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> Fats and OiI\s:»

~'Pate ahe oie _om.nsm to the gvoup of 50?&0:& Occuring compounds called Lipids ﬁ?dmmx.
lipos = fat)

— Lipids ave constituents ofF awnimals and plants which ave soluble in Odmns:._n solvents
such as ethex  chlevofowxm, cavbon tetvachloside , hexone etc- but insoluble in watey.

— The lipids which give thw& acids ond alcohels on base r,&n_dOJm..m ( saponification)
ave called simple lipds.

— These con be Fusthes divided into two classes: - -

(i) Fats ond oils:>» These give ,oﬁmln_)p:) hor....& acids ond glycewsol upon suado_mm_m.

) Waxes: > These give long- chain .wbia acids and _ojm chain alcohols Upon Smmdo_am_.m-

> Natuyal Fats:»

— Notuvol fats ove wade up of triestews. These triesters ove obtainmed from long- chain
nD«Gowd.:.h acids and olso called ﬁ;..._m_mnmimmm or &«wﬁna_m_anm«o_w because all thvee
—OH qvoups of glycevol take part in ester foxmation. So, natural Rats ave
complex mixtuves of- carboxylic acids oF high woleculas weight and estevs ofF m_mnm,.,o_u_
Thevefore, natuwsal fats ove also called glycerides.

- Naturval sol¥ces . »

Animal Pats.»> These ove located in adipose tssue cells.

£g- > Tallow modwgo_ fat) obtained feom cattle, sheep and moowm.
Laxd (owimal Pat) feomn hogs(pigs).

¥ TIn the human body about (27 of its total weight is Pat--
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— Butter ond ghee owe special type of animal fat because they ove obtained from milk.

{ A | r +
veaelal\c +Q

(.?m_mm ase 450.._5_& vdmmm3+ n seeds and mnuts of plants.
Example : - womor bean, &40:5&5C¢ ., coconukbt . palm Kewnel  mustorvred seed, mgev seed etc
( edible oil).

Cotten seed , Iinseed , castos seed and Mowsah (Wahua) Seed ( non edible oil).

| 4.._ (A G ...AI .— at

— Obtamed from wakes ammols — saxdines, Ym&d..ﬁmm\ Salmons  (whales, dolphins, seals,

poO¥XpPoISes etc.



Learn Chemistry Online

X Y D\&E dadna ,_,,.I_IF... n.glaN ‘a1l B- OX g\P....*hlﬂ.l_rr;..v.:rl. ,r..\..ﬂ_..l.__. T »

sreqetable oxigion:»
_\,_ A.__

— These edible ocile awve obtained from <mm_0¢9§mm and hence are called edible

<m®m¢9_&m oils.

— These ase obtained from seeds, wvoots and Huits of plants.

Ex.

Peonut oil, cottonseed oil, Mustoxd oil, Til ail, mouo.,ombj o, Linseed o1l ete.

— The .on.N acids present in .w,mn.md...&Mm of edible Vegetakle oils ave oOleic aad,

linoleic acid, linolenic acid | sicinoleic acid, palmatic aQcid and steawic On:nw.

Industyial oils oF Vegetoble Owigign-o

— Industrial oils of <m@m¢ﬂgn Odmm_woj ose coconut oil , palm ol | Tnustaxd o0i) , olive oil

moabwmnj ol etc.

— Uuses of Wndustrial oils of (mmm*‘DEm Od\,_m._c.j avse —

In Soop ONd detesgent ndustries.

Linsced 0il 18 used in paints and vasnishes .

Gisounanut oil is used In <mmm¢9_u:m mfmnu. ndustsies.

aIn ngﬁhﬁﬁgd._jm of vu..jfjm ink.

Castdvy oIl i1s used 'm pharmaceutical ond Iubzicant Wdustxi es -

Grsoudnut ojl is useful oas haiv ol and gojcfngd,,Sm of candles amnd no_rurmu.
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Structuye€ oOnd Cory TDU_T_U.D O* rats

Y aenen aey Scies S0e [WcepasT s and 0i1ls)
— Animal and vegetable faks ond oils have swmilay chemical structuves. These ave 1viestexs

Loxmed From m_m_nbdo_ ond _Qsm chain nQ«gx&_wn acids (often called .woi.m ac\ds).

o
i
CH,-OH CHy- 0-€—R
| i L. . 5
CH-OR + 3 R-¥-H » cH-0-£-R 3 3H0
( ; l \
CH,~OH hof& e Q._p|0|n.| R
O...&nmao_ a Fat ox ol

(a gm.dnmimmv
- A 4vlester of @_dnmd.o. is called o ..J;munmq._mm o¥ m_,m_nmd.&m. 1f all +he R groups e dha
Obove @05@&; formula axe identical , the ixiestewx is called a simple m_un_n.a..&m.ﬁim = zonm

0ve met, a mixed m,unod._n_m.
- Most matusal fats omd oils axe mixed .mq._wfhm.q._n_mw having two o¥ morve diffevent .woilm_.

QcCid QgYoups.
— The DD)}ox&:n acids o¥ .ﬂoi& acids that go to Fosm the fat ox ol Molecules ﬁm_inn&._mm&

hove cawbon chain with only even Mumbes of carbon atems.
— The Mmost common mni.& acdds have unbsanched covbon nsg.smgn 14,16 O |8 carvboms. The

chaim moy be sotuvated o¥ may include one o MMose double bonds.
— The m_anm.q..o_mm axe wefexsed 1o Qs satuvated or¥ unsatuvated mmvmjn,..sm. on whether +the hoﬂm

acid component chains ase Satuvated ox Contain deuble bwnds.
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Structure and Melting Points of some Common Fatty acids

1
CH,—(CH,)—C—OH

0

1
CH,—(CHy)—C—OH

0

]
CH,—(CH,)—C—OH

O
Q.l.nﬂ.rIMLw:
?Eano._

| | nn.|.ﬂrr.|M|o=
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— The moSt common satusated hdim_ acids found n fats and ocils ove myvistic o_n._n_ﬁm&::noo:v‘
palmitic acid ( CigH;, COOH) and steawic acid ﬁn_demﬁOOIv.

i DBOﬁM@¢ the unsatuwsated fatty acads
a¥e widely distvibuted in almost all fats and oils.

— Lnsotusated .ﬁdi.& acdids shows geometxical isomexicm due to fpvesence of double bond

9m53.9:m. cis - isomese ave found 50?49:“ Onncﬁsm in the unsatuxated .mDIW acd components
o fots and oils.

, oleic acid hn_uIS COOH) amd \inoleic on,&ﬁnﬂz,w_noo:v

Composition (%) of some Common Fats and Oils

FAT OROIL FATTY ACID
Myristic Palmitic Stearic Oleie Linoleic
acid acid acid acid acid
OILS :
Olive oil - 6—10 1—4 8384 47
Peanut oil — 6—9 25 50—60 20-30
Groundaut oil — 6—14 21 4612 1338
Cottonseed oil 1-2 17-9 1—4 13—44 33-58
Mustard oil — 1-3 1-3 840 10—-29
Cocoanut oil 1=2 17-29 1—4 1344 3358
Sunflower oil — 2—10 1—6 7—42 55—80
Soyabean oil - 7—12 2-6 0-50 3665
PATS :
Beef tallow 2—6 24-32 1525 3143 2-3
Butter fat 1-12 23-30 8—I13 30—40 4-5
Human fat 3—6 2426 58 40—45 8—10
Lard 1-2 25-30 1218 4050 51
MARINE OILS _

Whale —10 1020 25 3340 —
Fish 68 1025 1-3 " - —
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— apomitication value: >

— saponification value ov saponification NMumber is used for the analysis of fats and oils.

— Soponification is a tewm mvmn._r.nor:m opplied to the :mauoﬁam._w of avn ester when the rveaction

IS caxvied out n alraline scolution.

- The mP—uoj.,.w_.nDT.Oﬁ value ofF a faot or oIl is an D.qw._ﬁ.o\oqm unit thot is defined as the number
ol ,3::@\33 ot potassium Saadoxv&m vequived to mvoﬁl.u one gyam of the fat o¥ oil.

— Since +‘these OYe thvee esteyr bonds n a olecule to Samdo.m se thvee equivalents of

potassium hydvoxide ove meeded +o mo;uos:bm one wmoleculay weight of any fat ox oil.

 ~ xo?m.m..l

O

\1
n:~|o,.m — (CW,), .- CH, - CH,-OR
| I ! @ hal o
- 01% Iﬁnzpvit CHy <+ 3KOH — 3 nImlhn:L_al c-0OK™ =+ m_,.I OH
| " (3 x g¥am : H.—OH
Sy~ O~C - ﬁh:nvifi CH3 asodmrvw.v potassium palmiake CHy

(@ soap) o...mnmd.of

(g cevol keipalmiate
( Mol. Wt = 836)
He¥xe ®36 q¥ams of Pat Yequwives 163,000 Aﬁw__mmdogm xoH Pox mo,voﬁ._ﬁﬂom...as.?%ﬂn.

One g¥am of fot ~vequive 168,000/836 ™y of KkKoH. Hewnce,
168,000 g of WOW .

236 g fet

=

saponification Numbes of gly cevel txipalmiate
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— 1f M be the moleculay weight of the fat, the saponification wvalue = (68,000/M.

— Since +the mnpvoj._.w_.nbiodJ value ofF a given fat coan be detexmined by_um,...:Smst:M the
avesoge wmoleculay weight of the fat can be found.

— The Z@rnd the wgojmh_.ﬁbfoﬁ value of a fat, the @)dbﬂo« the 1&483¢Dd¢ ofF low -moleculor
weigh t m_unm.q._mmm it contains.

— As the ovexage wmoleculor weight of the Fobt depends on the avevage length of the cawbon
Chain of the Fatty acd components, the saponification mumbex also gives oan ndicabion
of the avevage _msm? of the <cavbon chaun in the m.anmﬁmmm undey exammnation

E xpesime ntal _TNethoa'?

- The weighed quantity of Pat s wefluxed with excess of standavrd ethanolic KkKor solukion
ond then .w._qnmﬁ& the unused alKkali Pmﬁﬁmw a standavd acid solubion.

Rapeseed ofl . 9W..... \colcoce e TWeocoss 170-179
Meubhaden S1F «.cveinoinoiliis ooissisiine s 190.6
Eora ) ciiiniciiicica il i iiiis ianiiais 188-193
OHYe 0lly cinninsi ML s Btadonisd TRae o dda 185-196
SO0Y DRI UL ¢ s 2 s ssseonsssnvetWeanseaceats 193
R0 DEIIEE 5o4 6556 sonianascsivsnsona s 193.55
EADORE O uinasivaniiisvainensimveeninie 192-195
COIODORM. Bl i icaiscisivinasisrishanin 193-195
N 500 e 0 T it T i 195.4
HRNOR 10RMOW soossivavnsnssabnsssnebas s 192-195.5
Peanut oil (arachis).....cccccveeeevccccee 190-196
BORIE Ol iiiivseiinis piistsassaipisnavans 195-197
PO WIOW iicicinssiivicininsosnommsis 193.2-200
Palm 0il ...ccoiviivrnnncsccnnscnnssnnnns 196-205
DU wivsvsnisinnovinsssnns R oss:220-233
PR BAPRM Ol ioviiiviiiciinsisssivaines 242-250
| R I e 246-260
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— Todine Value o¥ Todine Mumbex is used FTox the Djbram._w of the fats o¥ oils.
- The extent of umsaturation in a fot o¥ il 1s expressed in tewms of its 1odine value o¥

lodine mumbes.
- The iodine Mumbexs is defined as the numbes of g¥ams of iodine which will add to \0ogm

of fot ox oil

- Example:-

0 m r 1

I . [
CH,— 0= € —(CHa)7— CH=cH = (CH,),=CHy CH,— 0 — <€ — (CH3) 3= CH—CH— (CH,),~CH,

| o _ O x I
CH—0—C —(CHy)—CH=CH=(CH,),=CHy 4+ 3T, < —5 CH—0- M —(CH,) - CH—CH=- (CH,),~CH,

_ o _ s B

1 6 X\26'3 Il I \
A v CH,— 0 — € — (CH3) 73— CH —CH = (CHL);~CHy

CH—0—C —(CHy) 37— CH=CH— (CH,),~CH4
o.zan.mdo_ trioleate ﬁ*d.o.m.-:u A trveble diiodide
(M- wt. = 384)
The above equation tells that 6X%12¢-9 n.Nm._i.m of iodine will add +o 884 3 SE Soialein.
The mumbey¥ of gyrams of iodine will add to 1oo 4 of btriclein Wi\l be T61-4x%100/%84.

hesefose
761-4 %100

Todine mumber ofF trioclewn = oy = 86
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— The wvalue of iodine Number Jepends on +the Mumbes of double bonds pryesent v the

acid component of the glygcesides .
— A high iodine mumber indicates that the glycesides contains lavge Mumbew of double

bonds , while a [ow iodine Mmumbers implies the presence of few double bonds. The lodine
numbex of tripalmitin  with Mo double bends Wwould be ze¥o.

v A 7 4 £ 2

X ¢ ximental detevymmation oOor 10aine

| Hubl' S Trl ﬁmﬁ .

— A weight amount of the fat o¥ ol dissolved in ccly is allowed to weact with o
solution of lodine omd Wewcusic chlovide (Catalyst) in ethanol. The unveacked iodine
is titvated D@P.,jm¢ stando¥d sSodium thiosulphate soluthion.

- W 1}'S Me r..ji..,u »

— In this Wethod, the moleculax {odine has been veplaced am the Twove veactiveg [odine
yvaonochloside (IC1), the sest of the proceduzre wemainimg the Same.

Fat or Oil lodine Number
FATS :
Butter 30—40
Lard 46—-70
Tallow 30—48
EDIBLE OILS :
Soyabean oil 127138
Cottonseed oil 105—114 '
Sunflower oil 140156
NONEDIBLE OILS :
Linseed oil 170185

Tung oil 163—171




>
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Acid value anc <eichext - Meg|SS| value [ »

Acid value and Reichexst-Meissl value ave used Ffor the Djb_&w._.w of the Ffat ox ol

Acid value oy Alid NUMbDeEes .-

The acid value of o +at ov oil tells the amount of fsee .wDiu acid pvesent w it

The ocid value is defined as mnumbes of milligrams of potassium 5&&49«_&@ vequived to
peutrilise one gvom of fat.

Tt \s dekevmined by b:mmo_d..ﬁm a weight @cbjﬁnm of the fat W ethanol awd titrating
the solutXion P@ij.n standaxd alkali. ,

Toe acid Mumber of a fat con give the extent of wencidity In a stowed sample.

Reichext - Meiss| value px Relchest Emﬂi NUMNMoRs |+

The awmount of free water soluble , volatile hni.m acids (. Butysic -C4 to capeic- C o)
present n a Fat o¥ oil s expressed m texms of Reichewt - Meissl value.

It is defined as the mumber of wmillilitves of oM potassium S&&.«.ox._n_m Solutien wequived
to weutrilise 5 gwams of fat.

I+ is detewmined GM .?.moism Knowwn Em._msw of Pat with ethavwolic alkali and n:mw._:.sm

the Volatile acids. These owe titrated 9m83m¢ 0-1M potassium ramudx._mm g&nmwnrg-
Meiss|l value
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_d&ﬁum;ﬁfmg Ar unsaturated oils

-

= In Indio-  vonaspati'’ o<,<mmmm9_o_n ghee' was Piyst intvoduced after +he Livst world wax (1919)

and it has found iwmmense vo_ocf_bd._wu because it wesembles watuxal ghee n appeavance.
— Tt 1s ade .:.J&Cmr\inr:M _vx Tm_n_.qomm.SO..T,Oj of vegetable oils such as g¥oundnut oil, sesame
oll, cottonseed oil, Sojyabean oil and sunflowex oil.

- The sw__n_,mommsumas is cowyvied out m& passing rxﬁ.«ommﬁ gas .I.&ocmr the heated ol in the
presence of Wetallic mickel as catalyst-

— The wickel nog_&m¢ ~Yequived for the pyocess (s obtained wM 3?.3@ o. nickel salt (such as
YNickel fovmate o mickel carbonate) with unsatuwated il and then rmnmsm_ the mixture
anad @Dmm..s& fmn_admm: into ir. Thus +the salt is yeduced —

‘o .w._jm_m_ divided mickel dispevsed in the oIl and is ¥eady
for use.
— The fmm«oapgmoﬁ of an oil is DnﬁcD:M coxyied n o

::mudom@:nﬂoﬁ towes ' o ‘ convextex'. Tt is a tall na_._:mumnnrp
steel vessel with cone-shoped base, fHitted With o mdu«,_sm
device and olso rmbﬁsm and Ooo:ﬁm coils.

- The wWMixtuse of oil and mickel DDWD_N_&W is pumped inte
the converstex . Hewe Wt is eoddnzm mxed by m*_ﬁ._sm and
@ouw_.n:m by the flow of hydwogen entexing ot the base +rdo_..&r
O peyxformated pipe-
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— Steam is passed thwough the heating coils, while the ol wmix is continuously pumped to the
top of the convervter whewe it s sSpraged back down the tower.

exothesmic +the steam-heatn

'

| 15 stopped as the veachion mmwm Jong

since the <xeaction Is
wm_ unmm..sm noo__sm watex ¢Td.oc,mr

ond 4ne tempexotuve s Wwaintoined at about 2600°¢

the coils f necessaygy -
— The 73&025% of ol takes place wmost qmba.__m with o r.&r Doﬁ.nzm_mW c oncentsation and

the weaction js stopped oy lowering

low p¥essuse (30-35Ppsi).
— When v.oam_mﬁ...:m has token place +to Yequiwed degvee

the tempesatuze to about 70°c.
— The cotalyst s Liltewed Oond the product is rebleached and deodosised umder vacuum.

— The ‘Vvonaspoti SO pwepaved has melking point 31-37C  and has +the +textuve of ghee
which wouwld welt like mrnﬁ when placed on .ﬁu:@ﬂm.
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_r_,.\,.,t,.rn,.,_f(_, o4 {L..r:.r»r.,._vtf oO% QP..T._,C,H:G @_,‘._rr >
(

— Hydsogenation of on oil imvolves the satuvation of double bonds present in the acid components

of m_mnmu.ﬂmw. Thus the .noﬁm acids with both m.::m_m and two o¥ Mose double bonds arve
Satusated-

- The composition of +fatty acids ond iodine wvalue of vanaspati amd oviginal gvoundnut
oil is given below:-

Grsoundnut oil Vanaspati
Todine value 92 67-70
Total satuvated 207 257
Oleic (cis-nonene) 557. 357
Linoleic acd 25 7. SY.
trons- nonene Nil 357

_'DAmm amounts of saturvaked £ots In the diet may lead 1o increase n the level of
cholestesol iw the blood, while the Sﬂmr oil contept of the diet tends to diminish choleskevol
level in boold - As a Tvesult of these hsm._s&m . sunflowex ©11 amd other vo.&ijD;ncqnﬁmm
oils ase MNow .,5ndmpm§m.m USed as nOOK::m wedium in prefevence to solia fat .
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LD <=
\

lmOpﬂmo&mmomf«:oxvownﬁm._c.«smﬁ;wow _:wmfm«. ﬂni.& Dn..n_m 003¢Q._3._3m _N.«o_wnnﬁfoj
atoms.

— They axe mmﬁm,qp:m obtamed .um_ rmmdo.ammm of fats anad oils with sodium Idaﬂoxim. The
mixtuse of Sodium salts of rmmfm« hoinm acds so 1«oacnmm axe called sodiuymnm Soaps-

T S
TR

(H,-O0-C€—R CH,~OH R-C - ONa
_ MU_ \ |00 - ..U-Oohn _ ' ﬂ—w - %
CH—0—C-R + 3NaOH > CH—-O0OH + R-<-ONa
— 0 _ -
h.INIIOlm_I rR" ﬁIPlOI R- c-O Na

Fot \O._ Td_mﬂmnmd._mmv D.__N_no.qQ ™ xture oF sodium

no&gx&.or.mn ol Soaps

— Sodium cavboxylates ave common toilet soaps. Potassium nOdGoxa,Qﬁmw or Potassium
So0ps 0¥e obtained when the saponification of Lot or o1l is cawried with potassium
rammox.&m.

— Potassium soops ave softer than sodium SOaPpSs ave used for special purposes |ike n
3307..5@ mfoc.:aw cyeams O¥F |liquid Soaps hmfn_..gvoov.
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- The composition of Sodium o¥ potassium ﬁbq_quN_,Dwmm hosmf.r.cﬂsm soap depends on the
pevcentage of MDI.M_ acids bonded +to m,anmdo_ v the swiginal ?hm_mnbd‘_mmw-
s~ Vegetable oil no:g..v__sm unsatuvated .woi.,m acids ( oleic acid ana linoleic acdd)

Solid +at 005@»...5..5& T._mrmd ..ﬂnim acds ( palmtic acid ang steaxic acid)
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i —

— In India the man sousce of Soap s coconut oail.

~ Palm oi\, w,qofrsm:c.p. il and cottonseed oil ave also used. Afmam.mo,qm. » actual practice,
mixtuses of Solid fats and oils ase blended to produce o  soap yoisw propevties
best suited fox a pawsticular use.

— Soap Coan be mmade from fat blends n two LOC St~

) oapoMmcathon o) fats With alkall SOIUDONS (2) Diwect ne ukxilisation ot +4at & Qd
. . ss
m 90:_5& pvocess Qéw ﬂ,«onmmwv @) Tttmew proce
@) Cold p¥yocess () Twitchell process

() Modexn continous pr¥ocess

_..meu__r_..,,.__ __a.O,_ﬁ:l.m..u (hot pPY¥OLEsSs)
>~ - —

— The monufactuxe of soap by this 1«onmmwmo_amd process) is cawsied by the ho__oS._sm steps:-

(&) __n_.u_.,_ Ing >

— The mc.—vqs.,rnbmoj of fat ies dorne f,& To._:sm the fobt with sodium 5&&.«0&&& solution
( seda ,amv in o ,o&.@m 0&:5&«._00— steel vessel known as Soap pen or Kettle.

— The soop panis UsSually open at the . The lower paxt of the pan is furnnel shoped
and contain a System of steam™m Tm&ujm coils.
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— Molten fat and appyopvriate nwcbzk.}u of Soda lye awe wﬂ3c_whjﬂo£m_m Yun into the pan.
steam is then adwmitted +r)qoc.mr the steam wils 4o boil +the Yoixtuxe. @o._:sm 1S
continued Unless -the gxeasy matuxe of the mixture has almost o_qmb.v_vmor,qﬁ& amd
the fat is thus Saponmbied +o the extent of about 8o pevcent.

EAT + SODA LYE & 5 (aLYCEROL + SOAP

(b Salting out:-

— This process involves sepavation ofF soap and glycesol and called as salking
out.

— TIn this pvocess colid salt oy bwine is added +v wwixture ol soap _&_dn.m.ad. ona
excess Iye | Wwhich is +then boiled and allowed +o settle. The soap is thwwn out
of solubion as curvdy wnass which vm:am. of lowex n_mjmi..m P m_dmmdo_\_ou..d:m
wixtuxe PRloats 1o the suvface. The aqueous _de..q which also contains spent
,mm hc;anmdc_ naSWD...:..sm [iquiod thatis Fowmed aftexr mo.bod..rnﬁkwqj of fat o &)
sa\t and dixt is drvawn off from the bottom oF +he pan and pumped to the m_dnmﬁo_

/

Yecovery plant.

— Twe scap left In pan is dissolved W wates ona aftex boiling fox a shost 4ime is salted
out , the lye being wemoved aftew Wmi.:jm.

— The washing opevation is 7¥epeated W eWove glycewol and impuvities.
— The soop is agaan boiled with HAesh soda _dm to complete the mniuo.S..TnQToS.

— After settling oub as befoye, the spent |ye s wun off anad Feused.
- Psor:m the wooL_u is boiled with waotex and left to settle in the pawn for 2 -0 days.-
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— The FPu_m.q ,Damd of soap obtamed Hrom step (b) s called ‘neat soap’ which is in the
_..@C-..nw state.

- This liquid soap is mixed with m_unmdo_. colour  pexfumes, mmgwﬁ._n,mm etc. Hill it becomes
a _Joﬁ/omm.:moﬁm ™Mass - |

— This soap is then pouved inte ynowlds o frames , and aftex solidification cubt inte
small bavs rpw,::m steel wive cuttexs.

— Fox MokKing toilet soops . meat soop is Made into thin Shreds d zied by hot aix
and mMired with pesfumes | colour etc 0 +hin M50<._smm. These ave -+hen Stamped mto
cokes .
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The ﬂi%ﬁpﬂ.nm:dm of soft coconut 0il oy soft potassium Soaps cannot be cowvyied out _om
the boiling psocess. This is because of their greatey solubility in watey Which psevents thewm
fxom being salt ocut. Tn this case. the 'Cold pyocess’ is used. STEAM BRINE
— Tne Lot ox oil is moixed with +the Yequired amount of soda h

lye W a stearmn heated vessel called cxutchex.

— The wD.ﬁoj._._w..thoﬁ is allowed to take place \n cold .The process
is continued ktill the scop , begins to set.

— The Ua product m.mnmdo_ is ot secovewed and vemains in the
soap. | |

— The cold psocess is also emploged in India to prepase washing
Socap on a swell scale tow Tonmmsa.& use.

N/

Modeyn CONTYNUOUS pyocesSs.-»

STEAM HEATED CRUTCHER
In this process mpﬁaj%..noicj can be cavwried out W absut 15 yninutes

as Compaved to
houvs vequived for the open-pan method. This is achieved by veacting the fat/alKeli mixtue
at lhigh tempevatuve and pressuse im closed Vvessel.

After noo,._saﬁ the soop is wWwashed and salted ouk . Sepavation of soap and Spept ,a.n
_nan..dm cawvied out _u& nmﬂﬂd‘._.wcmn.ioj.

— After HRilting and centvifugation , the wolten soap

15 ﬁn.iuﬁ:m. dyied and Ccooled Gm n.wn..a.a?m.
om the +top of o vacuum.
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— Aftew this | peyfume 15 added in Soap awnd converted Inte tablets Cm\.jm +ablet cutey.

MODERN CONTINUOUS PROCESS
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U
¥

JTINhETY PvOoLe=
. +:..m* pvocess the hydwolysis of fat is cawsied out (oith wate¥ undex pressuve and at elevated
tempevatuse in the presence of lime o¥ =zinc oxide as nnwn:dm»..
— Hot wotex is fed into the hydwolyses meaw the top e -
ond %at meaw the Yvottom . The san_d.o.mmﬂn is J.,nm...m Ej -
ond complete . The .ﬂB.I..m acids +thus udom:nnm Fise N
+o the suvface ond ove dyvawn out at the top, o e
while m_Gﬁmd‘O_ is vemoved in watey —NDC._SM at the HYOROLYSER . s
bottem . The «Dim acids owe then purmped to amothex -

A FATT Y AC1DS
vessel , called meutwilises . Heve t:nm arve Neutwlised J.\
0 GLYCERW mlu

Wwith sodium hydyoxide , oF the cheapes sodium
— [witchell pBoCcess : » RECOVERY Pt

hOdUoib¢m+0ho§w§.
{H5+5.mvdonmmm‘.nsm fcn_.qo.mw.,m O_ﬁ.ﬁow.,wloadm Cm._u«mr 0. Bg_awm Oosm..mw..sm Omo_:c&mrpm_oe
and avomaktic sulphonic acid. Al the detoils aze e some as fox LHmdy process.

— The n_.nm..sm and b.:mms..sm of soops £ox¥x Tttnew process ond Twitchel process e same
as YNneodern Continuous process.
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| X¥ACTLE >
= Qetesgents ove also coalled mas&m¢m.
“ amwm*mm\jwm ase eithey Sodium salts of o_xa_ fmm«omms sulphates o¥ sodium salts ofF _o:&-nfp‘_:

o..xm_ benzene WEvroﬁ..n. ac\as.

Q o
- I A _m_ !lm _,.H—o
R-¢—ONa R-0-%£—0ONa R ¢
5 o o
a sodium ncavod_amm. o sodium P:m__ sulphate o sodium aKylbenzene sulphonate
SOAP DETERGENT DETERGENT

R= a chan of |2 +to |8 cavbon atoms.

r

Example CcQ,
@) Sodium _.Dc«m. Sulphonate CHz—(CH,), 5 CH- 0~ SO Ne o
N - ¢
CH3 CH, CH, CH, CH, CH, O—S - 0ONa
(|l
T e P ™ e W s T

—

e —

oil soluble paxt watex¥ soluble paxt

& sodium-n dodecglbenzene sulphonate  p- CHy (CH,), = CeHe mmumﬂ

CH,

2 ﬁIP
NewZ Nen? Newy

CH,

CH H

3 CH, CH, C
NewZ NewZ New/

S ——

-

—— ———

wate¥ soluble paxt

oil soluble paxt
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r ,.,.l...a.,..,‘a_.ﬂ,.._rvr..l._Pﬁ.(_ _n.(luﬁ:nr. *,r.u r.\,_(-_\. v
1 Q — (
— Synthetic detesgents ave supesios to soaps because of +theix mo_c&._.}m in wates . Ca,

Mg and othex 'metal ions present in haxd Wwater foxm insoluble ﬁDd_oox&_n*m ( scum)

with osdinasy soap, decveasing the eficiency of soops. On other hand, detevgents form
calcium and agnesium Salts which ase soluble n watex.

o
—M;lOl—m._vllm_,H.nv - ﬁ,hv.?n. — No EQfmﬂl._jm.o_rrzm ....vdnvlCﬂ¢ nﬁo.a.ﬁjml
)
(a]
Sed- D__zn_.._. m:._vfojbwm
(Detexgent) +
&=
™ ¥ _______9 dic-0), Ca™ 4+ 2No
R- 6 oNa + Ca C mv B

— Thus detesgents avwe effective O_mbw.;m Pmmsﬁw even in hard water.

VIQYIULY :_,F\.,._rwmhw J|v|_,. PV(.T.[%Q,I.P,.. 3
(1] Sodium glikyl ”.L|rr::3£nh:b >
J
— These ase pyoduced Commexcially fyom aliphatic _ojm-nsp._s alcohols mn,_o.m_t available fon
the Taadommjo,mmmm of appxopriate +ats ox oils: The alcohol is st =R
acid- The vesulting alkyl hydvogen sulphate When meutralised gives the sodium soit.




Online

Synthesis of sodium laugyl sulphate

O

I\
mxmqhnzpu_mnx.ﬁo: + Io1w|OI S— nxuihmxbaunxﬂo

o
(!

- 5=0M 4 1,0

(l
_.Qc.&_ alcohol 0 o)
( obtained fxom hydwogenolysis mc_n:c.d,_n Loweyl hydvogen sulphate
of coconut o¥ palm oil) acid
o

o
\ M. oNo + H
nxu-ﬁm:t_o.n:ptOImlnuI + NoOhm —F—— mxu-ﬁnxba CH= 0= 20
()

!
D 0

, detervgent
ro:d&_ fmm«o&_mj mF_1rb+nm. Sodium _bc&_ sulphate Ao. etevye )

~OTULYy ) HOENZE€ N LIPNOoY Ates () ....ﬁ. - et ¥ ent ?
C | . \ n\w

— These ave wonufactuved cm. o Friedel Cawft's oaxa_oi.aj of benzene with _ojm-nvﬁ.,; o\kenes

(Cio-Cu) . The J.mmc:.ﬂjm P:&.&msﬂmﬁﬂ then suphonated +to give D._Aa_¢m3~mjnm9_._ufoﬁ,.n acd
which is convexsted to ts sodium Salt.
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T s Q s Q
il NaOH N -
AlCly  R-CH i ; R-CH Senil. e Pt s—ONa
R-CH=CH, + — I I
0 0
Zxa_cmﬁmsmmc._vro?h Sodium alkylbenzenesu|phonate
acid (A mmmmam@:&

Example. > Synthesis of sodium va&&mn&_vmﬁwmsm sulphonate

\

CH CH
3 Q 3 0
\ i NaOH W -

CH,
\ \
A\C\y C AnrwlﬁI HS%4  CH ﬁhI = CH s—0H —> (CH ﬁnx - CH s—-0ONaG
oo+ () 23 WY B, el fou ey

\) 0
i - dodecene

J@_r s ot daete ¥ge NS+

il s e classitied nto twee types on the basis of ionic chavge present
at the soluble end of +theix chain.

1) Anionic gaete¥gents.=

s
— These bear on amion at the soluble end of the chain.

]
N ..a
DI@I hnf-h v.:l.OI S —ONa OIW.I ﬁﬁ—-—kv—-l@[

\
o
Sodium ro.c&_ sulphate Sodium _uuslo_on_mnaﬁrmswnﬂmmﬁ_ufoso*n

=0

| nw.ZAo

o=V
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— These bear a cobiovy at the soluble end of the chain.

CHj

P -
CH,— (CHa) = CH— N*— CHy €l
CHa

5-:95&@& |- migm.,.sm_ﬁ ammonmum chloside

— These ase alse called Invert &m+@.@m$¢w and have a mjzujm ﬁwm«:_..n._mn_ action.

INONIONIC getexqaents
—t

— This type of detevgents posses elfective hydwogen gs%sm gyoups ot one end of the
alkyl chain. Due & hydvo gen bonding, these detergents show woter sSolubility.

— These include wnonoesters of vo_arm.ud.._n alcohole o ﬂo.dmgnﬂn dexvived Pfrem
ethylene oxide.

. CHOH
I .
cHy~ (CH) ~ €= O CHy— C —CH,0H S e e
- nxwo:»...f N=8I2 R = 1ltol?
vmjdo.m.uag,:w&_ Steava Polyethey

— A.fmm ave vou.InC_Qim useful fox Qmmsrﬁur._sm.
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ana aete W&ﬁ nts .=

VityresenNnceE

e tween SOAPp

SOAP

Scops o¥e Sodium o¥ potassium salts of
highex ﬁo*& acids.

Socaps ove [pPyepared from <mmm¢9.o_m oils
ond animal fats.

Socaps have d\p—b.r_(m_,m wealk h_mDSm.:,M action.

Soaps +fowm 0Cdmu white precipitate of
Calcium and gomﬁmm.,cg salts with

hasd wates and hernce, are mot Uused In
hovd wates.

Soaps cannot be used in addic wedium
as mrmm arve decomposed into nOdUOxa:n
ocids In acidic medium.

Soaps 4o not cause watew pollution.

Scops ase biodegwodable

Soops take time Yo dissolve In water.

w

DETERGENTS

en*ﬂn&mmvwm ase sodium salts of alikyl
hydvogen sulphates ox sodium salts of
ol _Aa_ benzene sulphonic acids.

Bmvmdmm5¢m ove obtained fcom the petroleum
7&&4000&00«5.

. 9m+m«mmswm have mw«qsm n_mnﬁm.,jam action.

9&¢m«mm5¢m Powrmm soluble calciuvnm and
§Qu5pm._c<5 salts Wity havd watewr and

hence n_,mkma.&mjw.m con be used even
haovd Wwates.

; ._.Tma can be used In acidic medium as

+5ma axe the salts of m.ﬂ,ojm acids arna
ave mot decomppsed in acidic Wwedium.

Qm*..nd@@sﬁm cause Wwatex pollution.
em*mdmnjﬁm arxe 505-0..0&&@.«0.&96_9.
I:Jm.a dissolve .ﬁﬂmgu‘ n Wwater.



> (Cleansimg Qct

-d

= The cleansing action of soop depends on the fact +that o soap wmolecule is made of

two pavts-

\

BY)

oF

p.;.LC,.__

S
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iy A _o:m non- polax ru&«ono«gj chain which is oIl soluble.
) The salt like polay head which is wates soluble.

Exomple:- sodium steavate, CpH, ,cooNa (o soap) can be ~epresented as—

ﬁIU CH,

Nl Nawd Nad N/ Qe

CH,

CH,

— When soop solution is pouved onto a solid n_o¢:sm 0¥ a gveasy dish,
the Ian_donoioos tail of soap Tnolecules dissolves in the oily or gveasy
_nam.n. The grveasy _oam.q with soap tauls _Zﬁwumn_ into 1t is then o:m_on.m& <
_oa the nechanical action of .«C_u_.o..jm .ﬁc&:jm oY _uo..:sm. once |oosened
the grseasy _Dam« bryealks into i:m &_o.uc_mu cd SOoap Molecules With
heads being attyacted to polar wotew ywolecules. such tiny dvoplets
of oil conryy 5an¢<m chaxge due ‘o nbdroXM_Dwm ions. These wﬂmuud\o___

| In ater type emulsion which con be easily

__gﬂr—d)rn..mw ﬂc.x.-.: o\
by stveam of waoter.

woashed OEQm

Chy

CH,

CH,

nrp\ /nr

CH,

%

FR

el N\

CH,

- X
A_UIOZO
I

e

Non-polar Tmo_ﬂono.qgs faul
(0l soluble pawt)

o
/.|I||l/\.||l.||\

Polay head
( water soluble part)

WOUS 1
S Tow 5/

+ Py
No Gt . — .m:u
:\ﬁﬂ‘&/,ﬂ}hn

“.\ \f_ OIL SOLUNE
bl S 7 .
~

ﬂ'ﬂ &

Y 4
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