3.3
DETERMINATION OF FREE CAUSTIC ALKALI METHOD
10g of the water sample were dissolved in 100ml of ethanol and 0.5ml of phenolphthalein was added as indicator. 5ml of heated and neutralized barium chloride solution was added. It was mixed thoroughly and filtered with HCL at 700 until the pink colour disappears.

CALCULATION
Weight of soap                      = Xg

Volume of H2SO4 solution   = Zcm3

Free cenoitic alkali                = A%

Total free caustic alkali will be: 

         Xg x Zgcm3
               A

CHAPTER FOUR
4.0
RESULTS AND DISCUSSION
RESULTS
4.1
OVEN METHOD
Weight (g) of sample before putting in the           = 4g
Weight of porcelain dish + sample                       = 58.00

Weight of porcelain dish                                       = 58.0 – 54.8

                                                                              = 3.2g

Quantity of water evapourated                             = 4.0 – 3.2
                                                                              = 0.8g

Percentage of moisture content                            = 0.8 x 100      

                                                                                   4        1

     = 20%

DETERMINATION OF FREE CAUSTIC ALKALI
Weight of sample                                          = 10g

Volume of 0.1 NHCL required                     = 1.62cm3

Free caustic alkali present by weight as Na2O

          0.31x V    = 0.31x 1.62 = 0.05%

              W                  10
The results got from the analysis of lux soap is shown on the table below:

TABLE 1

	CHARACTERISTICS
	PERCENTAGE BY WEIGHT
	

	Water content

Free caustic alkali
	20%

0.05%
	


Table 1 shows the determination of moisture content of soap.

DISCUSSION

 It was found that the percentage of water content is high when compared with the free caustic alkali.

TABLE 2:
 Shows the result obtained from the determination of free caustic alkali.

	CHARACTERISTICS
	REQUIREMENT BY WEIGHT
	

	Water content

Free caustic alkali
	62 min

0.1 max
	


DISCUSSION

It was found that free caustic alkali is high when compared to the specifications given. The difference may arise as a result of 

(a)
Experimental error.

(b)
Quantity of the raw material.

TABLE 3:

Shows the result of the variation of various soap products.

	PARAMETERS
	N.I.S REQUIREMENT
	LUX
	JOY
	PREMIER
	

	Moisture content
	76.5%
	20%
	14.2%
	20%
	

	Free caustic alkali
	0.05%
	0.05%
	0.06%
	    -


	


DISCUSSION

When the result was compared with the analysis done joy and premier, it was found that the free caustic alkali for joy soap appeared to be higher than for lux and premier.

Moisture content appeared to be higher in lux and premier. All these provide the bases for the different qualities of these soaps, which rank for their different uses. Joy soap is used as toilet soap, while lux, premier is used for laundering.

CHAPTER FIVE
5.0
CONCLUSION AND RECOMMENDATION
From the analysis made and the results, it can be concluded that lux soap is of standard in some parameter. Again it can be seen that lux has more quality when compared with some other soaps; this is because of its high free caustic alkali, which makes it to give a stable lather. Again its low moisture content makes it more durable and economical, and also makes it very soft on the skin.

Also after the analysis, it was discovered that the NAFDAC number of lux is the same with those ones sold in Nigerian market, which is 02-1526. 

In spite of the Excellency of the soap, there are solid dirt’s and greasy dirt’s for example soot’s for solid dirt’s. It has disadvantage that precipitation of calcium and magnesium soap occurs when dissolved in hard water. This is not only wasteful of soap but the deposition of insoluble soaps on textile fibres may lead to poor laundering and uneven dyeing. In addition, soap cannot be used in the presence of acid owing to its conversion into fatty acid. 

Therefore, it is recommended that for future work on this, our industries should work to the agreed specifications and government should look into the problems of industries and give immediate attention to it.
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