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Introduction 

Cocon ut is one of the ten most useful 
trees in the world , provid i ng food for 
millions of people, especially in the 
tropics. Regardless of its origin , 
coconut has spread across much of 
the tropics and coastal areas. The fruit 
is light (afJprox 1 kg) and buoyant and 
presumably spread signifi ca nt 
distances by mari ne currents. India 
is one of the leading producers of 
coconut in the world . 

Coconut oil is commonly referred 
to as lauri c o il. The raw oil i s 
obtained simply through mechanica l 
pressing of dried copra without 
further treatment apart from filtration. 
The raw oil is preferred as it retains 
the compounds th at provide its 
distinctive tas te and odour. For 
marketing purposes, raw oil may also 
be called "exl l'a virgin". Raw oil is 
extracted by crush i ng and pressi ng 
copra. Various treatments are givPIl 
to the raw oil! to produce different 
products each w ith t heir own 
cha racteristics and hence 

Fat!)·arid 	 Chain Moll'l~ular Molecular Add Melting Percentage 
len~h formula weight value point ("e) We)

app,lications . Refined coconut oil :is 
also manufactured in the country for 
industrial uses. It is mainl y used in 
the manufacture of confectionery 
items such as biscuits, chocolates, ice 
cream, pharmaceutical products and 
costly paints. It has va rious uses as 
cooking media, hair oil, body o il and 
industrial oil. Refined oil is v irtually 
tasteless and odourless. 

Coconut oil co nsis ts of 
predominantl y trigl yce rides with 
86.5 per cent saturated fatty acids, 
5.8 per cent monounsdturated fatty 
acids and '1.8 per cent polyun­
satura ted fa tty acids. Due to its typical 
fatty ac id profi Ie, the oi I has a long 
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shelf life compa red to other oils 
because of its resistallCe to hi gh 
temperature. Coconut oil is bes t 
stored in so lid form , i.e. at 
temppra turps lower than 76 ° F in 
order to extend shelf life. However, 
unlike most oils, coconutoil will not 
b damaged by warmer temperature. 
Among the most stable o f a ll 
vegetable oils, coconut oil is slow to 
oxidize an d thus resi sta nt to 
rancid ity. 

The medium-c hain fats In 
coco nut oil are sim ilar to fats In 
mother 's milk and have similar 
nutrition al effects. These heal th 
effects were recognized enturi es 
ago in Ay urvedic medi c ine . The 
knowl edge of th e abo ri g ines of 
N i co ba r I s I all d san d t h t rib a I 
population of other parts of India on 
the medic inal appl ication of coconut 
palm products is extensive. Even a 
tran sie nt account of ancient 
therapeuti c applications of coconut 

palm products would be too 
extensive. Coconut oi I nourishes the 
body and increases strength. The oil 
was and i s a lso valued fo r it s 
antimicrobial properties. Th e usp of 
the oil medicated w ith herbs is 
wio" spread among the people of 
India . Different preparations of 
coconut oil promote luxurious hair 
growth and protect the sk in from 
bacterial , pro to zoal, and v iral 
infection s. For problem s, such as 
li ce, dpplication of coc onut oil 
med icated with the roots of coconut 
palm is known to be an effective 
treatment. Fresh lauric oil i s 
who lesome to heart and relieves 
skin tro uble s. In the pa st 
misinformation provided by certain 
politically biased agricultural groups 
and repeated in professional and lay 
press have led people to believe th at 
all sa turated fats are unhealthy. Little 
attention is focu sed on the fact that 
saturat d fatty ac ids are not a single 

Table1. Fatty acidproftieoftile refined COCO/lilt oil 

Caproic acid 6:0 C"H" O, 166 483.62 -4 OJO 
Capr)' Iic acid 8:0 C,H",O, 144 389.98 16 0.26 

Capric acid I0:0 C,,, Her,O :. 172 326.10 32 6.77 

I.auricacid 12:0 C" H)), 200 28()S 44 5:\.7') 

Myristic acid 14:0 (' ,H",O , 22X 246.05 56 20 

Palmitic acid 16:0 C, H."O , 256 21 9. 14 6.1 8.12 
Stc,u'ic acid IXO 2~4 197.53 69 2.43C" H",O, 
Oleic acid 18:I 282 198.93 IX 6.78C" H" O, 

C" H" O, Linoleic ac id 18:1 280 200J5 - 6 1.24 

Othm 0031 

'k S<lturatecl 91.67 

'Ic Monounsatd 6.78 
'K Diunsatd 1.24 

?c Total Unsatd 8.02 
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IX 6.7X 
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fam i Iy of fats but comprises of three 
subgroups; shol,t (C2-C6), medium 
(C8-C12) and long (C14-C24) chain 
fatty acids. The medium chain fats 
are found exclusively in lauri c oils. 
Thel'efore it is important to 
understand the health benefits of 
medium chain saturated fats. It has 
been known for several years that 
subgroups existed for unsaturated 
fats. Little recognition is given even 
today to subgroups of saturated fats. 
Each fat subgroup ha s different 
metabolic, biological and 
pharmacologica I functions. 

Apart from the application in 
edible area, due to its distinctive 
fatty acid pmfile, the oil has got 
wide range of applications in 
various fields like cooking media, 
personal care, skin care, home 
care, soaps, detergents etc. In this 
article, specifications of some of the 
important chemicals derived from 
coconut oil have been discussed. 

Applications of native coconut oil 
in various fields 

Tribology: It is the science of 
friction , wear and lubrication. The 
properties mentioned in Table 2 help 
in understanding the possible use of 
coconut oil in its native form for the 
purpose of lubrication. F rom the data 
it should be identified that the oil in 
its native form wi II have the lim ited 
use in the field of lubrication due to 
its high pour point. However, the 
characteristics like viscosity, flash 
point, copper corrosion and weld 
load are good enough for some of 
the applications in lubrication field. 
In order to suit the oil for a particular 
application, the undesirable pour 
point (15°C) could be lowered by a 
suitable structural modificaion. Th !:' 
medium chain fatty acid may find use 
in synthesising newer class of 
lubricants of the desired range of 
properties. 

Edible Oil: Cocon ut oi I is 
commonly used in cooking, 
especially for fryi ng, and it has a high 
smoke point temperature, which 
makes it good for this purpose. 
Coconut oil is used for making 

Table 2. Tribological properties u/COCOllllt oil 


Chamctcristies Valu~ 


Fla~h Point ('IC) 263 
Pom Point ('IC) IS 

Viscosityat4(Y:C 31.02 
Viscosity at IOO'IC 9.8402 

Viscosity Index 17949 

Copper Corrosion I (a) 

Weld Load Lmd in Pan (Kg) II 

Actual (KgX 15) 165 

N~\IItQn(KgX 15X9 8\ L,617 

margarine, soap and cosmetics. 
H yd rogenated or pdl'tially· 
hydrogenated coconut oil is often 
used in non-dairy creamers and 
snack foods. 

The requirement for spec ific 
gravity, refractive index, 
saponificati on value, iodine va lue 
Jnd Polenske value are almost same 
for all grades. As the moisture content 
increases, there is increase in acid 
value, which I'eflects in lowering the 
flash point. (Table 3) 

Use in cosmetics: Cosmetics are 
not the reaction products and 
composed of a blend of several 
ingredients to give the desired set of 
properties. Coconut oil is excellent 
as a sk in moisturiser. A study showed 
that extra v irgin coconut oil is 
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effective and safe when used as a 
moisturiser, with absence of adverse 
reactions. In India dnd Sri Lanka, 
coconut oil is commonly used for 
styling hair, and cooling or soothing 
the head. 

IS: 7123 - 1973 Specifications for 
Hai r Oil 

Three types of hair oils are used, 

Type 1: Based on vegetable oill oils 

Type 2: Based on rnineral oil 

Type 3: Based on a mixture of 
vegetable oil (s) - mineral oil 
emulsion 

(Vegetable Oils: Castor oil, Coconut 
oil , Groundnut oil, Sesame oil, 
Mustard oil) 

Oil along with colour and perfumE' 
should be packed in a well closed 
conta iner. 

Acid Va lue: Should not be more than 
1.0 

Peroxide Value: Should not be more 
than 7. 5 milliequivalentsl 1000gm 

Tradi t ional fuel application: 
Coconut oil was and is used in oil 
lamps si nce ancient ti mes. Cocon ut 
oil had been tested for use as a 
feedstock for biodiesel (produced by 

Table 3. IS: 542 - 1968 (Reaffirmed 1999) Specifications/ur coconut oil 

Characteristics Requircml'nts for type 
Expressed Sol\'~nt extracted 

Relined Gradf IA Grade IB Grade 2 Relined Semi Grade 
grad~ (Raw) (Raw) (Raw) grade relined IRaI\' 

Moisture and 

insoluble irnpuritics 

('k by Wt, Max.) 


Colour (Lovibond 

Scale. I" Cell, Y+ 

SR. Not deeper than) 


Refraclive index at 40"C 


Specific gravity at 30"C 


Saponification value (Min.) 


Iodine value (Wij's) 


Acid value (Max) 


Unsaponifiable mailer 

('Ir by Wt. ~'Iax.) 


Poienske value (Min) 


Flash point ("C) 


0.1 0.15 

2 4 

7.5 to I() 7510 10 

0,5 2 

0,5 0.8 

13 1:1 

0.25 025 0.1 025 10 

II 30 2 10 3() 

1.4480 to 1.44L)() 

0.915 100920 


250 


7.5 to 10 7.510 10 7.5 1010 7.5 to 10 XIII 13 

6 R 0.5 10 

OX 0.8 n.s OX 

IJ 13 

ns 100 90 
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transesterification of cocon ut oil 
COCONUT OIL using methanol and alkaline catal yst) FATTY ACIDS 

ILAURIC ACID II GLYCERIN 
' . 	

.-'1---------, 

SODIUM LAURYL 

ALCOHOL 

ETHER SULPHATE 

LAURYL 

DlETHANOL AMIDE 
COCONUT 

, 
Characto be used as a diesel engine fuel. In 

this manner it ca n be applied for ~\ 
power generation and transport using 
diesel engines. Raw coconut oi l can EDIBLE OIL Glycerol ('!( 0\1

Speei lie gnl\it 

electl'icity by remote communities 
be used as a fuel fOl' generating 

Ash ('ie by We 
that have an abu nda nt suppl y of :\rsenic as i\., 
coconuts and milling capacity, / Copper 
provided diesel engines are adapted. Iron as Fe (pprSODIUM LAURYL 
Specifications and utilization of SULPHATE Lead a, Pb (pp 
cocochemicals derived from Chlorkks a, C 
coconut oil Sulphates ,b 5 

Acidi ty or i\lk:Glycerin: Gl ycer in is a byproduct SOAPS IDETERGENTS II SHAMPOO II CREAMS 
of sa ponification reaction and fat Colour(Y + R 

splitting. The glycerin recovery is a 
Variolls uses of COCOliut oil and its derivatives 

Cosml Table 4. IS: 11470 - 1985 (Reaffirmed 2006) Specifications for coconut oil for cosmetic industl}' The ash content throws light on H umecta n 
the metal content of the glycerin. Charm:tcristil's Requirements for toothpastf'
Specifications for arsenic arel)pe I Tnle2 shav ing p 
stringent as it ge ts accumulated in the 

'>Ioisture and insoluble impurities (0; by WI. Max.) 0. 1 0.2 	 and make 
body and is toxic to human beings. 

Colour (Lovioond Scale, I" Ce ll . Y + SR. \ ot deeper than ) 2 10 Toban 
Specific gravity could be used as

Re!'ractivc index at 40"C I.4 4HO to 1.449 	 and soft t 
too l to know the purity of th e cr um bl i n Specific gravity at 30"C 	 0915 to 0.920 product. The va rious metal s come in ensures I 

Saponification value (Min.) 250 the product depending on the quality Ciga rette 
Iod ine \ alue (Wi,i's) 7'sto 10 	 of water used for saponification, fat products. 

splitting, the still in which the
Acid va luc (il1'lax) 	 OJ Surfaoreaction, disti lIation and sp I itti ng is 
Cnsaponifiable matter (9i by WI. \·Iax.) O,s O,X manufactuca rri ed out. 
Polcnske va luc ("'I in ) 13 are import 

Uses of glycerin in various coatings.Flash point (OC) industrial sectors 
Test for rancidity Shall be free frolll rancidity 	 Paper

Food and beverages: Humectant, h um ecta r 
so lvent, sweetener, and preservative. manufactlsignificant factor in the economics of because of its nontoxic nature. It also 

producing fatty acids and soaps from finds application in the synthesis of Pharmaceuticals: Solv ent, ot her i n1 
oils. The glycerin cred it from alkyd resin s to assure flexibility , moi stener, humectants, bodying treatments 

Alkyd rbiodiesel production has simi lar ly Alkyd resins are used in products like agent in tinctures, ointments, syrups, 
constituenincreased the competitiveness of that paints and inks w here brittleness is plasticizer for medic in e caps ule s; 

renewable fuel. Appli cat ion s for undesirable. other uses include ea r infect ion Lubric 
glycerin include diverse products like remedies, anesthetics , co ughBased on the method of production, nontoxic 
drugs and cosmeti cs, resins, remedies, lozenges, garg les, and crude glycerin has different lubricant 
polymers and explosives. It has specifications as given in Table 5, car rier for antibioti cs and antiseptics. machinery 
several commercial an d industri al essential. 
app lications, Th e primary function of 

Table 5. IS: 1796-1961 Specifications for crude glycerin Textile: 
w idel y in 

glycerin in many formulations is that 
of a humectant (a substance th at Characteristics R~llljremel1ts 

retains moi sture) , as a carr ier and Soap Lye HydrolyseI' Gmde softening) 

emollient in cosmeti cs. It also acts many kind 
Glycerol ('k by rna,s, Min) 	 80 88 

setti ng , ~ as a so lve nt , swee tener and A,h (k by lila,s, \-Iax) 	 10 15 
preservative in food and beverages. 	 operations

Non Volatile organic residue (Sf by Illas:<. Max) 	 15
Its properties as a pl ast ic izer and RubbelArsenic a, As (ppm. Vlax)biolubricant give it w ide app licability and plastic Tota lalkali (free and combined as N,l,O) 	 0.2for food processi ng machinery 
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Table 6. IS: 1796 -1961 Specifications for R~fil1ed glycerill 

Characteristics Requircmcnt~ 

:\nal~tical Chemically Industrial Tcchukal D}'namitr 
reagent pure white grade 

Glycerol ((Ir by Weigh\. Min) 98 
Specifil' gravity at 30"C (Min) 1.2552 

A,h ('ir by Weigh\. Max) 0.01 

Arsenic as As (ppm. Max) 

Copper 

Iron as Fe (ppm. Max) O,S 

Lead as Pb (ppm. Max) 

Chlorides as CI (ppm. Max) 2 

Sulphates <IS SO, (ppm. iVlax ) ID 

Acidity or Alkalinity (Max) Nil 

Culuur (Y + R) not deeper than OJ 
(in 5.25"Cell) (in 

Cosmetics and toiletries: 
Humectant vehicle and emollient in 
toothpaste, skin creams and lotions, 
shaving preparations, deodoran ts, 
and make up. 

Tobacco: Keeps tobacco moist 
and soft to prevent breaking and 
crumbling during processing; 
ensures freshness in packaged 
cigarett es and other tobacco 
products. 

Surface coatings: Used in the 
manufacture of alkyd resins, which 
are important component of surface 
coatings. 

Paper and printing: Plasticizer, 
humectant, lubricant in the 
manufacture of paper, used with 
other ingredients in specialty 
treJtments such as grease-proofing. 
Al k yd resin s are important 
constituent of many printing inks. 

Lubricants: Used due to its 
nontox ic character. It is used in 
lubricants for food and other 
machinery where product purity is 
essential. 

Textiles: Condition i ng agent used 
widely in lubricating, sizing, and 
softening yarn and fabric. Lubricates 
mJny kind offibers in spinning, twist 
setting, knitting, and weaving 
operations. 

98 98 1)8 98.7 

1.2552 J .2552 1.2552 12571 

O.DI D.DI D.05 O.02S 

To IXIS> the test 
Dj 2 

I 


10 60 60 30 


10 


Nil D.OI 0.01 O(lI 


2.5 5 
5.2.\ " Cell) (in 2" Cell) (in 5.25" Cell) (in 5.25' Cell) 

Urethane polymers: Fundamental 
chem ical component of polyethers for 
urethane foams. 

Electrical and electronics: Widely 
employed In manufacturing 
electrolytes for electrolytic 
condensers, which are used in radios 
and neon lights, and in processes for 
electro deposition and treatment of 
metals. 

Nitration: Used to make 
nitroglycerin, which is the usual 
explosive in dynamite. 

Coconut oil fatty acids: A range 
of fatty acids are derived from 
coconut oil from C8 to C18. The 
majol' fatty acids are lauric acid, 
myristic acid and palmitic acid, 
These fatty acids are produced by a 
process of saponification and 
aciduldtion and continuous high 
pressure fat splitting, Glycerin is 
obtained as a byproduct of these 
reactions. 

The fatty acids are further purified 
by fractional distillation to get the 
desil'ed purity, The fatty acid profile 
of tilt' distilled coconut fatty acids is 
summarized in Table 7. 

Out of the several fatty acids 
present in coconut oil, lauric acid is 
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the most important one and is 
extensively used as intermediate for 
many reactions. The lauric acid is 
convelied to lauryl alcohol by high 
pressme hydrogenation lising a 
suitable ca talyst and this product 
obtained is used in several 
formu:ic.ltions after derivatization such 
as soaps, shampoos, oral care 
products, personal care products, 
home core products, credms and 
lotions . However th e BIS 
spec ification is not availabte for 
lauly l alcohol. 

Acid value, saponification value, 
titre and iodine value reflects on the 
purity of the lauric acid. 
Unsaponifiable matter specifies the 
pl'esence of hydrocarbons, pigments, 
fatty alcohols, sterols etc. 

Myristic Acid: Even though 
important , therp is no BIS 
specifications available fO!' myristic 
acid. 

However, the products derived 
form isop ropyl myristate is included 
in the list of BIS specifications. This 
product is extpnsively used as one 
of the ingrf'dient of cosmetic creams. 
Isop rop y l myristate is an este r 
prepared by reacting myristic acid 
with excpss of isopropyl alcohol 
using acidi c ca talyst. The myristic 
acid is co nverted to myristyl alcohol 
by high pressure hydrogen ation 
using a suitable catalyst and th e 
product finds use in prepdration of 
synthetic wax , formulation of 
detergents etc. Howeve r the BIS 
speCification is not avai lable for 
myristyl alcohol. 

Acid value of the final product 
defines the completion of 
esterification reaction. Saponi­
fication value, acid value, iodine 
value and titre of separated fatty acid 
refl ect on the purity of the myristic 
acid taken for the reaction . Residue 
on ignition tells about the metal 
contam i nants. 

Table 7. Falty acid profile ofdistilled CocolILltfatty acid 

Rubber and plastics: Lubricant FaUyadd C, c CIS2 C" C" C,' C"" CIS,' 
and plasticizel' for plastics. '" Perl,(,lItagc 1-2 3-4 50-56 14-I X 8- 10 1-2 8-11 1-2 

1.5 
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Characteristics 

Lauric acid ('Ii by lo,'lass. ~vlin . ) 

:\'Ioistulc ((I; by ;\·Ia" . iVlilx. ) 

Saponification value 

Acid va lue shall not dilTer 1'1'0111 SV by l110re than 

Iodine value (Wij' s) 

Mineral acidity 

Ash ('k by mass. Max) 

L!n,aponifiable mattel ('k hy Mass Max) 

Titre C'C) 

Colour (SI14" Cell Y+ SR ) Max 

Fatty alcohols: These are derived 
from natural oils and fats and are 
straight chain, high molecular weight 
primary alcohols. They include lauryl 
(C12), myristyl (C14), cetyl (C16), 
stearyl (C18) , oleyl (C18 , 
unsaturated) and so on. Fatty alcohol s 
are emulsifiers and emol,lients to 
make skin smoother and prevent 
moisture loss. Identical fatty est rs are 
used to improve rub-out of formulas 
and to control viscosity and 
dispersion characteristics in 
cosmetics, personal care products 
and pharmaceutical ingredients. As 
chemical intermediates, the primary 
use of fatty alcohols is as raw material 
for the production of fatty sulfate salts 
and alcohol ethoxylates for foaming 
and cleaning purposes in the field of 
detergent industry. Chemical 

Rccluiremcnts for 


Grade I Grade 2 Gradc3 


99 90 70 


0.1 0.1 0.1 


279-281 276-284 272-290 

4 4 4 

0.1 0.5 1.0 

Nil "il Nil 

O.DI 0.01 D.D2 

D.I 0.1 0.2 

43-44 .19-44 35-4.1 

5 10 

reactions of primary alcohols include 
esterifications, ethoxylation , 
sulfation, oxidation and many other 
reactions. 

Soap Stock: It is a byproduct 
obtained in the re f ining step of 
coconut oil. The separate 
specification for coconut oil soap 
stock is not available. Soap stock is 
complex mi xture of sodium salt of 
fatty acid, moisture, colour bodies, 
phospholipids, excess of alkali and 
neutral oil or triglyceride. It is a moist 
or wet, sticky and dark coloured 
mass. The general specification for 
soap stock is given in Table 10. The 
advantage is that this byproduct of 
edible oil refining is less expensive 
than edible grade refined oils . The 
most effective method involved is 
complete saponification of the 
soap stock, followed by acidulation 

Table 10. 18: 12(jJ/ - /986 (Reajjirmed /998) specijicatiollsjor soap slock 

Characteristics Rl'quiremcnts 

Total fatt y matter ( ~·r by \'lass. \ 'Iin. ) 20 

pH Min 7.0 
L!lbaponifiablc matter on TFM ('Ie by Mass i\'lax) s.n 
Oxidi Lcd fatty a,ids ('l by Mass on TFM. Max) s.n 
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Table 11. IS: 12029 - 1986 Specifications for acid oil 

Characteristics Requiremcnts 
Total fatty matter ('Ii by \I ass. i'vlin.) 


\ ·Ioisture and I'olatik matter content ('A- hy :Vl ass. ;vlax .) 


Free fatt y acid ('If by :via,s :vlill) 


FreL' mineral acid (as H)S04. ell by :VIass Max ) 


Lnsaponiiiabic l1l~tter on TF\I ('j, by Mass i'vlax ) 


OxidimI r~tty acids ('/i by Mass on Tn.J.I"lax) 


Iron (ppm !'vIax) 


Ash ( 'Ir by mass. Max ) 


95 
4[) 

50 

om 
5.D 

so 
500 
0.25 

methyl estel' or CMEI which is derived 
from coconut oil. Compdred with 
other forms of biodiesels, the medium 
cdrbon chain ofCoco-Biodiesel offers 
excellent lubricity, solvency and 
detergency. Coco-biodiesel cuts the 
maintenance cost because of its 
superior lubri ca ting and cleaning 
properties . It promotes better, more 
efficient combustion and less engine 
vibration because of its higher cetane 
number and inherent oxygen content. 
It also boosts engine power and 
acceleration improves fuel economy 
by as much as 20 per cent, whi ch 
medns you get more mileage and big 
sdvings per liter. Sepdl'ate 
specifications for cocobiodiesel are 
not avai lable. The specifications of 
biodiesel in general are summarized 
in Table 12. 

Coco-Biodiesel results in better 
combustion, less pollution, and more 
engine power; the engines run 
smoothly and with longer 
maintenance intervals. It is 
renewable and biodegradable, being 
plant-based, lowers emission of 
Sl.llfur o x ide l which is the main 
contributor to smog. It also 
significantly redu ces serious air 
pollutdnts such dS black smoke and 
air toxics that cause lung cancer, 
pulmonary tuberculosis, pneumonia, 
bronchitis and hedrt attack. It could 
establish a sustainable alternati ve 
domestic market for coconut o il and 
as d result, will stabili ze the domestic 
coconut production, resulting in 
more income from copra, enhanCing 
fdrm-ba sed reintegr ation of 
opportunities, 

Sodium lauryl sulphate: It is 
prepared by treating lauryl alcohol 

with sulfuric ac id or oleum or sulfur 
trioxide and subsequently neutalized 
by sodium hydroxide. It is commonly 
referred to as SLS or Sodium dodecyl 
sulfate (SDS or NaDS). The chemi cal 
formula is CH/CH) "OSO,Na. It is 

Table 12. Indum bio-diesel specifications /rom Society of Illdian Automobile Mallufacturers 

Characteristics I{C(IUircment Method or Test. rer to 
Other methods IP: J or IS 1448 

(I) (2) (3) (4) 

Density at 15' C. kgfln ' 


Kinematic viscosity at 40T . cSt 


Flash poilll (P,'vICC) 'T. min 


Sulphur. rng/kg max . 


Carbon residue (Ramsbottom) ". (/( 

by mass. Illax 


Sulfated a.sh. (A- by mass. Illax 


Water content. mg/kg. Illax 


Total L,(Jntamination. mg/kg. 1ll,IX 


CU corrosion . .\ hrs at 50"C. milX 


(etane 'Jo .. min 


Ac id value. mg KOH/g. max 


Methanol (al . "tf by mas>. rnax 


Ethano\. @@ 'lr by mass. max 


Ester content. 'A- by mass. min 


Free glycerol. (A- by lllilSS. Illax 


Total glycerol. 'I< by ,nass, Illax 


Phosphorous. lng/kg. J1l~X 


Sodium & Potassium. mg/kg. lIlax 


Calcium and \lagncsiulll. mg/kg. !TliIX 


Iodine lalu.' 


Oxidation .stability. at IIO"C 1m,. min 


·(arbun residue shall be run on IOU';; ,amrle. 

*' Eurorcan melhod is uncin developmelll 
(~' Applicable lor Falty Acid Methyl Esler 

.I!!' <!.f Applicahle for Fally Acid Elhyi E,ter 
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an c1nioni c surfactant, which is used 
as a foaming agent (to clean and 
make hubbies) in a large variety of 
used produ c ts. These include 
shampoos, soaps, face and body 
wash es , tootl~ pa s te, laundry 
detergents dnd industl'ial cleansing 
chemi cals such as engine degreasers. 
There are many deri vatives of SLS 
that can be found in commercial 
preparation s, including sodium 
laureth sulphate, sodium laureth-3 
sulphate, and di ethanol dmine (DEA) 
or tri ethanol amine (TEA) and 
sodium lauryl sulphate. Although 
these derivatives vary slightly in 
mildn ess, the general action and 
effects are essentially sim i lar. A major 
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To report 


Ei\ 14109 


To report 

Til report 
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ISO 3675 1':161 

ISO 12185 PJ2 
A~nl 

ISO 3104 P:25 

1':21 

;\S']'\I [) 5453 P:~3 

ASTM D 4530]SO 10370 

ISO 6245 1':4 

ASHI D2709 PAO 
ISO 3733 

ISO 6296 

EN 12662 

ISO 2160 i': 15 

ISO 5156 1'9 

P: I 1Sec I 

Ei\ 14110 

Ei\ 14103 


ASH-I [) 6584 


ASHI D6584 


,\STMI) 4951 


EN 14108 & 


.... ,. 

E!'i 14104 

Ei\ 14112 
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Table 13. IS: 3986 - 1988 (Reaffirmed 2005, Third Revision) Specifications for sodillm lauryl slliphate an anionic surfactant used in cosmet ic mentionec 

Chamcteristics Requin.'ments t'or 
Type 1 l)Jlt' 2 Type 3 

Sodiulll lauryl ..ulphate (fir by vlass. ~'lin .) 94 85 .10 

lillsulphatcu fatty alcohols (fir by vla",. vlax.) I 2.5 1. 1 

Arsenic a.. (i\sp , I (pplll Maxi 

Heavy Illclals (as Pb) (PPIll vlax ) 10 20 20 

Sodiulll ch loride (S" by Mu". Max.) Ij I 

Sodiulll su lphate (fir by Mass. ;\·lax.) 2 6 4 

. Ikalinil), To Pass tho TC>I 

pH (1'1; solution) 7j-j()j 7.5-IOj 7.5- 11 

concern about SLS is its effect, when 
used in combination with other 
chem icals or ingredi en ts commonl y 
found in perso nal care produ cts. 
There are sl'veral other surfactants 
with similar names to SLS - in 
particular ammonium laury l sulphate 
and ammonium laureth su lphate. 
A lthough these sound very similar, 
their molecular structu re is 
sign ificantly different and they do not 
have the same potentia I to irritate the 
sk in. Also, because their molecules 
are larger than those of SLS, they are 
not able to PdSS through the skin and 
therefore cannot be absorbed into the 
body in the same way. Because of 
these differences, ammonium lauryl 
and laureth sulphdtes are considered 
to be milder and safer alterna tives to 
SLS. Tab le 13 summarises the 
specifications for sod ium lauryl 
sulphate. 

Dependingon the requirementof 
end application and type, the 
spec ificatio ns of sodium lauryl 
su I phate are ava i lable for 30 per cent 
to 94 per cent. Unsulphated fatty 
alcohol gives idea about the 
com pletion of react ion. Alkalinity 
tells dbout the presence of excess 
alkJli. 

Sodium lauryl ether sulphate: 
Lauryl alcohol is ethxylated and the 
ethoxylated mass is reacted with 
su lfuric acid and the produ ct 
obtained is neutralized w ith sodi um 
hydroxide. It is used in m any 
personal care products li ke SOdPS, 
liquid soaps and shampoos, bubble 
baths, bath and shower ge ls, 
toothpaste etc. due to its effective 
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foaming property. Its chemical 
formula IS CH 3(CH),o CH 

2 
(OCH CH 2)" OS03Na. Sometimes 2
the number represented by "n" is 
spec ified in the name, for example 
laureth-2 sulfate. The commercial 
product is heterogeneous, both in 
the length of the alkyl cha in (12 
being the mode of the number of 
carbon atoms), and in the number 
of ethoxyl groups, where n is the 
mean. n = 3 i s common In 
commerc ial products. 

Non detergent organic matter is 
the ethoxylated mass. Cloud poi nt 
gi ves the temperature at which the 
surfactan t comes out of solution. 
FOI'malin (mi xture of formic ac id, 
methanol and water in a ratio of 
37:13 :50) is used as a preservative. 
Dioxane is a toxic compound that 
gets generated during the 
ethoxyl ation. 

Ammonium lauryl sulfate (ALS): 
The chemical formula is 
CH 3(CH) ,oCHPSOJNH4' which is 

formulations, with some shampoos 
containing up to 30 per cent ALS. It is 
most widely used in the USA. In 
Europe sod ium laureth su lfate is used 
instead because ammonium laury l 
sulfate gives off ammonia odor in 
alkaline pH. The laury l sulfates are 
used because they are very high 
foamers but not an effective cleaner, 
thus will not "de-oil " as would the 
more common Dodecyl benzene 
sulfonates found in most US hand 
dishwashing compounds. Ammonium 
lauryl sulfate, I ike any other surfactant, 
makes a good base for cleansers as it 
disrupts the hydrogen bonding in 
water. Hyd rogen bonding is the cause 
of "water tension " . In so lution , the 
laury l su Ifate molecu les ion ize, 
mean in g that the ammonium or 
sodium separates from the rest of the 
molecule as a + 1 ion. The rest of the 
molecule aligns itse lf with others like 
it and forms what is known as a 
micelle. The molecules align 
them selves in a sphere, with the polar 
heads (the sulfdte) on the surface of 
the sphere and the polar hydrophopic 
tails pointing inwards towards the 
center. The water molecules around 
the micelle arrange them selves around 
the pola r heads, but this disrupts their 
hydrogen bonding with the water 
surrounding them. The overall effect 
of having these micelles in an aqueous 
(water) environment i that the water 
becomes more ab le to penetrate things 
like cloth fibers or hair, and also 
becomes more readil y available to 
solvate anyth i ng com ing off the before 

Table14.15: 11487-1985 (Reaffirmed 2006) Specifications/ol' sodium fillll}'! ether slIlphate (30% 
solution) 

Charncteristics Requirements 
ACli ve ddergent (fir by M"". \-lin.) 27 

:'lion detergcnt organic matler (iff by Mass. Max. ) 2.5 
Sodium chloride and sodillmslliphatc (r;? by j\lass Max) J5 
Cloud poinl ("C) Less than () 

Vis(()sity (eP at 27"C) 1.500to).OOO 

Heavy melal., (as Pb) (ppm. Max) 20 

Arsenic (A s~01 ) (rrm~'lax) 

pH (:i(i( aqueous solulion) 610 R 
IrO il (as Pe) (ppm Nlax ) 20 

Formalin (fir hy ~..lass Max) 0.04 

1.4 Dioxane on IOO'l basis. (ppm Max) 100 
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Coconut diethanol amide: This 

product finds application as foam 
booster and is synthesized by 
reaction between coconut fatty acids 
and diethanol amine, 

Free acidity tells about the extent 
of reaction . Total fatty acids give the 
total fatty matter present. Acid value 
of the separated fatty acids reflects 
on the authentiCity of the I'aw 
material, 

Cocamidopropyl betaine: It is 
commonly referred as CAPB (N­
(carboxy methyl)-N, N-Dimethyl-3­
[(1-0 xo c oconut) amino]-l-
Propanam i ni um Hydro x ide), 
Cocamidopropyl betaine is a dtCrivdte 
of cocamide and betailne. It is an 
amphoteric or zwitter ion ic surfactant 
with a quaternary ammonium cation 
in its molecule that can act as dn acid 
or a base, It is a viscous pale yellow 
tran sparent liquid and is used as a 
surfactant in personal care products 
like shampoos and hand soaps. In 
cosmetic formulations, it is used as 
an emulSifying agent, thickener and 
to reduce irritation, which purely 
ionic surfactants would cause. It also 
serves as an anti static agent in hair 
conditioners, It does not irritate the 
skin or mucous membranes. It has 
dntibiotic effects, and is used in 
personal san itary products. It has anti­
static properties , making it a 
conditioning agent in shampoos, 

It is compatible with other 
cationic, anionic, and nonionic 
surfactants, However, the BIS 
specifications are not available for 
coco amido propyl betaine. 
General applications of the 
cocochemicals in various industrial 
segments 

Personal care: It is used in the 
form of fatty alcohol , fatty alcohol 
ethoxylates, quaternary ammonium 
salts, amin e oxides, fatty amines and 
esters, These chemicals perform 
various ro les such as conditioners, 
thickeners, super-fatting agen ts , 
emollients, viscosity builders, 
gelling agents , solub i-lisers , 
dispersants and emulsifiers. These 
produ cts find use in several 
formulations like creams, shampoos, 
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Table 15.15: 710/-/994 (Second Rel'isum) SpecijicaJiollsjorcoconlit diethanol amide 

Chamctenstics Re<luirements 
Gmdcl Gmdc2 

Free fatty acid as I.~uric Acid ('Ir by /via". ~I a\.) 115 

Direct titratable amine (as diethanolaminc) I,; ~Iass. :Vlin.) t) IX 

Combined amine (asdiethi\llolam illc' )C) \olass, /vIin.) 31 20 

Sulphated ash Ie} by Mass. Max. ) 

:Vloisturc (ek by \Ia". Max.) 

Total ratt), aciLis ('k by [via'S. ~'Ii n,) 62 4.1 

Acid value of se paratc'd fatty acids 255 to 130 ~55 to 280 

pH (IO'1r solution) t) to 10,5 

Hea vy metals (as Ph) (ppm \olax) 2() 20 

Arsenic(asAs) (ppm Max) 2 2 

hair products, skin products, shaving 
products, bath oils, lotions, 
pel-fumed products, hair products, 
medicated cosmetics, lipsti ck s, 
sunscreens etc. 

Detergents: Fatty alcohol 
slJlfates and alcohol ether sulfates 
(alcohol ethoxysulphates) , alcohol, 
ethoxylates, quaternary ammonium 
salts, fatty amines and amine oxide 
are used to perform functions like 
foann controll e r, em oll ient, 
opacifier, surfactants, softeners, 
wetting agents, dispersants , 
emulsilfiers , softelwl's , foam 
stabi lizes, etc. These clwmi ca ls are 
used in formu lations like laundry 
powders, light and heavy duty 
dishwashing, wool washing, liquid 
detergents, fabric softeners etc. 

Surface deaners: Cocochem i­
cals in the form of alcohol sulfates, 
ether sulfates (ethoxysulfates), fatty 
amines, amine oxide, quatemary 
ammonium sa lts etc. are used for 
various roles as foam controllers , 
wetting agents, dispersants, 
surfa ctants and germicidal 
disinfectants. These are used in the 
formuldtions such as floor, toilet, 
metal, bottl e and scouring cleaners. 

General industrial applications: 
Alcohol / alcohol ethoxylates / 
quatern ary ammonium salts are 
used to perfol-m particular function 
in several Industrial applications 
given below. 

Textile chemicals: Used as fabric 
softners, 

Leather industry: Foam controller 

and leveling agent. 
Paper industry: For control of 

surface tension, de-foam ing and de­
inking applications. 

Polymers: It is used as lubricant 
additives, pol y merization aux i­
liaries, plasticizers, foam stabilizers, 
etc. 

Metal working oils: It is used as 
rolling oils, hydra-u lic oils and anti­
corrosion agents. 

Water treatment: As a 
bacte ri ostat. 

Foods and pharmaceuticals: 
Deodorant, depi lator ies, oi ntments 
and emu lsif iers. 

Summary 
Coconut oilis primarily used for 

edible purpose and as a hair o il. It is 
an important source of intermediates 
like fatty acids, glycerol and fdtty 
alcohols, which are used for the 
manufacture of wide range of 
chemicals such as surfactants , 
emulsifiers, foam boosters etc. These 
intermediates are used in the 
formulation of several finished 
products like soaps, detergents and 
shampoos, Glycerol is used in lot of 
cosmetics formulations. Palm kernel 
oil also has a similar fatty acid profi~e. 
Itcould be used forthe manufacture 
of all the cocobased chemicals. 
However the coco based products are 
preferred due to their characteristic 
odour and mind set of the peopl e. 
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