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FATLlQ.UOHIN(; J'I{<H'FHTIES ()I' ('LHT:\IN >J():'\-FfIlBf,I': Oil,S 

E. C' MATlI"W, K . .I. KI.I)I:\\'I\ & M. S:\NI'AI'I'A 

Cell/ral Len/lier Res('arch IIISlilllll', Muc/w.l'. 

Fatliquoring properties of sulphated maroti 'oil (Hydr(lcarplls species) 

ami illipc oil (MO\dhlle_l~.I;tlir"li;t/lollJ.~irilli;l) were studied. 

LC1.llhcr ratliqll(lrt~d willt slllphalnllllHoli iii! h;l'; hard feci; sulphatcd 
products or blends of Ihi:, oil with pnngalll oil h;l~ S(\fl well IlIhricaled kel. 
IIlipc oil alone prudllcc\:t siliphalcd 1':IIIi«II'" wltich i:; "',01'1 ~;'\;IP" like ill 
nalure at room teillperaturc. bul the pro<.\IIC.l cillulsilic s lI'ilhhut water alld 
lubricates leather well; fl\tliquorcd leather has silloolh wax-like surface feel. . 
The c6ns,istency of the fatliq'uor can be t:hallgcd into liquid or thick t:rC;\111 by 
preparing. sulphated product of the blcnds()f illipc oil and pungam or castor 
oil-o'r by sulphating transcstcrilicd product of illire oil and a polyol ; these 

prol.lucts falliC]llOr leather \1'(."11. 

I Mnill applicaliolls of' oil III k;tlilcr 
. ilt"lllslry arc (,,) oiling/slufrillg or 1c;lll1<:rs, 

(1,1) f'alliquol:illg of millenll 1;1I111CIl 1c;llllcr~, 
w;ith emulsifiable products or oils (lild rals 
a(ld (c) oil tanning. Sulpilal('d producls of . 
'c;',stIJr, fish, ncatsf'o()1 and whale oil alit! 
slilpililed producls of fish alld whale oil arc 
tlic mosl cOl11monly used falliquors. ' Sul-. 

I pilalcd products or blends o/' C()COalllll oil 
;t I; dell s lor 0 i I <I r e "I SOli S l' d (I ~ fa I I i q II n r fo r 
",Ililc Icalhe!'.' India is rich in caslor :1I1U 

sal-dille lish oil bul deficient in Ill":tl-.rool oil 
; 11l~ d has Il 0 w h;i Ie () i I. E v (' II 1 il e f i '; i1 ni I 

. III ;lIkcteti l'(lItIHiIlS I~()od "IlIuillll III I rec 
I ~. 

rally acid (F.F.A. 50) and hellce.: 
I -

slIililblc for making the sulrilated 
· .. 1 . 

IS Ilot 

prodllct 

'P;ll'l'I read al the PTA I (Oil T~chll()logislS I\~,I)­
cia! iUII or Illdia) symposiul11 011 .. Problems and 

1 "1 " I'r'lsl'cclS III 01 S allu f."ts. surracc coatillgs and 
hlcill'ltlng earlh and acllve Carhl)nS" held at the 
1{1:~i()lI;d Hc~,l'arcll Laboralory, Ilydnahad (Illdia I 
..ill r:i II)~ I'c h III:trV 'J . . - 10. I Inti. I . . . 

I.dTIIII{ SCI':NCI', V()\.. 21, l'n·l. 

~I~ \111: 'I"re': ralty ;Icid In I'alliquor C:Il.lSl''' 

S P iI" i 11 i:! (" Ie a I I II: r~,. -1\ I P r C ~ C Ill, S I rI ph a It: d 
prlt(.Il1cl~; or varilHl'i edible oil~ like sesame 
oil nrc used 10 supplement the ralliquoring 
rl quircl11clll 01' \c,tli1er industry. lIence 
stdphal':d pruducls 0(" nOll-edible oil VIZ., 

(i) rnaroti oil and (ii) illipc oil and their 
bl~nd~ with cnslor (lndior' plillgam were 
pr\ pared and lIsed in falliquoring orlen-
1 hers. The behaviour of' oi Is during sulpha-' 

li.'1l was also recorded. 

PiTp:lr:11 inn or Strlpilillcd prolillclS or oils or' 

(li I products 

Sulphation o/' oil IS a well known method 
(>/ prq)~\rillg cllluisili;lblc protlllct of' (Iii: Ihe 
lIil while heing agilated was trealed \'lith 

"tllphuric acid alld the temperature uf tlie 
llil wa" maintained at 30-35°C. Sulphuric 
;Icid I iltl" ~i(ldcd is 25·J()'},', n/' the we ight of 
Ilil' nil Till' oil Ihlls sulpi1:rled was ~:rill'd 

2,1 I 
. j 

"~ 

,:" 
r',;· 

; 



·.,.. • 

.. ,:.'~,~, '.: 

~. 

" '-- .. ,-"-., ~;~:~~:.I' 
-.: '.: -', .:', .{" . 

\ lUi \\' i I II h rill C' a 11 d I hell n eli I r a I i ~ l'" 1 0 P I I 
7· '7 ). (I/: Jl1:rruli oil ;Ind J part of' pungam oil il11'­

p;.lrts smooth ilnd well flll~ricated feci to the 
kathcr: Ihe leather, however, was not full. 
Preliminary investigations indicated that, 
the abililY of (' .. tliquor of nuiroti. oil or or 
ils blends nol 10 make Icalher so'rt could be 
IiIliliscu ill ('alliqlloring or fuotball leather as 

litis leather should .be firm lind non­
slretehy, 

r II IIiqll(lring {(',I'{ 

Shaved chrome leather piel'c~ were 1':11·. 
litjllll/"('d with 4 'X, (on shaved \V~ighl) (II' Ihe 
producl ancr neutralising the il'alher 10 pll 
5.5 i n :1 Wa l'k e r d r U 111; d 1I r a I ion 0 I' 1 he fa 1-

liqlloring was 45 minutes and Ihe I\oal lIsec.! 
Wil~ IO(l:t. The f'alliquor was IIxed to Ihe 
leal her with :u:ctic <lcid if the exhall~li\ln til' 
the rat liquor was 110t cOlilpicte. Leather 
pieces were pi.lcd overnight. Next day, Ihe 
leal hers were ~Iickered, dri:d, S:IIllIllCd, 

st:lkcd and hurred. The ratliquorcd ell:lra\.' 
tl'l"i~tie~ or leathers were asscs ... ed. 

Sulphated illipc oilhlld "so'rL,soiIP" like 
l:OIl,islcncy, II' the oil was blended with 
ci"lur and or plIilgam oil before siliphalioll 
Ihe ensuillg product was thick paste or 
liquid dependillg nn tht! content or the 
c:lstor and/or pUllgam c.g., s<}lphatcd 
producl or I part of illipc oil, 'kth part of 
Clslor and lith pari of' pungam wa, a thick 

He ... IIJls :Jud discussion 

II i ... "'CCII frolll T:it)lcJ Ihal tile 1I\111iI.1 

rail' Ilt" adt.lition or sulphuric :l':id pr;lclis d 
ill slIlphatilln or castor oil or pUl1g::lll ,.;il 
callnol he adopted in sulplJ:ltill1l ul' ll1ar(~ii 
,:il; Ihe rute of adt.litiun.of sulphuric acid 
has to he drastically rnluced sinl'l~ I1wl'oli 
oil produced a resin-like subslanl"l' un :Hldi 
I ion of sulphuric ~Icid at I he 11111'111;11 r;llc, 
Furlhcr the oil ancr sulphuric acid Ire:ll .. 
IIlelll had to he aged for at least Ihree 1IIIlIrs 
lIel'ort' salling out so that th,' f"/.'sin(llis 
1II:IIIcr still present i in the producl hCCillll': 
dispersihle 011 ncutralising the \allcd IIlIl 
product. The formatioll or resin like ;o.lIhs 
lallce was an impediment 10 sulphaliull 
sillce stirring for lInif'.HIll mixing or oil wilh 
the acid drOI)'ped was dillkllil. Thi:-- could 
he avoided by hlending mawli oil wilh 
III hn oils likc' pungam oil. 

I.calher ratliquored with sulphalcd 11Iar(lll 
oilililli hard kcl and wa ... ~(}ItIl'What C(I:II",C. 

Thc hard feci and coarse characteristics uribe 
graill wcre dec~eased by lIsing the sulphated 
produclor hlends or maroti oil wilh plIlll!am 
nil : ~lIlphat(d . product or:1 blend (If' I p:rrl 

; -

., 

I iqllid. 

I.c;lllln ";rlliqllllrcd with sulphatnl illip..: 
oil was very smuuth anti had soft w.:11 lubri.­
cCited feel. Tile ratli4L1oring characteristics 
01' sulpll"t.:d hknds of illip.! ,Ind castor or 
plll1galll lVere ~)hviollsly influl'nc;:d by Ule 
(,:(ll1tenl or Ihese oils c.g" if {'astor oil 
C1l11\elll ill Ihe hlend or oil ~ulphilled W:lo.; 
S()"". I he 1'(11/ iqllor('d leilllH'r had wl'll IlIhri .. : 
c:.llcd dry rl:cl; dry fl'c1 W;IS dul' tn IIp­
cOllknt III' Sldpll:lll'd l':[stor oil in the (llend 

M:I"oli oil ("llntilillS IlInn' th:1II 711'.';',0" 

cyclic unsillilrillni rally acids' viz. hydrll. 
carpie, cilavlll1()(lgric anti gorlic; gorlic filily 
acid, however, also has ullsaturation in.the 
aliphatic side chain, ·-but the gorlic acid 
content is less Ihan 20'}.'.. Thc pentane rinp 
(II' Ihese fatly ileids may not allow Ilw 
i":llliqllor to pCl1l'1ralc Icallli:r well. I IIi:; 
mighl be Ihe rc:tS()1l for "anf nature o/' 

k:llil(:l' i"alliqllored wilh ... ulphalcd III <I 1'0 I i 
11il ;rI()I1~:; CtHlr"'l~IH:~S I,.f icalhL'l''' /'alliqnnrcd 
lI'il" '.ulpllall'd llIillllli oil ii/Olll' Illay al~!I bl' 
due 10 Ihis. 

f)oubk bond or the rClltOIIl~ IS k ... s 
\lIsL'cplihk·tn :lltad byslIlrhllric :lcid :IS 

.~ .. 
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_ Oil/oil;' 

1. "Llfoti oil 

\hroti oil 1 parts 
+ puogaJn oil 1 

p~l rt 

-' . \,l3roti oil I part 

+ pungamoil I 

part 

\lIip.: oil 

Ulipe oil I p:\,; 
castor oil I part 

h. IHipe oil I part 
castor oil -~ to \ 

part-!- pungam oil 
~ to ~ part 

1I1ipe oil I part 
castor oil ~th part:' 
+ punganl oil ttll 
part 

--------_._- . .~ 
~\' .. ~ 

:. 

TABLE I 

RESULTS FOR FATUQL'ORED CHARACTERISTlCS OF LEATHER 

,-
'Behaviour of oil duri!l~ .w(p/wliol1 

Oil gets resinified dtJririg'lhe ~ljd\tion of sulphuric 
acid for sulphation:' w .:!ecr.:~-;c Ihi.,;. acid has 
to be added at a rale "i,;..:n IS \ery slow ~l~ 
cQmpared 10 that iO):l",·e,,i i1', sulphation of 
l .. d.stor or pungam: f\.\r,·~'" ,'ne product aft.:r 
addition of the a..:id h~\; :-~I c.-: i;:ecl tJt:iore sal­
t~ng out so that the r<:,", is dispersible on 

neutralisation, 

The resinific3lion is k" 'C',,~,;',;:i ';lliphllric acid 
has to be added ,'cry ,llV,'::, C:l;·ring sulphation, 
the product has to [II? ;':0;::-: :-o::ore salting out 

as in I, 

Though res,inification is le~s, sulphuric acid has 
to be adJed slowly ;l,; i C1 prc\'iolls case; the 
product has to be agl?c! :-e:'ore ;,llling out as in 

I and 2, 

:--;c~ difficulty durin;; suirh'.i:>~ ~\..:!d addition 

-, 
-,---'p ----.--,-.... --.-.-.... ~.----. ------.. _-_. 

Nature of 
prodllef 

Past.: like 

P~h,C like 

Liquid 

. Soft SL"lP' likt! 

C'~J.my rt:ddish 
hqUlli' 

R~Jdis'n \"-;:\tl1\\ 

i 1 q~; I\'~ 

T.~·,·..:~ ..... ~;'.:i~~ 

.--.. --.-...• --_ .. -- -- _. "- - . - ----_. 

~ 

Characteristics of 
!atliqllored learhl.'T 

Hard :lnd grain is somewh;\1 
cours.: 

,:.'. 

Less n.:;.d and gr3in is k~' 

coar~c 

Soft and smooth and does no! 
have round feel 

Soft. full. well lubricated with 
good surL!cc smoothness 

Soft, i\.!il. w.:ll lubricated, 
slTIoc:th with a little dry teel 

Soft. f'J'!. well lubricated 

Soft. ,'c:l!, ..... .:11 lubricated with 

;:000 ,;urb..:e smoothness a~ 
In (.p 

1 
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cOlllpar.~.~J 10 IhedcHlhlc oond i)I" aliphalic 
chain or ralty acid. Hence sulphalioll at 
dOllnle bond site of pe/l'tollc_-'lHty nol. be 
quick resulting il~ the necessily or ag~illg 
Ihe pl'oeluel for' better sulp'hation and 
dispersibility of the final prot/uct. In the 
L'(lSC l)r gorlic acid sulphatioll will also lake 
place at the c/oubl.e bond or str,aight chain; 
the gorlic 'acid content .being less, the 
inl1ucnce or s~Jlphal;on at Ihi~cl()ublc bond 
IIny nol he preuominant. 

,', ., \~\ 

ratlit/UMed Wilhe.ulpll:I~I'~1 il/ip.: oil (\1' hklld 
containing prcdolllin;lIftly"illipc oil. 

The solid S(J/'t s(;ap-likc c\JJl~i~lt:llL') Itl 
sulphated iflipc oil <.;,;1) also be :tltcrcd hv 
lranseslcrifying Ihe iI/ire oil by sllit:thl~' 
polyol" c. g, polyglycol JOO - 1000 and IhclI 
preparing the sulphated producl. Tlte 
transesterificu product being itself hvdro­
philie remains liquid on slIlphal;on b~callse 
or possible slIlpitatioll al hydroxyl sites or 
csler al1d becilus:: or hydrophilic nature Ill' 
ilOIHulphaled esler or the oil whiclt might 
ht: prl!';CIlI ill Ihe (ll'uc/tlCI, TI1(~ PI'(I./;I<.:I 
hc~idcs lubricating leather will also ill1parl 
Silloolhwax-like sur~f'ace f'eel to tile I,:ttll!.:!' 
for Ihe reasons discussed. 

It is concluded Ihat sulphated fatiiquor 
or maroti oil along wilh other oil may be 

used in falliquoring of le:llhers like foolball 
lealher \vhiclt requires leather to be firm 
:lIld nun-slrelchy, Sulphalcdillip:! oil or 
its hlend with oils like rlJl1gal1l and castor 
lu lIle extent of' 10 .. 20';(, or its lrallscstel'ifil:d 
producl arc good ralli'fUOf for (.:11 rome 
1;lnned Icather, especially whcn smoolh 
wax-like surface charactcr is desirea-, 
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Unlike oi"- like pungam 01' IH'atsroot 
w Ii i ell ( 'I I n Ii I i II III OJ' c t Ii; III 7 (j',~, (/ I' 1111',; 111I r a led 
;1L'it/ or castor nil which conl<1ins lIlore thall 
X(')','" or hydroxylated unsaturated rally ;Icid 
viz" fccinoleic acid; illipe oil cont;lins 
less than (10'/\; unsaturated fally aeids; the 
higher perccntage 01" saturated fatty acids 
;I~ l"llll1pared to !}lat in thc other oils re­
sulted in "sort soap" like consistency or 
slIlphated product. In the fallique)r or 
hie n d S 0 rill i p e 11 n d ca s tor a IHI / 0 r pUll g a III 
the cont.enl or ul1saturated ratty acid is 
ohviously Itigh; lite greall'r pefcCIII;lge or 
ull ... aturation - is. the re:tson for tlie liquid 
nalure or sulphated product or blended oils. 
A\ only unsaturated r:ttly acid chain or the 
oil molecule gets sulphated al double bond 
sill' and gets bound to the chrome 0(' Icather 
:It tllt'slIlphalL'd poinl,' it rCSlIlIs ill orien-
1:ltion of Ihe sulphuted 011 molecules such 
l!tat saluratcd rally flcids o/, Illc oillllO/ecltles 
;Irt' 1I1(1\lly oricnl.ed aW:IY I'rolll t:ilrollliUl11 
I I r l' II I ( 11111.' I ; I Illll' " k:t I Ii l'I' , Til i " !,~ (I () d 
Ol'le'liI:lt illll 01' ~;tlur;lted I'd II V :Icit/s (d' lite 
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S 1 tI pit: 1 led (1 i I I II b r i L'; I nt is I It e rca ,\ llil 1'0 r 
S1l1;Hllh \V,lx-like \llr/';l(.' c:l:tr;Icl:,'r II/' leallll'l's 
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