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Even though fish oil is the well-known oil tanning agent, other ‘unsatura-

ted oils tike rubber seed oil,
indicates that the presence of m

mustard oil can be used in oil tanning; this
wlticthenoid Tatty acid as faity acid consti-

tuent of vil molecule is pot a prerequisite for oil tanning.

Oil tanning is onc of the oldest mades of

converting hides and skins into leather and
this is the only tannage wherein the oil
incorporated not only tans the skins but
also  lubricates it. Universally  known
chamois generally mcans fish oil-tanned
light and loosc-textured skins having the
grain removed, the name chamaois ,lanndgc
however  being derived  from primitive
tannage of soft skins of goat like antelope
C Rupicapra tragus,  Oil  tanning  was also
i done with vegetable o1l since two or three
. centurics rape seed oil-tanned leather called
Japanese white leather was produced by
 Japan'; these leathers are not called as
cchamois.  This clearly indicates that the
Stanning ability of oils s not confined to
“the oils  of marine  origin-cod,  sardine,
herving or whate oil. Though fish oil (e g
sardine oil) and rape sceed oil dre semi
.Ldr_yil)g oils, their fatty acid constituents are
‘ot similar: fish oils contain mono--, di-and
'ipoly--flhenoid unsaturated fatty acids while
‘rape sced oil contains mainly mono- and di-
ethenoid unsaturated fatty acids and a very
hiinor amount® of tricthenoid fatty acids?
(Table 1). This itself indicated that the

presence of unsaturated fatty acid consti-
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tuents having more than two double bonds
miay not be a prerequisite for tanning potency
of a given oil; presence of more than two
double bonds in fatty acid chains however
might contribute to certain products as a
result of oxidative changes of oil incorporated
into the skins and hence responsible for
better physical characteristics of fish oil-
tanned lcathers. The mechanism of tanning
by marine oils was well studied and well
Jocumented:* The presenL study is 10
assess the ability of certain vegetable oils
and to assess the role of multi-cthenoid
fatty acids of oil molecule in tanning for
which purpose oils of seeds of lin, rubber,
mustard, tobacco, sunflower and scsame
were chosen to tan skins. Skins werc also
(reated with (a) butyl ester of oleic acid and
(b) linolcic acid and the ability of these
products Lo tan skins was assessed.

Now-a-days lish oil tannage is mostly

carricd out as fish oil-formaldehyde combi-

nation tannage as the tanning with oil alonc
requires too much meticulous ‘care in
controlling the temperature while stoking
and oxidation of fish oil. Hence the
possibility of using that vegetable oills
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TODINE VALUEY UNSATURATED FATTY ACIDS

TABLE 1

.

OF OILS (PERCENT WEIGHT?)

Olelc or :

Linolenic or

Catl ; s frie o Multicthe- Total un-
il todine value ‘}'/'[,,r “io Linoleic olther [ Crs Ca0 Lrucie  noid acidy saturated
instoene, cthenaid nmonaene Crp-Coy fatty acid
weidy Jatty acids 0704 SATLTactds
Cod 140170
Sardine 170-193 i3 . 24 45 82
Linsced 170.204 i3 A S6 84
Rubber 5. .
seed 140 17 36 2 77
Mustard -
sced 106-113 31 {7 i 42 ) 93
Tobacco N :
seed 45 lo 72 { 83
Sunflower < ’ )
seed 125-136 23 , Sq 77
Sesame 103.116 43 | 86
which proved to possess tan'ning potency The skins  thus treated werc dricd

in the above experiment was investigaged.

As the purpose of the present study is not
to substitute fish oil in making chamois but
to make oil~tanned leathers which may find
use for clothing or gloving ledther and also
to know the eflect of the naluqﬁé,-'.,of unsatu-
rated fatty acid present in -oil tanning,
skins with grain-on were chosen as the
substrate for the study, SR
Exferimental A -

Delimed pelts (6 nos.) with grain-on were
treated with 25y solution of an . oil in
isopropanol. The application. ol il in
isopropunol facilitates quicker penetration
and uniform distribution of  oil  within
the pelt because it reduces viscosity' of the
oil to be incorporated and also causes the
dehydration of the pelt;its ability to be the
common solvent for oil and waler is another
factor in favour of the penetration of oil.
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in hot chamber at 40°C for a day and again
treated with oilin isopropanol.  The process
of treating and drying  overnight  was

continucd till the oil incorporated was 30%
“ol the pelt

weight. After completion of
this mode of stulling, the skins were air-

‘dried in hot chamber (40°C) for IC days ;

the skins were intermittently staked with
Fand staking machine for a good opening
up of the structure ol skins and- for good
cxposure of leather surface to hot air,

The skins are’ finally .degreased with 3.5
of soda ash and 14 of 4 nonionic welting
agent (Noigen LT 180, Dai-ichi Karkaria~
India).  For degreasing, the skins . were
treated first  with the solution of half
of the specified quantity of detergent in a
drum - float-600% of pelt weight, tempera-

ture 40-45°C and time 1 hour, The"drum_-wiis;_

drained, filled with fresh water (600% float)

to which half of the specified quantity of

soda ash was added, run for | hour and -
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Tl Process of wishing with soda
ash solution was repeated onee again using
the 'remaining quantity of soda ash. The
¢kins were then given a final wash using the

Femaining detergent and then dried ; the

plocedure of finul washing 15 the same as

that adopted in the (irst detergent wash.

are stuked and pufled

[
The dricd skins
prit and then

lirs{ with emery papey ol 80
with 320 grit.

LA ;I~’urn‘mldch;\'dc-oiI combination tannages

J;"-.cklcd gkins were reated in @ drum with
RUAROLE formalin (on pelt weight) for 3 houts
after which the skins were dcpicklcd‘ by the
addition of sodium acetate (3% on pelt
weight) s a8 My, solution Wi fed 1o the
driam in A ipstalments at an interval of
13 minutes, pliof skins thus dcpicklc-d wits
adjusted L0 7-8 using sodium bicarbonalc
("% on pelt weight). Next day, these
Jeathers were slickered for removing excess
and (reated with 30y of oil on pe\(
The oil, before application, was
g, of calcium carbonate and
ash as 3% golution
the skins werC
uniformly on

water

mixed with
xr?aatcd with 3% of soda
for making 1S emulsion ;
p;'\imcd,;.\_vith {his emulsion

© poth sides and drummed for 6 hours for two

- Yubelkopf
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consecutive days after which period the
skins were air-dried in 2 hot chamber
(40-45°C) for 10 .days. These lcathers were

subsequently degreased and further processed

l . .
_asin experiment I,

:Leathcrs as such and after rewelling
chmigh& and drying were assessed for their
colour and__feel. ‘Statie water absorption
yalue of these jeathers was determined by
method?; wherever necessary

cate of sinking in water was determined by

.I‘. g 1, “Sink Test” method®; frec oil content
. or  leathers

was determined by Official’

Mclhqd" and bound oil py i. S. 1. methed’.
voL. 21, 1974.

- -

‘however,

leathers were around

T Y ST

Results and discussion

[ is seen from Table 2 that all the oils of
seeds VIZ., lin, rubber, mustard,. tobacco,
sunflower and. sesame could tan ¢kins like
fish  oil. All  these leathers could "be
repeatedly wetted and dried; their leathery
pature is not “tered as in the case of fish
oil-tanncd leathers.  Among - these oil-
ranned leathers, gesame oil-tanned leathers
were a little. emply but on subjecting
sesame oil-tanncd leathers tO tanning with

sesame oil once again, the feel of leather
was improved. Rubber, mustard, tobacco

and sunflower seed oil-tanned leathers Were
soft and full but not as full as sardinc fish
{eathers; in linsecd oil-tanned
amount of resinified oil
surface at certain places
at places having
fess of MO deposition. By taking proper
for cnsuring complcte penctration,

oil-tanned
jeather, some
deposited on the
and the Jeathers were soft

care
(he deposition of resinified oil matter on
the leather surface could be minimised.

This was achieved not only by impregnating
the oil as isopropuno\ solution but also by

frequent staking. Rubber, mustard, 10~
bhacco, sunflower and sesame oil-tanned
jeathers are (airly white in colour, while

(sardine) fish oil-tanned leathers are cream -

yellow skins anned/treated with cster of
oleic of linoleic acid were fairly hard.
Water absorbing. capacity (Table 3) of
Fipseed ang sesame C)H'H\m\.cd Jgathers wis
much less than that of leathers ranned with
qardine fish oit and rubber, mustard, 107
sunflower seed oils. gink tests,
showed that fish oil-tanned leather
rubber seed oil-
minutes for

bacco OF
qnk | minute while
tanned leather required 10-13
sinking. Shrinkage temperatures of all these

60°C. Formul'dchydc
4- rubber seed or tobacco seed oil-tanned
lcathers are soft and pale yellowish white in

colour. They absorb water well (Table 4).
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' TABLF 2

CHARAC ERISTICS O VARIOUS OHN-TANNED LEATIHERS

AN

oil Characteristioy of leather

1. Sardine fish © Full, soft, deep orange coloured leathier. Rewelted leather
dries soft, : ‘

2. Linseed : Full, softer than the fish oil-tanned leather & light if there is

no deposition ol fixed matter ;o hard in places having resin
deposition; leather is light yellow in colour; rewetted loather
dries soft il there is no resin deposition,

3. Rubber seed Less full than fish oil-tanned leather i solt leather, pule yellow

in colour; rewetted teather dries soft.
4. Nlustard sced Pale white leather similir to ()
~5. ‘Tobacco seed : Leather similar 1o ()
6. Sunflower seed : Pale white leather similar to (3)
7. Sesame - Pale white solt leather, less full as compared to (3); other
. properties are similar,
8. Butyl ester of oleic-acid Washed, degreased skin dries into hard naterial, ~-

9. Butyl ester of linoleic acid Washed and degreased skin dries into hard material.

TABLL 3

WA’I'ERq ABSORPTION OF OIL-TANNED LEATHIEER (KustrLkors METHOD)

Y% water absorption

N..____.._..({{L L : & hour 2 hours 24 hours
" 1. Sardine fish 405 LY ' 427
2. Linseed 210 224 T 23y
3. Rubber seed 408 421 ST 440
4. Mustard seed 3 362 Y
5. Tobacco seed 551 587 ) 875
6. Sunflower seed 424 428 451
7. Sesume ‘ an - 206 297

FABLL &
o W/\'I'ER AFBS()RJ"I"I()N OF RUBBER SEED AND TOBACCO «
) SEED OIL-TANNED L EATH l:;R
, e S Water absorption -
Leather t hour . 2:hours 24 hours
Formaldehyde 4 Fish oil _ 185 5]:6: ‘ 640
Formaldehyde - rubhcr seed ol 426 426 NE SK3
Formaldehyde' 3 totincen seed bif < - - (I T Hy 498
ENL B T . LEATHER SCIENCE, voL. 21, 1974, -
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‘I'hese results did indicite that the pre-
sence of tri-and malti-cthenoid fatty acids
i.c., fatty acids having morc than thrce

double bonds, s not prerequisite for oil

Ganning.  Linseed oil, though it tanned the
skin, exhibited too much @ tendency Lo
resinify and deposit on the surface which

is the cause for the decreased waler:
absorption ol linseed oil-tanned leather.

This is becausc linseed oil has more thaw
50% linoleic acid, a triethenoid fatly acid?
(Table 1). This fatty acid of linseed oil
has (oo quick a drying tendency and for this
reason linseed oil was used’ in conjunction
with fish oil in chamois leather production,
particularly, when the oxidative powcer of
the lish oil sample was not upto expecta~
tion. The good tanning ability of rubber
seed, mustard, tobacco and sunflower secd
oils indicates that the presence of certain
minimum amount of di-ethenoid fatty acid
(about 17%) (Table 1) is needed, provided

the total amount of unsaturated fatly acids

is above a certain minimum (about 75%) and
the iodine value is 120 and above®*. TThis
is obvious from the pereent unsaturated
fatty acid composition given in Table I.
The decrcased water absorption or_cmpti -
ness of  sesame  oil-tanned jeathers s
perhaps'due to the fact that 1t iodine value
is less than 125 and hence its lanning
polencey is less as compared 1o other oils
studicd. The slow sinking of rubber seed
oil-tanned leather as comparcd to fish oil-
tannéd leatheri even “though pereent water
absorption values of both the teathers wore
high, indicated the  presence ol some oil
digradation products in rubber sced oil-
tanned leather.  This was further substan-
tiated by the free and bound orf-vontent of
(hese (wo leathers s fish oil-tanned leather
had 1.5% of frec oil and 1.5% of bound ol
whereas rubber sced oil-tanncd leather had
1.7% of free oil and 3.1% of bound oil (the
percentages were“on hide substance basis);
higher bound oil content of rubber seed
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oil-tanned leather indicates. that certain
“degradation producls-'gif"ﬁtlic oil -~ are still
present.in“the leather. The fact that butyl
esters of olcic or linoleic produce fairly hard
leather indicated the possible roleof saturi-
led fally acids presenl in’ various ‘oils uscd

in tanning.  Only unsaturated fatty acids
undergo oxidative changes | saturated fatty
acids of glyceride molecule remain in tact.
The unsaturated fauty acids undergo oXida--
tive degradation and the v,dcgradalion
products involve themselves in tanning;
the intact saturated fatty acid of oil mole-
‘cule containing the unsaturated fatty acid
may contribute to jubrication clfect.  On
this count, esters like butyl csters of lino--
leic acid may not produce leather as soft as
the one produced by unsaturated oil contai-
ning such unsaturated fatty acids.

is clear that the
notl

From the foregoing, it
tanning potency of a given oil s
related to the presence of multi-cthenoid
in' the oil molecule; since the

fatty acids
fatty like oleic acid-

unsaturated acids

“present in all the oils chosen for study

may produce cpoxides’ during auto oxidation
of oil and since oils. like sunflower oil
which contain only olcic and linolcic acids
as unsaturated fatty acid constituents can
tan skin, it is clear that oil tannage, at least
partly, is an epoxide tannage T a semilar view
was ciprcsscd by others.*™

As  the formaldehyde-rubber seed  or
lobaceo seed oil-tanned dcathers are 500
and supple, they can be used in making
gloves and garments their pale white colour
is a point in their favour as compared 1o
orange colour of similarly processed fish oil-
tanned  leathers.  The water absorption
properties (Kubclkopt) of formaldehyde
= fish oil (sunlinc)-lanncd lcather and
formaldehyde-rubber sced or tobacco sced
oil-tanned leather (Table 4) arc similar
i.c., all these lcathers are highly water
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absorbing in nature. As high water :hsor—
bing nzilurc..is‘-considt_:rcdf not desirable
for garment type of. lcathers, thesc skins
can be pretanned with chrome and retanned
with rubber seed or tobuacco secd oil.
Preliminary investigations showed that the
pretanning of pickled skin with 1% Cr,0,
followed by neutrdlisation with a neutrali-
sing syntan and then retanning with rubber
seed or tobacco secd oil resulted in soft
well-lubricated  chrome-oil combination~
tanned leather: “which may be used ip
making gloves and garments. It is to be
noled that “chfome-fish  oil  cambination-
tunned leather made, not by (his technique,

-but by the application of chrfomic acid and

lish 0il 10 the skin wherein fish oil whilc
undergoing oxidation also causes reduction
of chromic acid into tanning  salts, was
recommended for gloves and lgarments."!

It is concluded that semi-drying oils like
rubber seed or tobacco seed oil which do
not have unsaturated fatty acids containing
more than (wo double bonds ican be used in

. . . | . . .
oil tanning and lanning potency of oil is.

nol dependent on the presence ol tri-—or
multi-ethenoid fatly acid in the oil molecule,
Formaldehyde or mild chrome-tanned
leather (1.0% Cr0) retanned with rubber
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or tobacco seed oil may he used in making
softer  type of leathers like gloves and
garments. . : ’ :
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