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The tanner is interested (o produce leathers
be casily Si_ll_C{\

end he has 14

for dilferent types of leather hyve Stipulated the require-
ments in respect of both the physical and chemieal
chiracteristics depending on the ultimate uses to which
such leathers are put. b order (o obtrin standard

teathers -the tanner makes adjustments in (he
and applies various aspects of quatity controls
production proper, taking into account the

water supplies, raw hide/skin and auxiliney chemicals ag
well s climatic conditions. By judicious tandling of (he
hide/skin and usc.ul’uplilnuhp imount of chemicals, he js 2

able to get leathers of his choice. In view of
farious factors in the production of difleren
leathers, for (hat matter even in the case of
type of leather, it has hecome ubligitory an
the tanner (07 ensure battch-to-bateh contrals;

to oblain wniform ang standavd quality leathers. As much

NSl Bety cen sanye ol the ¢he
tanned Indian boflnieo hides is stadied. §;:
" L0 arrive it definite conclusions, Systematic analy

l}lc without any dificulty. Towards (hic
hsure that the wliimare leather is of hest
quality. Almost all the National Standards specifications

mical Characteristion and mportan physical charicteristion of vepelahle
IPLes from hotly ihe butt and back eglons are taken up for the shindies
ix of the ditar obtained ire crried out and then correlations are

vidual icathers---144 samples cach of butts hacks
were obtained. The samples were then subjected 1o
physical testing and chemical analysis.® The physical
characteristics taken up for the present studies were
tensile strength, tearing strength and pereentage waner
absorption (Kubelka) in 24 b ang the chemical charae.
teristics, pereentage oils and  furs (petroleum  ether
solubles), pereentage water solubles, pereentage fixed
“tanning, hercentage feather  substance (@l on 14°;
maisture basis) and degree of tannage. The datq in
respect of each chemicy) characteiistic were then ar-
ranged in increasing order and grouped into 12 sets of 12
butts cach. The averiges of chiemical characteristics of
cach set and heir corresponding  physical character-
istics were then worked out. The dia obtained arc
given in Table I, Similarly the data for backs are given in
Table 1. Using this data. graphs of.each of five chemical
charicteristics against all of the three physical charye-
_teristics are dinwn in respect of butes. Figs, -5 and backs
Figs. 6-10. :

that could

processing
during the
nalure of

the malti-
ttypes of
particular
he part o
tiustments

information ag possible on 1he effeel of pacticalar unig

Process over the physical ang chemical characteristics of
final leathers, as well as interdependence of physical and
chemical charactetistics are Tnecessary o orien the

production schedule in the desired direction,

the technology started developing, efforts (o find the

correlations between physical and chemical

have been altempted. Most of the existing findings have

been arrived at on the basis of continen(al

skins. The unique qualitics of Indian buflalo hides as
compared (o those of animals of other countries hive
alrcady been established ! -1y India, these buffalo hides

are put into varied  uses shoe soles o

beltings.—and (s veCupy an impartant source of raw

material for lhc_lmiiun leather industry. In v

imporl;lnce‘qf this type of builalg leather and (he need
anding of (the relationship amony:

to have hetler unders
their physical and chemical characteristis,
studies are conducted on Indian butialo hides.

Xperimental

chwly-l,wor hides were taken up for the “stuilics.

vegelable tanncd,? and samples from both

(240 mm from the back bone) and back (120 mm from the
backbone) regions of right and Ieft sides from the inddj-

Discussion .
() (a) Qils  and Fats-=Tensile “Strength  and Tearing
Strength (Fig. 1)

The strength properties swere found o be directly
proportional (o the extent of grease content of the
feathers, as the fibres are betger lubricated, oflering
Lreater resistance to pulling, This is in agreement with the
findings on other types of leathers as well 4-7 Absence of
any  relationship between oils and: fats to strength
propertics are also reported in certain cases, 10
M) Oils and fats—Water absorpiion (F ig.

Fhe increase in (he Erease content {ends (o lowe,
waler absorption therehy showing increased res;
to water. The same trend s also observed in the ¢f o
'l_?nglish‘_solc leathers,” and other types of leathers, 11,12

Ever since
properties

hides and

industrial
ol

dhe

»

iew of (he

syslematic Gi) () Water Solubles--Tensile Strength  and Tearing
Strengih (Fig, 2) :

Greater amount of water soluble matter was found to
decrease the strength properties of the leathers under
Sxamination. This js in line with the carlicr work!3 as
well. Water solubles conslitule unfixed organic and
inorganic matter and do not contribute to the strength of
- the leather,
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TABRE T
. Butt-—Corrctation Between Chemical and Physical Characteristics
Charadcteristics 1 A ) B N 6 7 8 9 {0 it 12
LOUN o s (7)) . 162 LA el 20 262 2y ot REW] | X400 3-S5 1-R0
AL Tensile stiength IS e W WS 30 3005 T 300 S 36-2 D022 100
B, Tearing strength S7-20 S-S S nrh 63t 62} eSS 0.6 71-S 0 72-9 75-3
o Water absorption SRKOOSTL 0 S6-60 S84 SSSS S S0 S14 497 S0-1 476 474

(Kubelkayin 24 h

NSt 037 e e Lt 1200 0226 0278 1000 14228 14074 15408
PRS00 270 30 0 S0 3064 307-2 MK 297-3 293 K 2947 K20
RUNN 7.y LN} e L RN T R R A A N B T 7.3

RABN Sp- S S Sted SToe SK2 SEeN A TY I A .1 R AT BN

- Wialer sotubles (")
A. Tensile strength
0. Teanng sircogih
o Water ahsorption

- {Kubcelka) in .’ﬁ‘ll . :
- AL Fixed tanpins { . . I3 2T W26 24 250180 25-720 26-17 26083 2608 27-25 27:69 28-10

AL Tensile streng 2SS0 075 Weed Ut LR R R B R Y O AR B RRASY LI KDY} B STEE

B Tearing strengfiy SH-0 8TV ol o8-, TEY2 O TS T8-S N2 S B ¥ R O | 82

C. Waler absorptinn g s0-r SR ST S S4l 54} S 524 St S0y

(Kuhelka)in 24 h '

V. [ eather substance €°) 67-S5 R0 eSO e T0-00 20-56 0 T0-9% F1-75 0 726 1287 7306 T4 ox

A. Tensile strength A2 S0 e SS9 320020 3225 30 322 125.8 0 327-5 0 3% S

[ BR] B 6l 3 (S0 b | 67-5 6070 OKN-S 0 R o 71-8 FART

k)

1. Tearing strenpth
CoWater abworption
(Kubelkay in 24 0

SRS 800 sy S0 a8

374 o Sae ] RS S-S 82T

AR RN R S R R IR N ¥ S6-03 0 S8100 5913 6041 60RO Af-dd 6277 nht-74
295:20 2975 300 1. M2 RS 3235 360 327-5 0 320 13200 33840 3q0-s
Shed STV 60 R 7Y 748 TR-60 R SA-1 410 KR &1
SRSl S8 ST S Sl S0 SN SR SEen S0e9 soet

VL Degree of timnage
AL Tensite strength
B Fearing strength
CoWaer absorption
(Kabelkayin 24 h .
Units: A= kgfom?; B=kg'om thickne Teopereentane. '

TARLE 11
Back - Corechtion Between Clicaieal and Physicnl Charaeleristics
1 N ] i} N 0 7 N 9 o 1} 12
482 ARRE BENT| I RERA] 67 3760 402 4-78 s Sdo 6-lo
6000 4200 427:2 432:0 dddN 4458 4454 G700 491-8 5083 519-5 545-8
SO-50 608 590 634 6741 671 67-1 746 798 789 79-4 K41
S490 S3-0 0 SEROS0K 0 S06 50-4 49-0 494 4d-6 da5-4 443 453

Characteristics
Oils and fins (")
A, Tensile strength
B. Tearing strength
. Waler absorption
(Kahelkayin 24 h
- Water solubles ()
A Tensike strength
8. Tearing strength
C Waler ahsorption
(Kuhelkayin 24 h
I Fixed tannins ("))
A, Pensile steength
BB, Tearing steength
C. Water absorption
(Kubetka) in 24 h

V. Leather substance ()

VAT L1 R I LR A N I B R A B O R Do R T S B TR W BRI}

N-28 N-9% 9-21 J
4608 A2 G800 ddn-0 4SO 43000 4143 4090 4100 -3 3K0-7 REVIAN
v

OIS 6RO 070 0T 600 6580 6470 6290 (-0 (0 2K 6] -
A3 A AR de ke S0e6 0 S0 SE-R0 8200 828 27§12, 85K

202 0RTU MR MERE 25300 25079 26-0d 2067 27-08 29-75 2997 10-3S
WER ALY 203 006 0K dI0-6 43D 44002 4380 4R0-0 d80-6 4955
dhS 5200 SIER 8607 608 620 6260 65K 659 724 72-3 75K

$5:20 526 S 2 408 4959 SOE 492 49-5 0 49-0 45-5 45-2 45-0

TO69-58 692760 700000 F0.88 703 7196 TR-00

OG-8 6755 0826 ON-IS o0
74553 NG9 4852:2 AS4-S 4s9-u

4322 34 4358 dIS0 060 932 442

AL Tensile strenglh i
13, ‘Tearing strength o : 6300 635 6402 6349 64-8 6550 04 6510 658 66-49  67-90 67-58
. . Waler absorption S e Sa4 5541 54-60 S4-8  S4-3 540 S4-5 0S40 S4-0 S35 §3-20 S2.2
(Kubelka) in 24 h
V. Degree of tannage S7-83 59:10 60-91 61-56 63-41 6598 68-85 6946 6965 T0-18 7T0-48 71-03
A. Tensile strength 370-3 390:6 4001 405-0 420-1 434-4 459-8 412-3 4860 4RSS} 484-3 480-13
. B. Tearing strength X 522 573 616 61:7  61:9 660  70-3  TL-0 71-85 7S 74-3 708
C. Water absorption 55-3 543 525 525 52°S 49-4  46-50 46-30 4560 454 45-3 45-1

. “(Kubelka) in 24 h )
Units: X:kg/cm’: B=kg/em thickness; C = percentage.

ete., deserves mention while studying this correlation.
Weber!'? as shown that the water-proofness increases
with the water solubles up (o a certain limit and that water
ahsorption power and walter proofness depend on the
structure of the Jeather and the (ype of tanning.

(W) Water Solubles—Water Ahsorption (FFig. 2)

The presence of water solubles was foungh to promote
the water absorption thereby reducing the resistance of
the Igather. to water.” The looselv held water solubic
matter in excessive amounts comes out of the interstices
of the leather fibres as the lcather remains in contact with
water resulting in the uptake of water in their place.
The fact that the extent of wa er absorption depends on
the frec space available in the Icathert1% and can he
altercd by incorporation of filling agents inclusive of
waler solubles, as well as by physicaj measure by rotling

(i) (@) tixed Tamnins-—Tensile  Strength  and Tearing
Strength (Fig. 3) .

IFixed organic matter in the leather contribules to

grealer strength properties. This finding is in consopance

with that of Sasaki er al*® Herfeld and Stather!® have




oo o>
=l o

Y
[S20

01LS AND FATS; pescent

ALL THE
FIGURES

KEY Fog}AinNSILE SrReN

waotes Solubles; Pescert

280 290
56 60
49 51

(xg[sg-cm.

reure 1L Butts oils and fats (

LY (8] ;
. -~ v W
~.0, e
* /?6 < o
y o .8
,,0‘0 \\ e
O TS~
\ .
~—
o T~
a._
-
34 322 330 338
66 70 T4 78
52 54 56 58

oty B: Tonaut

Tear STRENGT

Q(\c][cm-thickness‘)

320

300 310
64 5%} 72
53 55 51

Fiaure 2. Butl: water solub

les (per cent)

134

y C:WaTER ApSORPTION

82 ®
60

(kvbelka)in 24 Hys, Pescent:

per cent) vs pl\yéical characteristics

76
5

vs physical characteristics.

350 A
84 b

63 C

<




=

-~

TANNINS . Pescent

FIXED

t
. Pescen?

-

LEATHER SURSTANC

1939

80

~>
g S = =
S =3 = Py

~>
o>
=

200

285
50
49

. Q-
e } ///r. [¢]
) "/,.-/ RN / o
- -
. * :/ .
+ o .
L. (9] -
r/ .
L G ) .
P e
40 [ 2N
/9 .

295 305 a8ls 32 335 345
58 66 74. 82 90 58
51 53 - 5D 57 59 61

Fratmy 3 Butt: fixed tannins (per cent) vs physical chnmc(cris('i%s.

355 A
106

8

63 C

19

338 A

86

71
A
75 // )
y o _.-
° ~// B
73 N . ,*'/ o] ©
L SR . A /O/O
.. - .
! vty O
¢60. e
6) o . * L)
2 2o ©
Q ¢ ©
. 4
67 - N
/ \\
-

6ol . e c
310 34 318 329 326 330 324

58 62 66 70 74- 78 82
4.8 50 52 54 506 59 60 5}

FiGuee 4. Butt: leather substance (per cent) vs physical characteristics.

135

2

=

—

C.




DEGREE OF TANNAGE

OILS AND _FATS} Peucent"_'-

61
539
o
55

93

St

50
49

285 295

58
51,

305 36 325 335 315
66 2 82 90 98

53 55 T 87 59 61

Fraune S0 Butt: degree of Gimnage vs physical characteristics.

420 460 s00 . sho 580

60 68 76 -84 92

46 48 50 52 54
o 6. Back @ oils and s (per cent) vs physical ch.urnctcr-islic&

136




e

150 ¢
.
. RN
T
0] '\\i\.\ b
9 BY. LN ° //
= . ‘ o . ° e
) AN )
a N ¢ o o 7
no 120 N d
0 ° e
z W
2 {10 . N
o . P
(o) ‘s
w104 7
k2 e —
d o-"/
2 99 // °
°
80 - . . . v
360 380 400 420 440 460 480 500 A
59 61 62 65 o7 69 71 73 B
46 48 50 52 54 56 58 60 C
Prcenn: 7. 3ack swater solubles (per cent) vs physical characteristics,
| -
2 |
| | £
32 \ / Lo
s 30 % o 6}//
@
, { o
1 [
| o o // rd
! ] N e O . -
) ja,';\'°,.,(-"'/ ¢
' 2 26 o - e R
, z 0 ° /} e
; | Y s oy
! : 5 s
; ! E_ 22 /.{ti}/’// \\:
: 340 380 420 460 500 540 580 620 A
: 40 48 56 64 72 80 88 96 B -
: 40 44 48 A 52 - 56 60 64 68 C
‘ ; JhGure R, Back: fixed l:umiuﬁ (per ccn(} v physical characteristics.
! P
: |
i
! j




EERR P

= =

¥

-~
~

z .

.

LEATHER SUBSTANCE, Pexcent
-~
o

o
Ry

424
625

448
655

440
645

456

665 67-5

464

472

¢

68-5

4.80 A
695 B

- 58 ¢

50

43

54 58 62 66 70
45 47 49 51. 53

Frune 100 Back : degree of tannage vs physical characteristics.

138

74

.85

51 52. 53 54 55 56 57
l’;uuiuz 9. Back:leather substance (per cent) vs physical clu;r:wlcrislics.
' [N
76 -
_//// B
9 - — /
7 ) \o . e - i
. 0 Qo A >
, e, U 5%,
Q. — o _- /
gD 68 ~~— /
= ~ . B
g 0. \\ . /
<) . gy
‘c._ ot P 0/ g ™~ . °
g /«0/ - ’: \g\
O 601, _ ~_
3? s - ) > & o~\_\°
CQ)) " _,} D \ c
56 /
52 v e — : v T
340 380 420 460 500 540 580

620 A
78 B

57 ¢

et




=

2

f‘
.
N
e
\

howeser reported decrense in sienetle properties with
tercase i e contbined fesation of oo ol Jeome
(b) Fixed Tanning-—Water Absorpricn (Fig. 3)

FFixed tannins bear indirect proportion with water
ahsarption in contrast 1o ahe  correlation  belween
unfined waler solubles and witer ahsorption. Fised
Lronins are responsible for the real tannage and henee
their influence towards resistance to water. Herfeld st
studivs Ao indicate waler absorption dectining with the
mnorcasing nnin contents for veretable nned leathers,

() G Leather Substance s Tensile Sevenc il wined Learing
Strength (g, -

Awis the case with the fised tannins that so tomake the

real leather, leather substance bears direct proportion to

the strength propertics.
(DY Leather Substance —~Water Absorption (g, 4)

Here again the trend is the same as the relationship
between fixed tannins and witer absorption. With the
incrense in the content of leather subsiimee, the resisinee

Lo wWater incenses,

absorption. The trend is cxacth opposite in the ciase of

water solubles aeainsi tensile strenath, tearine ~tenoth
and water absorption. The tinner may do well to employ
the optimal inputs of greasy matier and {anning malter
and adopt suitable adjustments in the  echnological
processes lowards o ceduced amonnt of witer solubles
ane - optimal Tixition of ginins Tor obtaining leathers
with better strengths and better redistance to water,
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