CHAPTER II

THEORETICAL CONSIDERATIONS
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rrer ,insub@s of plant or animal origin

s.of n fatty acids. Depending on
do\on they may be liquid at room
‘ high:r temperature.
The main uSes -. il§ are A\ food, (b) for soaps and
| oatings, and (d) for other

Fats and Oils [1-3]

Fats and oils are
which consist mainly of g
the composition of

temperature (0ils) or sqlft

dr cergents, (c) for pf

industrial purposes.

1. Composition and Brened

\Z
Fats and

- anﬂ in the great majority of
commercial oils, the a}cuhul componebls glycerol. The nonester portion is
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aliphatic alcoh®ls, and other orggnic compounds. Ordmanlyq}t consists mosﬂy
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moleculé| e.g., certain fish liver oils.

Triglycerides of a single fatty acid do occur in natural oils, e.g.,
glycerol trioleate (triolein), but by far the greater proportion of oils consists of
“mixed” glycerides. Mixed glycerides contain either two or three different fatty




acids esterified to glycerol, for example,

CH,—OO0C(CH,),CH=CH(CH,),CH, (oleic

1}'.-'

(H—O0OC(CH,),,CH, (palmitic)
CH;~00C(CH

ﬂmc H_-, (stearic)

Ordinary fats and e e
containing several diffe

ixture of such glycerides,
\- thers in lesser amounts. The
body fats of land affi] omposition, in terms of the
number of compor '3 nerally more complex, and

fish oils appear to haVe ghe' ¢

e _ pmponents. There are about
150 different fatty acit 4-5' a “ @own 16, ocur in natural glycerides. A
complete analysis of aff’ offids seld quired except for consists of the
identification and estimatiog p.obthe fou i major fatty acids.

Natural fats and oils have the general p erhes of esters of high
molecular weight, 2

and of very low

atwely inert chemically,
. atlhty They are soluble ' | most organic solvents but
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Table 2.1.
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Table 2.2.



Table 2.1 The properties of Common Fats and Oils

Fat or oil lIodine Sapo.iification Titer of fatty
value value acids, °C

coconut 7-10 255-260 20-22
palm 36-45
olive 17-21
peanut 23-29
castor 3

rape 12-18
cottonseed 33-38
corn 21-24
sunflower 17-20
soybean 22-27
linseed 15-21
tung 31-37
beef tallow 41-47
herring 27-30

Q mwﬂﬁlﬁd%wwwﬂlﬂ ﬂs and fats, the

differefices in chemical and physical properties of the glycerides are dependent
on the nature of the fatty acid moiety. Fatty acids are classified mainly by chain
length and degree of unsaturation. Thus the common acids are short-chain
(about C4-Cs), medium-chain (about C;-C)s), and long-chain (C,s and longer).
The melting point of the acids and their glycerol esters rises with chain length.
The boiling point of the acids also rises but solubility in water and in organic




Table 2.2 The properties of pure fatty acids

Molecular Melting point Iodine
Acid Formula weight mp, ° C value

lauric C[ szq 02 200.3 435 0
palmitic CmHnO; 62.9 0

stearic 69.6 0

oleic 16 89.9
eicosenoic 71110 SN 24 81.8
erucic A EL NN 75.0
linoleic O / [+ 2800 o5 181.0
linolenic 5 2R\ N W11 273.5
arachidonic s 335
o-eleostearic ' 27227804 49 :

ricinoleic 5555908 55 85.2

:‘,,
7]

y
solvents deﬁ% Ei;% %ﬁ%@ﬂ'&l@vﬂ%niaﬂe volatility and

solubility in Whter whereas the 1png-cham acids are, for all practical purposes,
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Varies ” | CO

Fatty acids are classified as saturated types (no double bonds),
monosaturated types (one double bond), and polyunsaturated types (two or
more double bonds). The melting point of the acids and their glycerol esters
decreases from saturated to polyunsaturated, solubility increases, but volatility



and boiling point change only slightly. Special classes of unsaturated acids are
those with one or more acetylenic (triple) bonds, and those with conjugated
double or triple bonds. Less common types of fatty acids have a branched

chain, an epoxy, cyclopropyl, or cyclopropenyl group, or other variation in
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used. Prior to extracibnAupfessing 'G-l.";i- able Seeds must be finely ground.

structure.

ials in which they occur is

1, Both processes are widely

The ground material i§ adjug : A)CCTTalN mois ture content and warmed or
cooked in a steam-jackEigll .vess<l Jthig then fed to the press. For solvent
extraction the seeds are i A way as to produce the flakes rather
than very fine particles. The: “malerial is then extracted in suitable

equipment by megns t,usually a petroleum

fraction. ; '
The cmdeB.l from "either process 1s ﬂ@wed to settle and is then

filtered to remove solidematerial such as ﬁ Eihuhijis Refining of the oil is

carried out ﬂtueﬁlf.] ottt doltbidh Ieter, bid faby acids, and colored

impurities. A number of processes are employed for thisgpurpose, including

wreatieh i) @hal) hdd bt ol T A

dendonzatmn, may be applied to edible oils. It consists of treatment with steam

at high temperatures and under low pressure to remove volatile material such as
residual solvent, certain free acids, and other substances which would give
undesirable tastes or odors. A fiaal treatment for edible oils may consist of
hydrogenation and blending of the hydrogenated product with other oils to
obtain a product of the desired characteristics.



Animal fats and fish oils are extracted from the tissues by rendering,
that 1s, by heating in the presence of moisture or steam. Solvent extraction is
also employed to some extent. Most of the extracted fats and oils require some

degree of refining.

In this study, free fatty acids of sﬂybean oil are used as raw material

for synthesis. The compositi acids of soybean oil has shown in
Table 2.3
Table 2.3 Nomg common fatty acids

/..//

Common | H?" \ Formula %
name ﬁ\ found

Saturated
Palmitic - CH3(CH3)]4'CODH 11
Stearic 5 )COOH | 4
Unsaturated '—_ —:c"
Oleic I- '".'J Tappoa | 5%
U3 N0 aahﬁ‘lw "
dierfoic
B g LIS I
octadecatrienoic i = 9
Surfactant [2,5-6]

The term surfactant is a contraction of the longer,more awkward term

surface-active agent. Coined in 1950, surfactant has become universally
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accepted to describe organic substances with certain characteristic features in
structure and properties. The term detergent is often used interchangeably with

surfactant. As a designation for a substance capable of cleaning, detergent can
also encompass inorganic substances when these do in fact perform a cleaning

chore. More often, detergent refers to a combination of surfactants with other

substances, organic or inorgan formulated to enhance functional
performance, specifically gl waf of the surfactant alone.

Surfactants 2

1) Amphiphatigefruélfié N
Surfactant maleg / a e comy \ 4, \:3\- of opposing solubility

tendencies, typically aj ain and a water-soluble

ionic group.
2) Solubili
A surfactant is.solubie ir e.phase of a liquid system.
'-Tv:;: — \ ‘
3) Adso *w at 1 i m
At ethbn the cuncentrgyon of a surfactant solute at a phase

interface is gﬂ% @%oﬁn‘w %’ Wﬂt@suluﬂun
Q‘Wﬂ@"&?‘%ﬂ%qﬁ NY1a Y

9 Surfactant molecules and ions fmm oriented monolayer at phase

interfaces.

5) Micelle formation
Surfactants form aggregates of molecules or ions called micelles

when the concentration of the surfactant solute in the bulk of the solution
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exceeds a limiting value, the so-called critical micelle concentration (CMC),

which is a fundamental characteristic of each solute-solvent system.

6) Functional properties
Surfactant solutions cxhibit combinations of cleaning (detergency),

foaming, wetting, emulsifying, band dispersing properties.
\

The presence BT TGS [y disSimilar groups within a single
molecule i1s the most fantla teristic uf surfactants. The surface
behavior, ie, the surf 1// \\i\*\'n\ molecule is determined by
the make-up of the ing 4 \ ility properties, their relative

size and their locationgvigh tymolecule. The term amphiphaty

N\
was proposed as “tht SNGE M)A sing \\ ccule or ion, with a suitable
degree of separation, of oge sroups which gave affinity (sympathy) for

the phase in which the moletg! dissolved, together with one or more

groups which are agtipathi ‘o the medit swhich.tend to be expelled by it”.

1. Types of actan

AU BENTWER G o e st

moiety, usualﬂ the larger partgof the mul ule. In anionig surfactants, this

i34 3o A BRI or i

In nonibnic surfactants there is no charge on the molecule. Finally, in

amphoteric surfactants, solubilization is provided by the presence of positive
and negative chargr.ls in the molecule.

In general, the hydrophobic group consists of a hydrocarbon chain
containing about 10-20 carbon atoms. The chain may be interrupted by oxygen
atoms, a benzene ring, amide, ester, and other functional groups, and double

bonds. A propylene oxide hydrophobe can be considered as a hydrocarbon



chain in which every third methylene group is replaced by an oxygen atom. In
some cases, the chain may carry substituents, most often halogens. Siloxane
chains have also served as the hydrophobe :n some surfactants developed in
recent years.

Hydrophilic, solubilizing groups for anionic surfactants include

carboxylates, sulfonates, sulfatesy jhosphates. Cationics are solubilized by
amine and ammonium grg .chains and hydroxyl groups are
the solubilizing group lm Amphoteric surfactants are
solubilized by comh 0ipnie :"":L solubilizing groups.

The molecular
high in the thousarids
chain C;5 hydrophaeB

 from a low of about 200 to
surfactant with a siraight-
»'generally a very effective

structure. The optimuf gf ,} 4;' seyeral earbon atoms or even slightly
s I :
lower than 12 depending © the ; rarreof | -»-_\ lar group.

In the applicatiof al and use properties, precisely

specified, are of primary

wﬁjﬁﬂﬁmﬁmﬂﬁe sulfonate, sulfate or

phosphate in fhie surface-active mmcty which are combmmi with a Cj;-chain

L RATENMINY1A L

1.2 Nonionic Surfactants

Unlike anionic and cationic surfactants, nonionic surfactants carry
no discrete charge when dissolved in aqueous media. Hydrophilicity in
nonionic surfactants is provided by hydrogen bonding with water molecules.

Nonionic surfactants are compatible with ionic and amphoteric surfactants,
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Since a polyoxyethylene group can easily be introduced by the reaction of
ethylene oxide with any organic molecule containing an active hydrogen atom,

a wide variety of structures can be solubilized by ethoxylation.

1.3 Cationic Surfactanis

iplic '[@%hzmg group of a cationic surfac-

tant carries a positive™EHATEE m an aqueous medium. The

positive charge residgge i n\ pary nitrogen. A single amino
nitrogen is sufficiently®hy : i\\ a detergent-range hydrophobe
in dilute acidic solut / increas *"n.‘ - S lublhty, additional primary,
secondary, or tertiary Aming ,

DS, ~‘ & duced or the amino nitrogen
: a2 ,
can be quﬂiEHllZﬂﬂ WILIEL O - M GAE cud =1

all 1 groups such as methyl or
e _——
hydroxvethyl. Polyoxye | sirfactants behave like nonionic
surfactants in alkaline solut -: ationic surfactants in acid solutions.

"!"1-"‘ ‘

Amphateric surfactants, gontain both an acidic and a basic

waropninicich) £ VDI PTG s o e

the hydmphlﬂclty of the surfactant molecule. Amphotgric surfactants are

B HHRE IO Y B G o o o

they exhibit good surfactants properties over a wide pH range; and they are

compatible with anionic and cationic surfactants.

2. Application of surfactants [2,7]

Surfactants are very versatile material which can be used in both
household products and industrial processes. In household products, surfactants
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are used as detergency which is the primary function. In recent years, a
secondary function, such as softening in combination with detergency in
laundry detergents or conditioning in combination with detergent in shampoos,
has been offered as an additional product benefit. In general, products have
tended toward functional specialization. In industrial uses, surfactants are

widely used outside the household for iety of cleaning and other proposes.
They are used in many proges ses of Vet mdusmes both the preparation
and application of synthetie-polyméri Qﬂﬂd many processes of both

In the lea strys the most \imiportant basic processes in the
conversion of hides : ing, soaking, fleshing, liming and
depilation, degreasing, Datife: pi tliquoring or oiling, and finishing.

These operation are usually-ediricd ¢ order named, but not all of them

are necessary for ADy-siigie-iype-oiteatiei——

1. Surfactant i;:_: leather indusgx |?-9]

AUBINENINEINT

Indt least two of seye:ral processes of leather mdustt}r, degreasing

wod RS S 44  o FB pornce. They

find mére of less limited use in most of the other processes with the exception
of curing.

The fleshly flayed skins are usually cured at the slaughterhouse by
salting and are received by the tannery in the raw salted state. Goat skins and
some other hides from foreign sources are merely dried instead of being salted.
Whether the hides are dried or salt-cured the first stage in processing is a
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soaking operation. This serves to remove salt, if present, as well as water-
soluble substances such as serum, etc. Wetting agents are sometimes added in
the soaking of dried skins to speed up the penztration and aid in the removal or

solution of encrusted material. They are not normally used, however, in the

soaking of salt cured hides.
heavier skins, such as cow hide,
J 4%.a mechanical operation in which

After the soaking opef
horsehide and calf skin, are. \\ 3

d-conne; nﬂnsﬂ- inner or flesh side of the skin
are removed by rotating | |

the adherent adipose as
this type are sufficiently cleaned
of fatty matter in this g
After fleshing they 2
unhairing remove a

Sheep skin

= any subsequent degreasing.
¢ lime and alkalis used in

s are usually degreased by
washing rather than b¥ ¢ process is ordinarily carried
out just after unhairing, i other stages before bating and
tanning. The skins may be cased ucous baths containing a relatively
high percentage -‘;u', \ Cineihod oF i safment is the application of
fat solvents to the sk J out of solvent and dissolved
grease with the dete%gem solution. In either event, the detergents should be

good cmulsﬁ%ﬁ:ﬁ}wgmdsnwmﬁscmc of lime, or salts,

and should b8kffective over a “‘r}de pH range The fatty aIkyI sulfates, the alkyl
! QR AT YT oo
ionic agents have proved satisfactory in this connection.

Hair is removed from the hides by treating with alkaline reagents such
as lime, methylamines and/or sodium or calcium sulfide solutions. Wetting
agents are usually not considered necessary.

Bating is essentially a process of treating the leather with a mildly
proteolytic enzyme. In modern practice clean, purified enzyme preparations are
used almost exclusively. Wetting agents such as the sulfated fatty esters and



16

sulfated fatty alcohols are sometimes used to promote penetration of the bating
compositions, but are apparently not of primary importance in this process.

The tanning process itself may be carmried out in a number of different
ways, and with reagents so apparently unrelated as chromium sulfate,
formaldehyde, vegetable tannins, etc. Although, tanning i1s a highly complex

physicochemical process it inyoly: tially a physical change in the nature

n ion) plus a physical or chemical

of the skin protein (coagulation and G
— \ -
combination of the pretew-with the WI. There 1s a whole group of

tanning agents, generalleaitd i; e hetic fanning agents" or "syntans",
which have become 118fCs s el '- l\ ; ast two decades and which
resemble the aquec:- : / / _: t pé \ y superficial respects. It is
fairly well establish€d, BC i \\r e activity the syntans may

| \‘\ The synthetic tanning agents

aromatic rings may be linked

possess is purely incide
are complex aromatic #ulf
together with methylent s. Such products invariably
contain phenolic hydro aithalene nuclei, and are generally
made by combiniiga-g eopiex-phenoie-eotipound such as lignins may
be used) with form w gﬁ Sulfur or sulfur chloride
may be used in place .of furmaldehyde to link the aromatic nuclei and increase

the mnlaculﬂ% W 8% %"W‘ﬂ"ﬂf’ﬂﬁﬁ containing sulfate or

sulfonate gréilps, particularly ¢ the alkyl phennl and a]kyl naphthalene

BTG S ) LR TN oo oo

the bettér synthetic tanning agents. The syntans and speed the tanning process,
functioning both as surface active agents and tanning agents. The syntans and
the alkyl aryl sulfonate detergents accordingly overlap in function as well as in
molecular structure.

The sulfate and sulfonate wetting agents are often used as an adjunct in
vegetable tanning liquors to promote their penetration. Wetting agents also

exert a dispersing, solubilizing, action on the tannins, thus counteracting the
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latter's tendency to precipitate and sediment out during the long course of the
tanning process. Wetting agents are often used as assistants in chrome and alum
tannages, particularly in the production of white leather with alum and
formaldehyde.

After the hide is tanned, oils must be worked into it in order to impart

gil is applied in the form of an aqueous

emulsion the process is salled fotliqlidm erwise, it is called oiling or

used are cod liver oil m€ats o ilsand ta vioellon and degras (spent cod
oils from the oil tannag€ pfodess 0 b 'r. used with wool grease which is
also called degras) a is “ ynth ic ] gher esters are also used.

Mineral oil, in spite f tiiei mot used, since they do not impart the

\
desired properties to the
The emulsifying agénts

i fatliquoring are typical water-soluble
surface active productsey :

s. The soaps which were

formerly extensively ve largely b jidiited by the sulfated fatty
oils. The petmleumEl 0 gan: : ond t eBkyI aromatic sulfonates are
also widely used in fafliguoring,

S ORI R T TV —

rather cumpli&ued physicochergical mech sm The em 1fymg agent and
part oﬂhwqpa@ﬂ WEHWM %’ﬂ@lﬂ)}r fairly strong
adsorption or chemical forces. The main portion of the raw oil is mechanically
held in the interfibrillar spaces and is responsible for the actual lubrication. The
combined oil is stated to contribute to the stretch and elastivity of the leather.
Surface active agents are extensively used in the dyeing of leather.
The sulfates and sulfonates of high surface activity and also the syntans are
effective in increasing the penetration and evenness of dyeing. The action is

apparently similar to that which occurs in the case of wool, the surface active
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agent competing with the dye for positions on the protein molecule. The
quaternary ammonium, phosphonium, and sulfonium salts have also been used
as leather dyeing assistants.

Leather goods may be washed effectively with the same type of
detergents used for emulsifying fathqunrs If the washing is carried out in acid

medium and ir the presence of d ¢ nning substance such as trivalent chromium
ions, no loss of tanning.substance #_ie' occur. Emulsions of oils in the
usual sulfated oil or re"also used as dressings for leather
and patent leather,

In this stud S afitnic & :‘ ants'which was synthesized in the

In the treatments th an oil, several phenomena are

involved. It is the balangé- gm ] ' ena and the conditions of
application of thd v:'—__—"‘_‘ """"" J ture of the leather which
determines the lypﬂan extent of ] ation % the leather fibers. Three

common methods ha\fp ed to treat thi}eaﬂmr as see below.

ﬂ‘lJEJ’WlEJWﬁWEJ’TIﬂ’i

2 l%’racucal fatli

QWWMﬂ‘iEUNM’]’mEﬂﬂEJ

Fatliquoring has been the most widely used technique of fat
application since about 1900. It was developed after the introduction of chrome
tanning. In a fatliquoring system commonly using an anionic oil such as a soap
or a sulfated oil, the oil droplet is introduced into the drum as an emulsion at a
pH value where the emulsion is reasonnably stable. Tlﬁs technique allows
uniform distribution of quantities of fat as low as about 5-8 % based on the

weight of the leather. The emulsion breakes after comming nto contact with
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chromed leather fiber. Then, it saturates the surface and penetrate the inner
layers. Acidification completes the process. The attraction of the anionic oil
group to the leather fiber brings about a stable bond upon drying, and the
leather may have fixed oil. This will not be removed by a solvent, and when

later extracts the leather may show some softness even through the fiber has

application in the fatliqugring of éAetlner. They can be combined with
v wreadily penetrate the leather.
Fatliquoring compound _k / 0g emulsify; ng capacities and can be mixed

with an appropriate prop®

2.2 Solvefit faf
The priné v fiarnics ding in the presence of an organic
solvent is used in the So-cdiled “sols fatliquors”. Solvent fatliquoring as

-

proposed by Von_Fuchs,is-based o ing the oil into the leather in a
high-boiling solv ‘;:'-1 will displace the water

in the leather, leavifig a id the lubricant. Upon slow

evaporation of the hig}ngnﬂing salvenbthe lubricant remains absorbed on the

we - AUPINENINYINT
¢ - o/
RN TU N INYIAY
The treatment of leather with oils using a melt system rather than
an emulsification system is known as stuffing. This technique is closely related
to the old currying methed and is one of the simplest forms of leather
lubrication, used mainly for heavier vegetable-tanned leather. The wet leather is

treated in a drum with a warm mixture of molten natural fat which contain

some free fatty acids and other component which give them an anionic charge.



The anionic portions are attacked to the leather fiber due to their polar nature.
The other components are then deposited on the leather fiber by physical
absorption. Uniform distribution is attained by using about 20 % fat. This
process take several hours at 40-50°C. The resulting fat content of 20-30
confers a greasy feel and dark color. The leather that has been treated can only

3.1 Lubricatibn

The fibe m of oil which acts as a lubricant
while the leather is in
durability of the leg 4
3.2 Adj Lu of physical properties m

SR A BBV Tt s e som

sticking togerﬂer and forming chemical or physical cross-lipks when the leather

« QTG BN I BN B, s

pllabllﬂy, compressibility, and increased tensile strength.

internal friction and increases the

3.3 Regularization of physical properties

By increasing the oil content of the leather in winter and reducing
it in summer, the effects of seasonal temperature changes in the liming and
tanning precesses can be nullifies. In the ideal air-conditiones factory such




changes would not occur, but in the average factory, where seasonal
temperature fluctuations occur, fatliquoring plays an important part in keeping
the production at a uniform condition through out the year.

3.4 Waterproofing

The water rgpellen v aidfatiproofness of leather can be influ-
enced by fatliquoring
drum stuffing, a hig
hydrophobic nature o fat The presence of either

increasing numbers of i/ il molecule, for example, the

\

sulfonic acid and stilfaj€ gfo ' 1 \ - u\ :d oils, or the presence of
stable emulsifying ag€ntgl Q \ hus a highly sulfated oil can
increase the wettabilit§® o fchrgty 1‘:—. .\-‘ riake it unsatisfactory in wear,

while the presence of a largé S aw 01l makes it more waterproof.

3.5 Fill} E:rf—+%;

0

The use‘c} sclhd and s -5ﬂl1d fats, e.g. tallow, in fatliquoring

will cause ﬁﬂgﬁﬁ}fg ¥y mlweﬂq sfof Be leather and improve

the cutting vdlhe of the stock. Jhis effect can be mcreasic} by adding small

QAN IR D PRI G .

3.6 Protection

The presence of a film of fat in the leather structure gives protec-
tion to the leather against all harmful chemicals. It will protect the fibers



against acids, alkalis, water, and many other chemicals to which the leather

may be exposed.

4. Types of fatliquor

anionic type.

fom raw oil and a non-ionic
emulsifying agent. ated\by acids, alkalis or mineral
tannages and thereforgl _1-- penetration under most

conditions.

Y
Caﬁaﬁ fatliquors are made by mixing raw oil and a cationic
emulsifying agent. In thgse emulsions thg oil droplets gave a positive electrical

carge Caifllab bl U AN ) i snd v s

and give gt:md penetration on suetle and chrome leathers. Thgy tend to make the

R WANIR T HB VNG W Bher stioon
vegetab?e tans and acid dyes, which then tend to precipitate.

4.3 Anionic fatliquors

Anionic fatliquors, such as soap, sulfated and sulfited oils,
have a negative electrical charge.




5. Fatliquor formulation [10,12]

A fatliquor mixture can consist of chemically treated o'is, raw oils,

emulsifying agents, and auxilliary materials.

_ er stability at low pH, are
desired for most appli€aod. The add ofi} e SO4H group into the oil
modifies the emulSiogf cifa@gterist] ’ ' - dispersive power of the
sulfated group is <yl group of the soap. The
manufacture of a sulfafc 7 : g following general procedure.

The oil is received Heank . antitics, then chilled and filtered. This

pressing of the oil reme melting point components and

r;—-.——_—.u—':'

gives the oil a lo} VWer-coid-test—iie- :H aterials are useful in the

makir.z of other pﬁi S : cﬁc}:ed for quality and then
sulfated. The sulfatmq, shown in figurg 2.1, is by the addition of sulfuric acid.

The reacueﬂsu@w W‘i W@’m ‘55 maintained. When

sulfated to th® desired level the oil is put a wash t ., In the wash tank
Sﬂdmﬂhwaﬂ s@ﬁ@{ﬁiﬂ %’q@% 'ﬂ:ﬁ %\Jﬁmc acid. The
salt forfhed breaks the emulsion and the water-salt layer can be removed. The
oil may then be blended with other oils. The product is shipped in wooden
barrels or lined steel containers. Tank cars may be used in shipping some
fatliquor oils.

The degree of sulfation is expressed by the combined sulfate (SO,>)
factor. The effect of increasing the combined sulfate is to reduce the filling

properties and increase the fineness of emulsion giving better penetration.



These oils give negatively charged emulsions, and are therefore called anion

oils.

- FILTER
STORAGE CHILL

oz

3.1.2 u!iltﬂd oils
ﬂ‘UEJ’J‘VlEW]‘iWEJ’]ﬂ‘i

Sulfited oils AT used as s one of the most popular of the

R PRGN T AR Y o

chromeganned leather. For lightweight, soft leather such as garment leathers or

glove leathers, the penetration of the oil well into the leather is needed.

The reaction of the sodium bisulfite will take place at the
double bond of an unsaturated fatty acid. The bond between the carbon and the
sulfur of bisulfite results in oils of broad stability to salt and pH variations. The
bisulfited addition reaction is shown in scheme 2.2 [10]




R—CH=CH—R' + NaHSO; —> R—CH—CHyR'
SO, Na

SO,H

These oils give anionig c law i\' “and are therefore more stable
to oppositely charged bé& applied over a wide range of
processes to give softe s them can be obtained by
conventional measis.
\7

"|‘
},:l chlorides s,

yl c tmdes are one class of faﬂ:quﬂrs that have

TSNS PP e

several steps

]
7l

(1) A linear aliphatic hydrocarbon is made by Fischer
tropsch process.



CO + H,

|

The length of the hy drocarbun chain can be controlled as well the degree of
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—CH;CH—CH;—  + 2NaOH
SO,CI

|

=065 . NaCl + 0
-n a/-——i B
AP g

wl il '7\
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vapatien in the properties of these
‘?‘ } \\\‘\..\ &

AN
Lo\
A

products, they are co oils for soft leathers in the

W%
: .i
production fo garment, gloye aad sof

f..{ ’ ".-:-J"

¥
o
o
.
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5.2 Raw oils

4-’!}'5" redien i ‘Hf nd lubrication effects and
have to be carried uﬂ the Icatheras an emulsion, Ot they can be introduces into
the leather by the aid efsuitable solvengs:
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In addition to the method of application and the emulsion
formation characteristics of oils, the ultimate lubrication properties and the
physical characteristics of the resulting leather depend upon the types of oil
used. Fats and oils use in leather manufacture fall into three broad
classifications: (1) the triglycerides, (2) the fatty esters, and (3) the mineral oils.
These simple classification cover almost all the leather-lubricating materials.



The most important are the triglycerides of the fatty acids. These include fish,
plant, and mineral oils. They are similar in that they are esteis of glycerol and
are different in that they are made up of different fatty acids.

5.1.2 Chemical n ‘ fthe natural fats

: ah are of interest to us are pri-

marily triglycenides, the fatty acids occurring in

them. Practically have an even number of
, C-6, C-8 and C-10, are
g soft oils. C-12 fatty acid,
acids of the C-16 and C-
na ‘y of the vegetable fats. The

ound in the hard natural waxes

carbon atoms. The
found in coconut
lauric acid, is found i#sp
18 category are commg
fatty acids in the C-24 3
such as carnauba wax and f;_%g{;f J. psaturated fatty acids, primarily of
the C-18 type, ar divggetable oils. Those fatty
: ‘ ‘d as drying oils such as
linseed oil and cof d onseed oil. Some fatty e m~ may contain additional

hydroxyl gr ed) found in wool fat
and ncmﬁlmasﬁﬂi‘ﬂﬁmﬁw or oil. Both wool fat
(lanc ﬁi Maﬁ:ﬁals when
sulfatg m5 ﬁsﬁts ﬂ‘ﬁjm‘ﬂ ideration of a

few specific cases that are typical of their classes.

_,v‘

acids having mor



5.3 Emulsifving agents
5.3.1 Soaps

A number of soaps are used in fatliquoring upper leathers.

The most popular soaps are soft and pedium soaps, e.g. Marseilles soap ( a

green olive oil soap and triethanolaming/glefla). They are sensitive to acid and

hard water and are precipifated-by id_aluminium ions. They give

ofgeneral purposes is divid-

ed into three main groups and non-ionic.

1) Anio -fgi'g Jis th important group of emulsifying

'

agents. The earliestabémbers were the sulfonatesSrimary fatty alcohols, and

P Y

the range now inc ‘l; [' ,‘ aryl sulfonates, and

petroleum sulfonates.™ e},r are extremely useful as -‘j-- ulsifying agents and can
be used eitheﬁj;rﬁﬁ Wgn{ﬁ ﬂ‘tﬁgl small amounts to
increase the stabjlity of emulsion produce er means, eg sulfated oils. If
BN LT (6 RIS LY
well as i ' ic. tt increases the

suitability of the leather for paste drying and aqueous finishing, but may cause

trouble to the wearer.

2) Cationic The most common group of materials in this
class are the quaternary ammonium compounds. They are expensive and their
use is restricted to special effects, such as emulsifying oils used in mineral
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tanning, as secondary fatliquors for leathers pasted to dry, and as mordants for

leathers subsequently dyed with anionic dyestuffs.

3) Non-ionic The most common group of materials in this
class are the polyethylene oxide-based materials. They produce very stable

asionally found in fatliquor

O
PN

# n \.\8
emulsions to give sptci goThesdmatenialsinclude

'amounts of borax, sodium bicar-

ility of the emulsion to acids and

neutralise free fattydgids in the aile

542 Cglﬂidal fillers

NINYIN3

&0lloidal fillers
ly dispersed earths, e.g. china clay,

=Y
AYEAN
q number o ’ ke -
carbo mﬂ \veget eﬂ m Le ' ; are added to
increatﬂrhnumg of the ‘ﬂ? or to mcr’;l‘s? Z‘ Eﬂ?ﬂgj the leather for

grain correction or sueding.
5.4.3 Humectant«

The addition of humectants, e.g. glucose, glycerine, sor-
bitol and mannitol, will produce increased softness and mellowness in the




finished leather. They are very useful for producing softies, leathers for use in
the tropics, and for sueding. Their use will reduce the tendency for grain crack

in dry hot conditions and assist generally in shoe forming operations.

6. Theory of emulsion

To consider e molecule of liquid in a small

droplet. If a molecule paet; it will be attracted by other
molecules of the sa Taierial’} AltTa action that are equal on all
sides. At the surfac® ofsfcdidiid orces of attraction will be
ccules adjacent to it at the
the other phase, will be
he ‘droplet will have a tendency

% \\ yossible. This phenomena is

known as surface tensién. /JS\Hen - ¢ plét is a surface between two
immiscible (mutually insolubl i 0 ion is referred to as interfacial

tension.

Figure 2.2 The forces of attraction between molecules in a liquid are even in all
directions. At the surface of the liquid the forces are uneven. This uneven

balance of forces causes tension and governs the formation of droplets
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If oil is placed in water and is violently agitated, a large number of
small droplets will form. As the interfacial tension between the water and the
oil is quite large, the oil droplets will gather together to form larger droplets,
and eventually a separate layer of oil will result. If some material is introduced
into the system so that the interfacial tension between the oil and water is
decreased, the rate at which the sepa

ating out or "breaking” of the emulsion
takes place can be decreased greatly | T} Aorces of interfacial tension can be
decreased to such and e

permanent.

Procedure

. . ¥ s v AR - = . .
Acids are freq coiverted it thieir esters via the acid chlorides,

as shown in scheme 2.9

y— X ‘ |
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w:th an alcohol in the presence of a little mineral acid, usually concentrated
sulfuric acid or dry hydrogen chloride, as shown in scheme 2.10. This reaction
is reversible, and generally reaches equilibrium when there are appreciable

quantities of both reactants and products present.




33

&
R—C + 0
OH \DRI Hz

Scheme 2.10

advantage in the preparation of an
ester directly from an a Lthe acid chloride route is due to
the fact that both step —
of ester from acid chlgu® sle and go to completion. -
Direct es ’ _ \ \\U\ vantage of being a single-

'v / a \}\\‘ ation of the knowledge of

and readily available, it can
ward the products and thus to

e from acid, and preparation

step synthesis. It can
equilibria. If either the 4
be used in large excess |
increase the yield of estey fihe acid-catalyzed esterification

15 shown in scheme 2.11.

_-—_— H
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R—C{? I il _DR

“OH < Uk ‘ DH

AutIndfsnenss
aﬁﬁmmﬂmmﬁﬂ

H* H,0

Scheme 2.11




2. Epoxidation [1,15-18]

Epoxidation is the formation of cyclic three membered ethers
( oxiranes ). Oxiranes are extremely common reagents in synthetic chemistry
because the ring system can be both created and destroyed easily, and in highly

selective manner. The three most. ant routes to oxiranes in the laboratory

[ imolecular cyclization of zlcohols
bearing a leaving group"onthe adj; ent z iii) nucleophilic alkylation of
carbonyl cn::-mpﬂund lod (1), peraxy ca uxylm acids are the most
commonly used labef: génts, | 0 is an electrophilic addition
reaction and as suc » smg groups on the double
bond and by elect croxyacid as illustrated in

scheme 2.12

Scheme 2 12
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peroxy—acids have hccn used in thv:-: past, including
Perhelﬁm mmﬂifyﬂ m avﬂ been largely
superse or the formation of epoxides at any rate, by m-chloroperbenzoic
acid ; it is commercially available and is an excellant reagent for the
epoxidation of alkenes. It is more stable than the other peroxy-acids and has
eren been used at an elevated temperature to effect the e-oxidation of
unreactive alkenes. The other peroxy-acids are rather unstable and écnera]ly
have to be prepared freshly before use. Performic and peracetic acids, for
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example, are olefin prepared in situ, and not isolated, by action of hydrogen
peroxide on the carboxylic acid. With acetic acid the equilibrium is attained
only slowly and sulfuric acid is usually added as a catalyst to hasten formation
of the peroxy-acid.

Olefins can also be epoxidized with organic hydroperoxides in the

presence of metal catalyst. An pitant development of the method is the
epoxidation of all+lic alcohe /

Intramolecular S§2=redctiop [  #od (ii) ] provide an alternative
method of synthesis gnts. |Olefins. dréwagain used as the starting
materials. HOBr a | & :d™as the reagent, giving a

halohydrin which is« Gtane by Date as illustrated in scheme

2.13.
H H R R
R; L H % ‘H
y J
In meﬂlaﬁzioa’ranes can be ®btained from carbonyl compounds by
reactions wi anﬂm ﬂﬂaai which X is a good

leaving group. ?‘he Darzens reaction is the classical reactiontf this type, but it
A AT oW SN THEL Dol i
group {(?G;R, CN, etc.). The use of sulfur ylide provides a more versatile
alternative because a much wider range of substituents can be introduced. For
example, spiro-oxiranes are available from the reaction of the ylide with

carbonyl compound, as shown in scheme 2.14.

119202214
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1 ! O

:2‘=U + Ph15+—‘q R — liAD

S heme 2.14

Epoxides are extrém ‘ Stamercially because of the many
reactions they undergo, Mestgiotewortliyoluthese are the addition of active
hydrogen compounds sueh #4541 \ X itesacids, alcohols, and water.

PN
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€rapy and the stabiliation of

Their ability to donge®cle by hydrogen bonding is
important in such di_v e‘, Pl
poly(vinyl ch]nﬁde).re ns : M .'“.* polymerize under thermal
ourdgead considerable reseach on epoxy
homopolymers and copolffing “_.  :’ rialfapplications. The epoxide of
long-chain «-olefins are j}nt an = detergent precursors. These few

examples show the Spn:

poXide, particularly as chemical
Y}

'l
I

)
HIRAnaninens
oo TS 3 bl e L

sulfonic acid (-SO3H), a sulfonate salt (-SO57). There are several methods to
prepare them which have shown in table 2.4

intermediates. .
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Table 2.4 Reagent for sulfonation

Reagent Chemical Physical Principle uses
formula form
sulfur trioxide SO, liquid -
gas widely used for
_‘ W organic compounds
oleum, 20 %, 30 % 4 id for alkylaryls for
and 65 % detergent dyes
chlorosulfuric a 5 for alcohol, dyes
sulfuryl chlorid § sulfonation of
N ;; acetylene group, lab.
ot - mainly
sulfuric acid 501 d used to sulfonate
(96-100%) ‘ dinid aromatics
sulfur dioxide plus as chlorosulfonation of
chlorine gase paraffinic
| hydrocarbons
sodium sulfite Na,S0, o sulfonation of alkyl
f uﬂ'mzjmwmﬂwmw
compound
SO jmmq '] f}ﬂ EI 1\§ﬂun of lignin
hydfpperoxide+ ROOH gas and sulfonation of
bisulfite +NaHSO; solid paraffinic petroleum
fraction

In this study, sulfonation reaction was carried out by reacting with salts

of sulfurous acid and epoxides. This reaction was first observed in 1868 by
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Erlenmeyer and Darmstaedter, who found that sodium isethionate was formed
when ethylene oxide and a solution of sodium bisulfite were heated in the
sealed tube at 100° C. The method of preparation of isethionic acid and its salts
from ethylene oxide has been described together with some sodium O-
acylisethionates.[19] The reaction of indene oxide with sodium bisulfite at 80-
90°C yeilded chiefly cis- and tray dene glycol but the oxide and sodium
sulfite give hydroxy sulfor k '@ tion of cyclohexene oxide with
sodium thiosulfate yeilded 7 squunate.[Zl] The reaction of

lite has been disclosed in U. S.
hydroxysulfonate.[22] The

optically active terpengss
Pat. No. 4,137,257 i
suggested mechaniss Wito the oxirane ring may be

illustated in scheme

Theﬁwwﬂmwmm bt o

interested in thé physical La enlfanat
e AT 0l smadnendy
sulfonate er concentrates at the interi . water

phases, contributing to a stable emulsion, so too, in a broader sense, sulfonation
process provide the mean to interface with, modify, or bridge aqueous and
organic systems. The principle is utilized in the development of water-
dispersible or water-soluble dyes, flavoring agent, and medicinals by
introducing the water-solubilizing sulfonate group.
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verview

At the present time, sulfonated oils we commonly used as fatliquors in

the leather industry to produce the softy and good strength characteristic
leather. Fish oil is usually used as raw material because it produces the

sulfonated oil which have good ’ 'es for lubrication the fibers of the

leather. However, fish oil ié \ sivéAelirtng to impart a residual odor to the

leather. Therefore, t coamprablc ed by using the other raw

: \ uce the cost of production.

1s produced to use as food.
\\Q\\\.

s from triglyceride. These free

fatty acids have no# ':: = , \\\

materials, having lo
Nowadays, the
The production mu

the pollution problem. The

compositions of thes ;:;;» ‘- ’ 10= and polyunsaturated fatty
acids which have the réfictiie sijes faf- : So, the purpose of this study

is to produce an zlte ] faﬂiqunr to use in the leather

industry by using the freg an oil as raw material.
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