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CHEMISTRY OF BAGASSE REDUCED CHROME LIQUORS

BY

T. J. Devassy & Y. NAYUDAMMA,
Central Leather Research Institute, Madras

SUMMARY

A detailed study on the acid and basic radicals present in basic
chrome liquors produced by reducing with different amounts of bagasse
and bagasse pith, and of factors such as pH, degree of olation, basi-
city and ionic charge of the complexes was made. The results indi-
cate that bagasse reduced chrome liquors compare favourably with
those reduced by sugar; the liquors reduced with 25-50% of bagasse
may prove more helpful to the tanner as compared to those reduced

with higher amounts,

Introduction .

The possibility for the use of bagasse in the preparation and
use of basic chrome tan liquors was indicated in a previous
paper.! The chemical constituents and .characteristics of bagasse
reduced chrome liquors have been studied in detail and the results

reported in this paper.

Experimental '

Preparation of bagasse reduced chrome liquors—The method
of preparation of the chrome liquor was the same as detailed in the
previous paper! A series of chrome liquors was prepared, using
different percentages of bagasse, namely, 25, 50, 75 and 100% on
the weight of dichromate. The pith, which formed about 35% of
the total, was separated from the bagasse. The separated pith
was used for reduction using 25 and 50% on the weight of dichro-
mate. For comparative purposes, sugar reduced liquor and sul-
phur dioxide reduced liguor also were prepared and the chemi-
cal characteristics compared. ‘

The pH of the liguors at different dilutions, the acidity and
basicity variations in the cationic, anionic and nonionic compo-
nents, the organic and inorganic acid radicals present, the degree
of olation and the potentiometric titration behaviour of these
liquors were studied following the official methods of analysis.
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Qualitative analyses by spot test technique? of the chromjum-
free solution obtained from the bagasse reduced chrome liquors
indicated the presence of formate, oxalate, tartrate and glycollate

ions. It was not possible to detect aldehydes or lactic or pyruvic

acid.

Organic acid contents:—A quantitative study was made of
the volatile acids and oxalic acid®4 present in the liquors. The
amounts of different acids formed during the reduction of 50 gm.
aof sodium dichromate with various reducing agents are recorded
table I below.

TABLE I
Volatile
Reducing acids as Formic Oxalic
agent used acetic acid _acid .acid
' in gm, in gm. in gm,
SO, .. Nil Nil Nil
Sugar (50% excess) .. 166 1151 0-650
Bagasse 25% .. 050 ¢-227 3394
L, B0% ce 107 0728 0-720
s 1% .. 1-46 1-081 197
»  100% - . 151 1-092 182
» pith 25% . 102 0-310 0-398
w o 0% .o 102 0-66 Q788 -

From this table, it is seen that with increase in the amount
of bagasse, increasing amounts of volatile acids as well as of oxalic
acid are produced. When the amount of the hagasse used is more
than 5% on the weight of the dichromate, the value tends to
become constant. 'The amount of acids produced in reduction
with pith i5 aproximately the same as that in the case of the
whole bagasse. While the increase in the volatile acids content
is of advantage, the simultaneous increase in the oxalic acid pro-
duced is probably detrimental to tanning. " From the qualitative
study it is found that acids such as tartaric and glycollic also are
present in addition to the volatile acids such as acetic and formic
(vide supra). These in small guantities, may be of advantage.
‘As compared to the sugar reduced liquors, the ratio of oxalic acid
to volatile acids is much higher in the case of bagasse reduced
liquars which may tell upon the final characteristics of the leather.
When bagasse is used in smaller amounts, upto 50%, the. liquors
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may be similar to sugar reduced liquors to a certain extent. With
the judicious adjustment of the tanuning processes, these chrome
liguors containing various acids may be fruitfully employed for
‘obtaining fuller leathers with other desirable characteristics.

Chromatographic studies:—A basic chrome liquor was pre-
pared using ammonium dichromate in place of sodium dichromate
and reducing with bagasse; the chrome was precipitated by am-~
monia and the chromium-free solution was used lor chromato-
‘graphic detection of different organic acids. Ammonium salt was
used as the sodium salt would interfere in the chromatographic
analyses. Alcoholic ammonia was used as solvent in one series of
chromatograms which were run for 8 hours. Another series of
chromatograms was run using a mixture of butanol, acetic acid
and water as solvent. These chromatograms by comparison with
standard ones showed the presence of the oxalate, glycollate, for-
mate and acetate ions in the bagasse reduced chrome liguors, con-
firming the findings from spot tests.

Changes in pH at different dilutions :—The changes in pH
are yecorded in table II

TABLE 11

pH at different dilutions
6% Cr solution 1-9% Cr 0-1% Cr

Reducing agent

SO0, o 27 2:95 315
Sugar (50% excess) .28 '3-15 335
Bagasse 25% 200 30 33
. 58% . . 285 297 32
n o 15% ¢ .. 28 30 315
»  100% .. 278 30 ‘ ‘315
o pith 25% . - .. 028 30 315

; From this table, it is observed that there is » slight décrease
in pH with the increase in bagasse used:, th.is would be due to-
the greater amount of organic acids. With increase in dilution,
there is an increase in the pH value as is the case with sugar- and
§0;-reduced liquors, '

\ Acidity, basicity and degree of olation:~The :ﬁg\nes for the
. Proctor and Lehigh basicities and the degree of olation ave report-
{ed in table I ' '

»
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Degree of
olation
90-3
75-9
93-5
74-3
72:3
71-4
92-3
70-2

Difference
between
Lehigh and
Proctor
6-9
6-3
9-1
111
11-2
11-7
11-4

Lehigh

basicity
33-2
271
27-9
24-7
217
20-8
22-6
223

groups in
the complex
to the total
combined
with chrome
6-82
10-6
4-86
6:34
6°55
6-47
39
5-58

TABLE III
% of acid

Cold
371
41-0
37-4
380
372
36-4
369
37-4

Proctor Basicity

Hot

32-5
34-0
34-2
33-8
32-8
32-0
34-3
337

Reducing
agent used
50%
5%
100%
,» pith 25%
50%

”

2
”
»
”

Sugar (50% excess)

SO,
Bagasse 25%

The difference between the Proctor and Lehigh basicities gives
o round estimate of the complexly bound organic acid radicals
and this difference remains the same when more than 75% ba-
gasse is used for reduction. The same trend is observed with the
figure for the difference between the hot and cold titrations.
The difference between the hot and cold basicity figures is pro-
bably due to the acid radicals that are not readily titratable in
the cold; the difference in the figures between the hot basicity and
Lehigh basicity, however, is a clear indication of the total amount
of acid radicals that are complexly bound within the chrome com-
plex.- The difference between these two figures should then give
an idea of the firmly complexed acid radicals such as tartrate, oxa-
late, etc.

The degree of olation decreases with the increasing amount
of bagasse used. This is probably due to the nature and the
amount of the organic acids present in liquors. The pith reduced
liguors differ to an extent from the bagasse reduced liquors in
that firmly complexed acid radicals are greater in the pith reduced
liquors.

6-0}
50} |
" BAGASSE LIQUOR
T X — SUGAR REDUCED
: 0 — 257 BAGASSE
i a— 507 2
8— 5% ]
40 ) — 100/ »
3-0 1 1 1 1 1 O

2 4 ) [) 10 12 14
KAL! ADDED
m( 1_5 AL ‘I f
i dicals present in chrome liquors: —The distribution o
the gi‘i:ffre“r;t !adicﬁ‘s like OH, ionically and complexly held acid
radicals and the neutral salts are reported in table IV.
¥
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TABLE IV

Different groups in m. equiv/100 m. etjuiv. of chrome

' Reducing
agent used

Neutral
SO,

acidity

Organic

Ionically
held SO,

Complexly
held SO,

".OH,

32:06

Nil

48-62

19-54
20-0

332

: Suga.r (50% excess)

21-9

68

46-1

27-1

Bagasse 25%

36-0

63

552

10-8

27-9

28'3

9-0

59-3

7-0

24-7

50%

T ”

31-4

11-1

61-3

59
57

21-7

5%
100%

”

30-2

11-2

62-3

20-8

”

11-9 35-8

58-7

7-0

22-6

* , pith 25%

340

11-3

609

55

22-3

50%

Erom this table, it is seen that the complexly held SO, de-
creases with the increasing amounts of the organic acidity pre-
sent; with, liquors obtained by reducing with more than 75% of
bagasse, these figures tend to become constant. It is also observ-
ed that the pith produces greater amount of complexly bound
organic acids. These results confirm the previous findings.

Potentiometric titration studies:—Figure (p. 407) gives the
titration curves. 0:1% chrome solution was titrated with N/10
sodium hydroxide with a pH meter. These curves show that the
bagasse reduced liquors are mg'sked to a greater extent than the
sugar reduced liquors; the masking effect is pronounced with the
increase in the quantity of acids produced by the increase in the
quantity of bagasse used: The trend of the curves, however, is -
the same showing the similarity of the masked nature of sugar
and bagasse reduced liquors.

Ionic charge:—The percentage amounts of cationic, nonionic
and anionic chrome complexes present in the chrome liquors were
studied by two methods, namely, (i) ion exchange, using the
resin IR. 120 on sodium cycle by shake method and (ii) paper
electrophoresisS as developed in this laboratory. The results ob-
tained are given in table V. . o

Though the results obtained by the two methods are not iden-
tical, the trends are similar. Decrease in the amount of cationic
complexes and increase in the amount of nonionic complexes is
observed with increase in the amount of bagasse used. The non-
ionic complexes formed are nil or are very negligible. This is a
striking fact in that only cationic and nonionic complexes but not
anionic complexes are formed as contrasted to the sugar- and SO,-
reduced liquors. Evidently the increase in the amount of acids
produced with the increase in the amount of bagasse used would
convert cationic complexes into nonionic omnes. The liquor re-
duced with the minimum amount (25%) of bagasse has a very
high amount of cationic complexes and this is evidently the reason
for the better leather obtained with it in comparison to other tan
liquors. _ :

Practical tanning tests:—As reported in the previous paper,!
the chrome liquors produced by reducing with the minimum
amount of bagasse, namely, 25% on the weight of dichromate,

‘have given the best results by producing a leather of good cha-

raeteristics. This is attributed to the observations made above,
namely, that this liquor contains a large amount of cationic com-
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TABLE V

Ion Exchange Method

Electrophoresis Method

Nonionic

Nonionic

Anionic

Cationic

Anionic

Cationic

Liquor

282

79

63-9

20-0

29

771

SO,

190 70-0 66 23-4

35

775

Sugar (50% excess)

11-4

14-8 84-9 37

85-2

Bagasse 25%

769 3-4 19-7

22-2

77-8

50%
75%

100%

”

24-5

35

742

24-4

756

29

24-5

3-5

72-0

25-4

22

72:4

”

179

36 19-5 792 29

76-9

» pith 25%

20-5

4-37

75-2

17-9

4-4

777

50%

”

»

o :, andras

plexes as compared to others. The amount of the oxalic and
other strongly complexing acids like tartaric acid is small.
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" Changes in pH at different dilutions:—Table 11 indicates the
.changes in pH on dilution of liquors made using different amounts
.of pith.

TABLE 1I
Reducing pH at different dilutions
~agent 6:0% Cr 1%Cr  0-1%Cr
Sugar . 285 ‘ 315 '3-35
Coc. pith 30% .o 275 275 3-10
» 60% .. 270 2-70 3-10
) 90% .. 270 2-82 305
»” 120% .. 265 ‘ 2-82 3-0

The organic acids formed may be responsible for the small
decrease in pH of liquor as the amount of pith is increased. As
in the case of sugar and other organic-reduced chrome liquors,
the pH increases on dilution in all cases. '

Acidity, basicity and degree of olation:—Table IIT gives the
details about the Proctor and Lehigh basicities and degree of ola-
tion3 and also an indication about the amounts of organic acid
firmly complexed with chrome.

The difference between hot and cold titrations may be due to
acid radicals that are not readily titratable in the cold, -whereas
the difference between Proctor basicity and Lehigh basicity is a
-definite indication of the total amount of organic acid radicals
complexly bound with the chrome complex. The basicity figures
gradually decrease as the amount of pith used increases, This is
expected as more and more of organic acids will be formed as
more of pith is used. It is observed that the difference between
‘hot and cold titrations as well as that between Lehigh and Proc-
tor basicities do not vary as the amount of pith increases. Also
the figures are more or less close to those for sugar reduced
liquors. .

~ 'The degree of olation decreases with increasing amount of
‘cocoanut pith and it is likely that the increasing organic acidity
‘may be responsible for this. Compared to sugar reduced liquor; the
-degree of olation is much higher in 30% liquor which is othér:rJiSé
very much similar to sugar reduced liquor. B

414

TABLE HI
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Proctor Basicity

.

_Hot

- Degfee oﬁf“

Basicity  Lehigh -and
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- bined with

Cold

_ olation -

Proctor

chrome

271 6'9 759

10.7 6

410
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890
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STUDY OF COCOANUT PITH REDUCED CHROME LIQUORS
' BY -

T J. DEvassy & Y. NAyupaMMA
Central Leather Research Institute, Madras

SUMMARY

Use of cocoanut pith in the production of chrome liquor has
been tried. The characteristics like pH, olation, basicity, ionic charge
of complexes, distribution of acid groups etc. have been studied
for such liquors prepared with different amounts of cocoanut pith,
Comparison with sugar- and bagasse-reduced liquors has been made.
It is shown that the liquor prepared with 30% pith is the best and
that the leathers compare very well with those prepared with sugar-
end bagasse-reduced liquors.

Introduction

Cocoanut pith is a bye-product of the coir industry. In beat-
ing the soaked cocoanut husk to remove the fibres, the pith is
obtained. At present, this material is used only as a manure
after burning. A good amount of it goes to waste by being thrown
into the backwaters in Kerala State. The possibility of utilising
this material for the manufacture of chrome liquors and the cha-
racteristics of liquors so produced are discussed in this paper.

Experimental

Preliminary experiments showed that with 90% concentrated
H,S0,, 30 gm. of the pith were needed for complete reduction of
every 100 gm. of Na,Cr,O; (i.e.,, 30%). Dichromate and pith were
mixed well; water was added in sufficient quantity to obtain a
suspension which was heated to boil. Acid was then added slow-
ly with continuous stirring, heating being discontinued. After com-
pletion of addition of acid, the mixture was boiled well, left to
cool overnight, again boiled for some time and filtered through
gunny bag.

A qualitative analysis by 'spot test technique! showed the pre-
sence of formate, oxalate, tartrate, lactate and glycollate. It is
quite likely that small quantities of acetate also were present.
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‘Aldehydes and pyruvic acid could not be detected. The results
of qualitative analysis resemble very much those of sugar reduced
liquor2 and hence it is likely that the tanning characteristics also
are similar.

Chrome liquors were prepared using different percentages of
cocoanut pith, viz.,, 30%, 60%, 90% and 120% on the weight of
dichromate. These liquors were analysed and the chemical charac-
teristics compared with those of sugar reduced liquors.

Organic acid content:—The organic acids formed during re-
duction, viz., volatile acids, formic acid and oxalic acid®¢ were
determined for the different concentrations of pith used. The
amounts of acids formed during reduction of 50 gm. of sodium
dichromate are given in table I. )

TABLE 1
Red. agent Total volatile  Formic acid Ox'alic acid

use acid in gm. in gm. in gm-
Sugar .. 166 1-151 0-650
Coc. pith 30% .. 0653 0-200 0-394
. 60% .. 230 0-592 1-132

. 90% .. 2:40 0-890 1-382
120% .. 258 0-910 1-402

”

The table shows how the amount of organic acids increases
with increasing amount of cocoanut pith used. In the case of
total volatile acid and oxalic acid, there is practically no difference
in the amount formed when 60% or more of cocoanut pith is used.
Formic acid formed, increases gradually and is the same for both
90% and 120% of cocoanut pith. It is seen that x.vhen 30% of
pith is used, the relative amounts of the different acids are better
balanced, though only small quantities are formed, and the liquor
compares very favourably with sugar reduced liquor. It can be
expected that this liquor may have better tanning characteristics

‘than the other liquors. When the amount of pith is increased to

60% and more, the quantity of volatile and oxalic acids, especially
oxalic acid, increases very much. It is likely that the ratio be-
tween volatile acids and oxalic acid is above the optimum, therg-
by affecting the finer cbamc_teriszics of leather. o~
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Distribution of different radicals in chrome liquor:—Table IV
gives the data regarding the distribution of radicals like OH, com-
plexly and ionically held SO;, organic acidity and neutral SO..

TABLE IV
Different groups in mgm. eq./100 m.eqs. of Cr.

Reducing OH Complexly Ionically Organic Neutral

agent held SO, held SO, acidity SO,

Sugar 271, 20-0 46-1 6-8 219

Coc. pith 30% 295 100 530 7-5 355

" 60% 24-6 82 59-7 75 33-3

" 90% 21-4 7-8 63-0 78 324

. 120% 20-6 7-0 64-0 84 312

It is evident from the table that with gradual increase in the
organic acidity the complexly held SO, decreases gradually, When
compared to the sugar reduced liquor, the complexly held B8O, is
much less and the ionically held, much greater.

6 qor

551

45 A — SUGAR

— pH

0 — COC.PITH 30%
>~ -4
40l 8- 80 %
) - » . 1200/.
35
30 i L 1 i
3 6 9 12,

ME. OF ALKAL! ADDED

, Potentiometric titration curves:—0°1% chrome solutions of
" the different liquors were titrated with N/10 alkali and the titra-
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TABLE V

Ton exchange method
anionie

%
81,
Ak
HE
a
:
H
:
8

cationic

Reducing
‘agent

non-ionic

anionic

19-0 70-0 66 234

35

775

Sugar '

Coc. pith 30%

82

1-8

90-0

21-1

Nil

789

14-1

19

84:0

27-8

Nil

. 72-2

60%

»

19-2

1-2

79-8

280

1-0

710

0%

”

1-2 27-8 790 1-2 19-8

71-0

120%

”




tion curves were drawn as shown in the figure. Th.e curves show
that pith liquor using 30% is less masked tl';an the ‘'sugar réduced
dne and. that the others more masked than’the sugar liqudr, the
lgnasking 'increasing with increasing percentage of pith. The gene-
al trend shows that these liquors also are masked as-are the sugar
geduced liquors. ) , ;

Charge nature of complexes:—Paper electrophoresis rhethod
as develgped in this laboratory® and ion exchange m'ethodif using
Amberlite IRI20—in sodium cycle by shake method—weré used
for the determination of cationic, anionic and nonionic portions of
complexes present in chrome liquors. Table V shows the results.

. 'The results show that the cationic portion goes on decteasing
with increasing amount of pith used as expected. . But theré is no
substantial change in the amount of different complexes on using
60% or more of cocoanut pith; compared to sugar reduced liquor,
the anionic portion is very little in all cases, but the cationic por-
tlon seems to be much higher and this may have some good effect
in tanning. As is shown, the two methods do not agree but give
the same trend. '

' Tanning tests:—Using the above liquors, 6”7 X 6" pieces from '
the butt.iportion of a.eow hide were tanned at pH 3 under the'
same conditions and finished as chrome upper, with sugar reduced:
liguor as control. It was observed that chrome liquor produced;
by using 30% pith gave the best leather having very good tight
grain and fine break, but slightly less full than that got with
spgar reduced liquor. As has been shown by chemical charac-
teristics. earlier, the liquor from 30%. pith is having the optimum
cbnditions for producing good leather. Perhaps in: the . other
liquors, the proportion between different masking agents is not
quite satisfactory. The preponderance of the cationic complexes
a!so may be helpful in producing better leather. ‘

{ Comparison with bagasse reduced liquors: —Studies on bagasse
liquors have been published elsewhere? As both‘pith— and ba-
gasse are new materials in this field, a comparison of the main
features. is given below. The minimum aniount required on the
weight of dichromate needed for complete reduction, is 30% with
cpcoanut . pith compared to 25% with bagasse. Qualitative ana-
lysis shows the same results except that co¢oanut liquor contains
lactic acid to a small extent. In quantitatfve studies of organic
atids, the amounts of formic and oxalic acids are the same, where-
a there is more of total volatile acids in cocoanut pith liquor than

'
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in the bagasse liquor. pH changes on dilution are the sam? in
both the cases. Difference between hot. and cold I?roctor titra-
tions is more in cocoanut pith liquor than in bagasse h.q}xf)r, Vfrhere~
as the difference between Lehigh and Pr.octor ba51c1t.1es is the
other way about. Degree of olation is more in cocoanut h.quox.' than
in bagasse liquor except in the case of 30% cocoanut pith liquor,
In cocoanut pith liquors, basicity is less but compl.exly. held SO,
is the same, as in bagasse. In both thfe cases, titration curves
follow the same trend. Cocoanut pith liquors are more cationic
than bagasse liquors. In practical tests it can be sa1.d th?t baga:;e
liquor gives slightly better leather than cocoanut pith h.quoz.'; tle
.only good feature of bagasse liquors is th.at the leather is slightly
fuller. It may be because in bagasse hqu.ors, there.ls a more
optimum proportion of different organi<.: radicals than in cocoanut
liquors. It can be said that both the 11quor:s have many common
characteristics with slight variation in certain cases.
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RESEARCH BEARS FRUIT
Practical Demonstration No. 5
Fourth Series

Manufacture of oil seal leather by chrome retan — Polysulphide
liquid polymer impregnation*

BY
8. N. Bosg, T. S. K. ManapevaN, A. Ganesan & Y. Navupamma

Introduction

. Oil seal leathers are used for a wide variety of purposes in
aeroplanes, automobiles and elsewhere as pneumatic or hydraulic
packings subjected to high pressures as eg., in airbrakes and
‘hydraulic rams. The main properties desired are retention of the
impregnated material, resistance to hot air, water and hot oils un-~
der high pressure (sometimes as high as 15000 1b/sq. inch) and
temperatures —53-9°C to 121-1°C (from —65°F to 250°F). The
leathers have the advantage of lubricating due to capillary action
without scouring the shaft and are resistant to solvents such as
carbon tetrachloride, trichloroethylene, benzene and ketones.

QOil seal leathers should not harden up in hot oil, must be
capable of being moulded so that they retain their shape and flexi~
bility at elevated as well as low temperatures as stated above.

The conditions in which the oil seal leathers are to work are
such that the commonly known impregnating materials such as
tallow, waxes, etc., when used will not give the impregnated
. leathers the long enduring capacity, since at high temperatures

such as 120°-130°C (248°F-266°F), the waxes will melt and slow-
1y come out of leather, thus spoiling the moulded shape and failing
to impart longstanding durability to the leathers.

The right types of impregnating materials are the polysulphide
liquid polymers such as LP-2, LP-3, LP-8, etc., and these products
are being used in U.S.A. as .the most successful impregnating
materials,

*Demonstrations took place from November 21. to December 12, 1960
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* These liquid polymers have been used as imptegnating mate-
rials in our Institute on chrome retanned leathers and have been
found to be suitable.

Any desired degree of impregnation is possible by using the
different polymers and by pretreating the leathers with different
pretreating chemicals such as cobalt hexogen, lead octate, ete, The
process worked out is dscribed below.

DEraiLs or Process

Raw materials:

Wet-salted cowhides, stout, non-spready and of average qua«
lity but without deep cuts either in the grain or the flesh side and
weighing between 55 to 65 lbs. (2495 to 29-48 kg.) are usually
taken for the manufacture of this type of leather.

Soaking:

The hides are soaked in plain water for about 6 hours, where-
after they are fleshed, then washed in running paddle for 2 hours,
horsed up for % an hour to drain off the excess water, rounded
into butt, belly and shoulder. Only the butts are taken up for
oil seal leather manufacture. They are weighed and taken for
painting. (Note: Percentages mdlcated for painting and hmmg
are based on this weight).

Painting: Composition of unhairing paste.

Fused sodium sulphide - 2%
Slaked lime — 10%
Water — 8-10%

"The above paste is applied on both sides of the butts which
are then piled up overnight and covered with gunny bag.

. Next day, the butts are given a light wash from the hose pxpe,
unhazred and then relimed.

Rdzmmg The composition of lime liquor is given below' -
Slaked lime : o — 5%
Water — 400%
The butts are handled twice in this liquor in a pit and left

overnight in the liqtor.

' . During the next two days, the butts are hauled up and Ton
laced thrice daily and left overnight in the liquot.
q
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On the 5th day, the butts are fleshed, scudded and weighed.
They are next washed in a drum in two changes of water for
15 minutes each time and then delimed. (Note: All percentages
given hereafter upto tanning are based on this weight).

Deliming: The composition of the deliming bath is as follows:
Ammonium sulphate — 2% on pelt weight:
Water — 200%

»” »

The butts are drummed in above solution for 1 hour and then
are left overnight in the liquor.

Next day, the drum is run for % an hour or so and then a
piece is cut from a butt, washed and again a fresh cut is made
and the same tested with phenolphthalein solution. The cut edge
should not show any colour with phenolphthalein. When delim-
ing is complete, the butts are scudded, washed

in 2 changes of
water and then they are pickled.

Pickling: The composition of bath is given below:
Sulphurie acid

— 29%
Common salt _ 8%
Water — 120 %

The specified quantity of common salt and 100% water are
taken in drum (RP.M. 8-10) and the soluti
drumming for 5 minutes. The butts are dry
tion for 15 minutes whereafter the specified a
has been diluted already with 20% water an
four instalments at intervals of % an hour.
a total time of 4 hours with intermittent rest to avoid too much
heating up inside the drum particularly in summer, The butts
are left overnight in the bath. Next morning, the drum is run
for 3% an hour and the pH of the exhaust pickle bath is checked;

on is prepared by
mmed in this solu-
mount of acid which
d cooled, is added in
The drum is run for

it will be 25 to 2-6.

The pickling should not be done in the 4
the ammonia evolved, during delimin
will neutralise some amount of the p
effective acidity of the pickle bath,

eliming drum, since
g with ammonium sulphate
ickling acid and redyce the

Depickling: is with
50% of the exhaust pickle bath,

8% of powdered Hypo.
Butts are drummed with 509

exhaust pickle bath I d
then 8% powdered hypo is added t aih lquor an

o the drum (R.pyy, 10-12) and
422

o 4 hours by which time the depicklin-g‘.wiﬂ
the latter tles ruTI;Ieffut section of butt and the exhaust depickling

be comple .5 to 3'6. The depickled butts are horsed

bath will have a pH of 3
up overnight'

Chrome tanning with 1'5% Crs0s equivalent liquor:

ial i ion with polysulphide liquid

e subseq;::;: :;Llfllmlgmffr ?lezaln leatherpmzy be done with

li or?containing 1-5% Cr;0; on pelt weight but for com-

chromt.e as tion with the polysulphide polymer, 'the chrome

p lete. un-pregn; done with liquor containing an equ1valen? of 3

tanning l(s;rt(()) zn pelt weight so as to enable the finished oil seal
;::1;2?: to 2co‘;rcain between 5 and 7% CrsOs.

polymers, the

Composition of chrome liquor:

C salt — 3% on pelt weight of butt.
ommon - )
Formic acid - % ;% no o v
-— (4 ” 2 ’”
Water

water are taken in a drum (R.P.M.

C;I;ZI}T:O;; :}i’; asr:;ti iio;ygotion. The depickled bl.xtts are put in

1 - formic acid dissolved in 10% of water is added.. The
and th.e n o for 15 minutes whereafter 1'5% Cr;0; equivalent
drum lslin‘l:’r :,:-epared from 6% B. & C. chrome extract p.owder
(:l:u'om'ﬂdc,1 10% water and having 33% basicity is added in one
dissolve tnli drum run for 2% hours. When the penetration of
feed andli : is complete throughout the entire cross section,
chromeiﬁ q‘:;l'oi with sodium bicarbonate solution may be started.
o bals ca;:cli(;um bicarbonate dissolved in 10% water may be a.dd-'
Z?] ttz tZ:; ;ath in 8 instalments and the drum xjunvfor a total time
of 6% hours to 7 hours. The butts are kept in the liquor over-

' night. Next day, the drum is run for % an hour and the tanned

butts are piled up for 2 days. o
ing | i ‘9 to 41, Shrink.
f exhaust tanning bath lies between 3 . Sh
age ::Iixgerature of cut piece will be 98 to 100°C (208-4 to 212‘°F.)'
in water medium.

Alternatively, the chrome tanning using 3% Cr;Os equivalent
chrome liquor may be done with the following as described below:;

Common salt — ‘3% on pelt weight of butt_.
Formic acid — 1/ 8% » o ” » o
Water —— 90% »” ”» »
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. 8% common salt and 805 water are taken in drum; the butts
are drummed in the solution and 1/8% formic acid diluted with
10% water is added to the drum which is then run for 15 minutes.
Next 1% Cr;03 equivalent chrome liquor of 33% basicity is added
to the drum and drumming is done for 1 hour; next another 1%
Cr;0; equivalent chrome liquor of 409% basicity is added and
drumming continued for 1 more hour- Then the 3rd instalment
of 1% Cry0; equivalent chrome liquor of 50% basicity is added
to the drum which is run for 2 hours more. Then %% sodium
bicarbonate dissolved in 10% water is added in 4 instalments
at intervals of % an hour and the drum is run for a total time
of 6% to 7 hours from the beginning.

The butts are kept in the liquor overnight, Next day, the
drum is run for % to 1 hour and then the tanned butts are pxled
up for 2 days. pH of exhaust tanning bath is 4:0 to 4-1.

Shrinkage temperature of a cut piece of tanmed butt will be
around 125°C (257°F) in glycerine and water medium. -

After being piled for 2 days the tanned butts are sammed,
split and shaved to 30 to 3-3 mm. which will give ultimately
after retanning, a thickness of 3-5 to 4'0 mm., the thickness requir-
ed . in the oil seal leather.

The shaved weight of the butts is noted. (Note: All per-
centages mentioned hereafter are based on shaved weight) .

Washing :
The shaved butts are washed in 2 changes of water, 10 minutes
in each change of water.

Neutralisation: is with the following:

Sodlum bicarbonate — 1 to 1%% on shaved weight. |
or

. Sodium formate  — 1% to 2%  ,
" Water —_ 300% ” .

280% water is taken in drum. The ‘drum . is set in motion-

and the butts are put in. The quantity of sodium bicarbonate
or sodium formate mentioned above is dissolved in 20% water.
This solution is added in 2 instalments at an interval of % an
hour and the drum is run for a total time of 214 to 3 hours by

which time the cut section of the leather will show pH 4 0 to 42

and the surfaces pH 46 to 5.
,‘“

Washing :
. The neutralised leathers are first washed in plam water for

10 minutes whereafter they are washed with water at 45‘0 .
(113°F) for 10 minutes. :

Faplzquormg. Composition of fat-liquor. A
Sulphated fish oil — 2% on shaved We:ght
Water at 60°C (140°F) — 150% w

- .120% -water at 60°C (140°F) is taken in drum (RP.M. 15)
After starting the drum, the butts are put in and 2% sulphated
fish oil emulsified with 30% water at 60°C (140°F) is fed in; the
drumming is continued for % an hour more in which time fat

is completely taken up. . .

Vebetable retanning: is carried - out vnth
Sulphated quebracho extracf —-  25% -on shaved weight
- Sweetened chestnut S 5%
Water - ' ' T e 150% o

. 'The strength of the Ilquor is adJusted to 60°Bk. pH of the
hquorwﬂ]be44to45 . '

.+ 'The butts are taken in & drum which is set in motion; 2/3
of the above liquor is fed in and the drum is run for 15 to 20
minutes more; the remaining 1/3 of the liquor is now put in and
the drum is run for a total time of 4% to 5 hours in which time
the retanning is complete and the butts are completely penetrated.
The tanned butts are piled up overnight. :
. Bk strength of the exhaust bath is around 16°. 'This liquor
may be used for offal tanning. pH of exhaust bath is 4:2 to 4'3:

Washing Co '

Next “day, the butts are ﬁrst washed in plain water for 15
to 20 minutes to wash off all loose tannins and then they are
washed with water at 54°C (122°F) for 10 minutes.

Rcfat!iquoﬁng is with

Sulphated fish oil . — 2% to 2%% on shaved wt
Fish oil - S == %%

Paranitrophenol " — 1% on wt. of the oﬂ mlxture
Water at 60°C (140°F) — 200% on shaved weight, "

tw1- The sulphated oil and heutral oil are mixed together first

very intimately and the mixture is emu]slﬁed with 30% watel‘ at
80°C (140°F).



1709 water at 60°C is taken in a drum, which is set in
motion. The butts are now introduced into the drum and the
fatliquor emulsion mixed with the above quantity of para-
nitrophenol dissolved in minimum quantity of methylated spirit,
is fed in. Drumming is continued for 30 to 40 minutes more by
which time, the fat is taken up. The fatliquored butts are
horsed up.

Cationic fatliquoring : ,
Fish oil — 19 on shaved weight of butts.

Cationic  dispersing agent
such as Fixanol VR

(ICI) —— % 9 2 ”»
Water at 60°C (140°F) — 200% » » ”
Paranitrophenol — 1% on the weight of the oil, -

" '180% water at 60°C (140°F) is taken in drum, which is set
in motion. The butts are put in the drum. The fish oil and
Fixanol VR mixed together intimately are emulsified with 20%
hot water at 60°C (140°F). The above mentioned quantity of
paranitrophenol dissolved in just the minimum quantity of
methylated spirit is now added to the emulsion. This fatliquor
emulsion is added into the drum which is run for 10 to 15 minutes
in which time, the fat is taken up completely.

The fatliquored butts are horsed up overnight.

Sammying and setting :
Next day, the butts are sammed and set, first on the flesh

side and then on the grain side and the butts are hung up to
dry at usual temperature overnight.

Next day, the butts are given a second setting both on flesh
and grain sides and hung up to dry out completely for 2 to 3
days.

When the leathers are completely dried, they are snuffed
finely on the grain with 400 emery paper, so as to enable better
absorption of the impregnants and are brushed to remove buffing
dust. The leathers are then cut into dises of the required dimen-
sion and then taken for pretreatment and impregnation,

Cobalt hexogen pretreatment :

The cobalt hexogen taken as a 1'5 to 2% solution is diluted
with an equal volume of methyl ethyl ketone. The snuffed
leathers are dipped in this solution for 5 to 10 minutes by which
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4ime the pores of the :lealhers -aye ﬁHEd aup: “The leathars are
_zemoved from the cobalt solution and dried uniformly at a consthnt
temperature and humidity. Usually .drying peviods of 2 1o 3
houss at 48-9°C to 60°C (120°-140°F) or 8 to 16 hours at 29-5°C

(850F) are considered satisfactory. Relative humidity should be
controlled to be between 40 to 55%.

Once the leathers are dry, they are placed in a bath of poly-
sulphide liquid polymer LP-3 or LP-8. Polysulphide Hquid
polymers such as LP-3, LP-8 etc. are synthetic rubbers ‘prepa.resl
by the Thiokol Chemical Corporation, Trenton, US.A 'I'he
liquid polymers have the property of filling up the pores of leathgr
and the capacity to withstand high temperatures like 121-1°C
(250°F) or more, and low temperature like —53-9°C (—465°F)
without getting affected and hence they act as permanent

If LP-3 is used, the bath temperature should be controlled in
the range of 26-7° to 65:6°C (80° to 150°F).

"“ " 7The leathers are allowed to soak in the polymer for several
hours until they are completely filled. Alternatively filling can
_be accomplished in 15 to 30 minutes under a partial ‘vacuum.
.Care must be taken to keep the leathers separated by spacing
them on a rod or some similar suspending device in order.to
ensure @ uptform-impregnation. After impregnation, the leathers
are allowed to drain. Wiping may be necessary to remove excess

polymer from the surfaces. . ‘ N

The impregnated leathers will cure within 2 to 5 days at
26-7°C (80°F) or 1 to 2 days at 48'9°C (120°F). o

Lead octate-Sulphur process : o
 An alternative curing method used for complete fill of voids
in high pressure packing leather is a lead octate-sulphur cure of
‘LP-3 or LP-8. ' -
" 'The lead octate is obtained commercially as a 40% pasté.
This lead octate is diluted with its equal volume of meﬂ-';gl
ethyl ketone; leathers are dipped in the solution in the same
way as in the case of cobalt ‘hexogen pretreatment and dried as
stated in the above case.

" #Then the leathers aré; dipped in a mixture of 100 parts \df

"”-ﬁP-ﬁ or LP-8 and 4 parts of sulphur (taking 4 parts of flowers
of sulphur for every 100 parts of the polymer).
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The temperature of the liquid polymer-sulphur bath is gene-
rally not higher than 37-8°C (100°F), since sulphur reacts with
LP-3 or LP-8 to cause an immediate viscosity rise.

Impregnation by the dip method is very slow because of the
higher viscosity of the impregnating bath.

Therefore, it is desirable to draw the polymer into the leather
using vacuum or by some other mechanical means. Careful
checking of the impregnating bath is needed each time since the
sulphur becomes used up and is no longer effective as an
accelerator for the cure. Sulphur analysis of the bath should
be conducted periodically and fresh liquid polymer-sulphur mix-
ture should be added to maintain the bath concentration at a
constant level. :

The lead octate cure is quite slow at ambient temperatures
and hence the impregnated leathers should be cured for 24 to 48
“hours at 60°C to 65:6°C (140°F to 150°F).

With this process, the treated leather displays excellent ‘snap
or resilience and has the appearance of a rubber like packing.

The cobalt hexogen pretreated and liquid polymer LP-3 im-
pregnated leather after impregnation increased in weight by about
50 to 55% whereas the lead octate pretreatment and liquid polymer
LP-8 and sulphur impregnation increase the weight by about 60%
and more. No shrinkage during or after impregnation takes place
in leathers if they are processed rightly from the beginning. The
shrinkage temperature of the impregnated oil seal leather in oil
medium lies between 150° and 160°C (302°F and 320°F).

Quality and economy of the process:

The oil seal leathers prepared as above have been tested by
various engineering firms and the reported results show that these
leathers are as good in quality and performance as the imported
varieties. These oil seal leathers are cheaper than the exported
oil seal leathers or synthetic oil seals. Since these leathers were
processed and sent to many engineering firms for test, there has
been growing demand for this type of leathers,
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TECHNICAL SEMINAR
Fungi on tan liquors*

BY
E. C. GEORGE

The position of the tan and non-tan utilisatio'n by Aspergillus
niger (1) at different levels of pH and (2) at variable extract con-
centrations, was studied with (a) avaram (catechol type of T,an..
nin), (b) myrab (pyrogallol type of tannin) and (c) babul (mixed
type of tannin). Myrab liquqr support.ed bet_ter the gromh of
A. niger, better than avaram and babul liquors. In avaram liquor,
greater conversion or utilisation of tans was noticeable a't low pH
levels. Destruction of tan was seen at all 'pH leve1§ in my;-ab
liquor, and at all pH levels except at pH 8-0 in babul liquor. Non-
tan utilisation by A. niger with regard to avaram was seen only
at higher pH levels of 60 apd 8-0. Non-tans were 'd'estxioyed at
all pH levels in myrab liquor. In babul, non-tan utlhsajuor.x was
observed at pH 46 and above. In general the results indicated
that tan was preferentially utilised at lower pH levels and non-tan

at higher pH levels.

The effect of tannin in Czapek’s medium on the growth.of
the moulds, sugar utilisation and acid production was studied th¥1
four species of Aspergilli : Aspergillus nigef, A. flavus, A. fumi-
gatus and A. oryzae. All the above mer}tloned moulds except
A. oryzae in babul tannin grew luxuriantly.m the basal me<.11‘a con-
taining avaram, myrab and babul tannins. Sugar utlhsatl-on
decreased in the presence of tannins in all the cases except thb
A. fumigatus in avaram tannin. The increase in mou.ld grc.)\.avth
with decrease in sugar uptake indicated the preferential utilisa-
tion of tannin by moulds when both tannin and sugar were pre-
sent in the basal medium. Acid production by these moulds did
not correlate with either the sugar utilisation or the growth of the

moulds. . ) '

Free amino acids present in the mycelium of A. niger, A. ﬂa—
vus and A. fumigatus when grown on Czapek’s solution contain-
ing various tannins were studied. Sixteen different free amino

acids were found in the mycelium of the above mentioned three

species of Aspergilli. The addition of tannin was found to

increase the quantity of free amino acids with A. niger and A.

flavus and also to produce some new amino acids with A. niger,

*Summary of talk given on February 17, 1961,
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TECHNICAL SEMINAR
Indian mangroves as a source of fannin*

BY .
D. Guosu

The availability of mangroves in India has been discussed.

A comparative study of the leaching and certain other pro-
perties of three mangroves which are available in India, viz.,
Ceriops roxrburghiana (Goran), Rhizophora mucronats and Bru-
guiera gymnorrhiza has been made. All the three mangroves
yielded liquors of higher barkometer strength and darker colour
as the temperature of extraction was increased. Twa consecutive
extractions were sufficient to extract almost all the tanning frons
the barks. Cold water extraction has been considered to be the
best for extracting mangrove tannin, as higher temperature is
likely to deteriorate the tannin quality. : o

Various methods of decoloration were attempted. Decolora-
tion after tannage has been found most suitable, Pretreatment of
pelt or the external addition of acids and salts to- the liguors, has
been.shown to cause precipitation of the tan liquor with loss of
tannin. Excess of acids and salts in the tan liquor has been shown
to adversely affect the tanning properties of the liquor, notably in
regard to ease of penetration through the pelt.

. Goran was found to penetrate pelt within 5-¢ days at 10°Bk:
on the other hand, Rhizophora mucronata and Bruguierq gym':
norrhiza took 9 and 10 days respectively, :

An. initial tannin concentration corresponding to 20°Bk. was
found to be unsuitable for tanning with Rhizophore and Bruguiera
liquors as penetration was incomplete even after 6 weeks, How-
ever, 10°Bk. was found suitable for tanning with mangrove liquors.
Even so, under these conditions, penetration of Rhizophora and
Bruguiera liquors takes double the time taken by goran. The for-
mer two were found also to give dark coloured leather.

-Most of the salts in mangrove liquors ware found to he galts-

of strong acids, All mangrove tanned lsathers gave: a very high
" *Summary of talk given om Februsry 2{, 1061, .
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shrinkage temperature, goran yielding th? highest figure
(96-98°C). Aged tan liquors were found to give better penetra-
tion and to produce leather having a higher shrinkage temperature
and a higher degree of tannage than those tanned by means of

freshly extracted liquors.

A comparative tanning experiment of purified and salt modi-
fied goran liquors was attempted and these were compared with
salt adjusted mimosa liquors. Two .tmge systemS. were at-
tempted, system I, tannage without rePlen}Shment of liquors and
system 11, tannage with replenishment of liquors.

. Goran liquor purified by lead acetate grecipitaﬁon technique
was found, to penetrate pelt-relatively quickly (4 days), whe-
ther the liquors were restrengthened or not. Leather tanned with
purified goran was very dark and poor in substance in both the.
systems. ~ System. II gave leathers of better colour than system I,
The shrinkage temperature of the leather tanned with purified
goran in system II was found to be almost the same as that of the

Igeathe‘r tanned with original goran. Consequently, it has been

" deduced that the naturally occurring nontans do not play any

<ignificant role in determining shrinkage temperature, The high

" thermal stability imparted to the leather appears to be an inherént

property of the mangrove tannin molecules themselves. Whel", the
pH and salt content of mimosa liquor was adjusted to that of the
original goran by the addition of sodium chloride and hydrochloric
acid, no change in shrinkage temperature was observed, thus con-
firming the view that salts in the tan liquor have no significant
effect on the shrinkage temperature of the leather under the con.

ditions employed.
.+ Though the acids and salts content of purified goran subse.

B quently dialysed was reduced almost to that of the mimosa, the
" gelatin number of the former was much greater. The goran tan-

nin molecule is therefore inherently more astringent than mimosa
tannin and this fact would account for the known difference bet-

 ween the tanning properties of the two.

', 'The higher shrinkage temperature, greater yield, higher dégree‘

| of tannage, lower water solubles and darker colour of the leather

tanned ‘with goran as compared with leather tanned with mimosa
were attributed to inherent differences in character of the goran
and mimosa tan molecules. The same conclusion was applied:to
all mangrove species. o
The ways of utilising the mangrove banks to a maxitnam poi

sible extent were discussed.

431



NOTES AND NEWS

Govt. livestock farms
Speaking on the concluding day of the Fourth Madras State
Cattle Show, Mr. Bishnuram Medhi, Governor of Madras, said that
great pains had been taken both by the Animal Husbandry Depart-
ment and some private individuals in cattle breeding and it was
pleasing to note their success as evidenced at the Cattle Show.

Welcoming the Governor, Dr. D. Pattabhiraman, Director of
Animal Husbandry, said that the work done in the various Gov-
ernment Livestock Farms in the State had helped to evolve seve-
ral fine breeds of cattle for which there was good offer even from
foreign countries. Such cattle shows helped to impart to the live-
stock breeders the valuable results achieved by the research
workers. Under the All-India Poultry Development Scheme, 28
poultry extension centres had been opened in the State during
the Second Five-Year Plan priod.

The Hindu: March 2, 1961,

Fodder for cattle

Mr. M. Bhaktavatsalam, Home and Agriculture Minister,
said in the Legislative Assembly. that the cattle fodder problem
in the State could be solved only if the numerical strength of the
animals could be reduced and their quality improved instead.

Answering a question by Mr. A. Vedaratnam, the Minister
said that if they took into account the present numerical strength
of the cattle, no effort at increasing fodder and grazing facilities
would be adequate. They should reduce their number.,

Mr. Bhaktavatsalam also outlined the schemes taken up by
the Government for the development of fodder and grazing facili-
ties. The provision of these facilities in the deltaje regions like
Tanjore district, he said, was difficult. But he would suggest the
growing of grass in coconut and other gardens.

‘The Hindu: March 8, 1961,
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Shipments of hides and skins during February, 1961

The following are the details (in bales) of shipments during
February, 1961: To the UX.: 1,114 tanned cow hides, 81 tanned
cow calf skins, 36 tanned buffalo hides, 239 tanned buffalo calf
skins, 107 tanned goat skins and 141 tanned sheep skins. To the
Continent 6 tanned cow hides, 69 tanned cow calf skins, 9 tanned
buffalo hides, 63 tanned buffalo calf skins, 453 tanned goatskins
and 195 tanned sheep skins. To the US.A.: 69 tanned buffalg
hides, 216 tanned buffale calf skins, 159 tanned goat skins and 11
tanned sheep skins To Japan: 7 tanned goat skins and 214 tanned
sheep skins. To New Zealand: 7 tanned goat sskins and 53 tanned
sheep skins. To Australia: 9 tanned sheep skins. To Berbera:
12 tanned cow hides. Total: 3,270 bales.

The Mail: March 5, 1961,

Shipments upto March 15, 1961

The following are the details (in bales) of shipments during
the fortnight ending March 15, 1961; To the U.K.: 2,571 cow hides,
174 cow calf skins, 25 buff hide, 496 buff calf skins, 405 goat skins,
438 sheep skins. To the Continent: 9 cow hides, 230 cow calf
skins, 144 buff calf skins, 585 goat skins, 255 sheep skins. To the
US.A: 45 buff hides, 101 buff calf skins, 72 goat skins, 6 sheep
skins, Total: 5,556 bales

The Mail: March 19, 1961.

Scheme to grow wattle

The Government of Madras has sanctioned Rs. 2,06,800 for
the scheme to raise wattle plantations over 4,400 acres in the
Nilgiris and the Palnis during 1961-62.

It is proposed to raise wattle over 20,000 acres in the Nilgiris
and the Palnis during the Third Plan period.

The Mail: March 25, 1961.

Leather goods
S.T. levy to be made multi-point

Mr. R, Venkataraman, Minister for Industries, announced in
the Madras Legislative Assembly that the Gavernment had decided
to switch over the levy of sales tax on leather goods from single
point to multi-point.

The Minister also announced that the rate of tax on raw wool
at single point would be reduced from three to one per cent, as
an incentive measure for export.

The Hindu: March 28, 1961,
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C.LRI1 NEWS

A meeting of the Board of Visitors for the Institute of Leather

Technology, Madras-21, was held at the Central Leather Research’

Institute on March 2, 1961, with Dr. Y. Nayudamma as Chairman.

Dr. Y. Nayudamma, Director, attended the meeting of the
Board of Directors of the Mysore Chrome Tanning Co. at
Bangalore on March 14, 1961.

" The meetings of the Scientific Sub-Committee and the Exe-
cutive Committee of the Central Leather Research Institute were
held on March 22, 1961, with Dr. A. L. Mudaliar as Chairman.

Shri P. S. Venkatachalam, Senior Scientific Officer, attended
the sixth meeting of the Advisory Committee for the Indian Stand-
ards Institution—Madras Branch Office, held on March 30, 1961.
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RESEARCH PROGRAMME 1961-62
Central Leather Research Institute

The Central Leather Research Institute was set up m the
year 1953 for the advancement and dissemination of leather science
and for the elevation of the Indian leather ixfdustry. 1t concerns
jtself. particularly with the agplication' of science to the leather
industry that exists at various leve1§, viz., large, small and cottage

scale.

The problems that face the industry are c.:ollected from tix'ne
to time through visits, enquiries and keeping in clos.e touch with
the industry and its activities. The problems are 11§tefi. as they
come from different sources and given an .order of priority. Based
on this priority, the research programme is planned for the year,
to solve the problems and serve the immediate needs and demands

of the industry.

The number of research problems undertaken for study is
a few. Bach problem is tackled by a team or teams of rese?rch
workers of various schools of thought; concentrated and combined
effort is put in for a speedy solution of the prol.ﬂem undertalsen.
Thus the research problems are undertaken as units and the objec-
tives and the work of each unit are well_-deﬁned ar'zd the men,
materials and money required for each ur.ut are precisely kpown.
Fach unit is headed by a leader—by traming., jcemperament and
ability. The progress of the work of each unit is eYaluzz‘t?d fror:n
time to time by outside experts in the field and their cx::txclsm is
conveyed from time to time to the research team for their further

guidance.

A good amount of collation, correlation and co-ord.ination. of
the work within the Institute and the work conducted in outside
organisations is also essential for the successful and speedy
implementation of the programme.

The results of the laboratory researches are to be .translate.d-
and processes developed, ready for irfnnediate comnfercxal taxplox.-
tation, The knowledge so obtained is to be .eﬁectlve.lv dissemi~
nated into the industry through the various units of the

dissemination wing.
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The job of the Director: is thus clear. --He is the director of
research, a public relations man and an administrator. The re-
search programme and the organisational setup for the effective
implémentation of the Institute’s programme for the year 1961-62
are detailed hereunder. - S : . .

. Problems Processing Cell

The problems that face the Indian tanning industry are first
fo bé collected. The Information and Survey Unit, the extension
staff and the tanner-visitors that come to the Institute would be
in a position to offer the problems that face the industry. All the
research staff are expected to transmit any problems that may
o be of interest to the industry, to this Cell. The problems so col-
e lected are listed together and processed by this Cell in the order
of priority to be undertaken by the research teams. This Cell

{1 ; for this year will consist of:

= Dr. S. K. Barat (Chairman)
Dr. S. N. Sen
Mr. P. S. Venkatachalam .
Mr. A. Ganesan '

Mr. D. Ramaswamy
Mr. M. A. Ghani . I
Mr. N. Subramanian (Secretary) o .

-3
Vi

EXECUTIVE COUNCH. OF THE .
CENTRAL LEATHER RESEARCH INSTIAMTE

Co-ordination Cell

Rescarches are presently being conducted at this Institute
in co-operation and collaboration with the many outside organi-
sations such as Defence Science Oranisation, Forest. Research:
Institute, Leather Export Promotion Council ete.. This Cell will
work directly under the Director. The problems that arise from
these outside organisations will be transmitted to the team or teams
of research workers. , o .

ey &
MEORMATION
uNIT

VALLATIONE . et ey e e o e e -

Project .Evalﬁation Cell -

The results of the researches from the various units and teams
of research workers will be evaluated from time to time, . This
Cell will consist of a leading tanner as Chairman, and one- tanner
and one or two scientists on invitation .depending upon the. nature

. of work to be ‘evaluated, with the Director as the Secretary. “The
. comments of this Cell will be communicated back to the research
teams for further guidance. '

LEATHER | E

AUXILEARIES)
urat

DRCANISATION OF THE CENTRAL LEATHER RESEARCH INSTITUTE

B
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L Raw Hides and Skins Unit
Object:

paucity of hides and deteriorat;
skins. Researches are, therefore

ersonnel from varied schools of

thought will work together as a team to achieve this object

Research Team:

Dr. S. N. Sen (Leader)
Dr. Y. Nayudamma
~ Dr. 8. K. Barat
Mr. A. Ganesan
Dr. S. M. Bose
Mr. S. K. Mitra
Dr. N. Ramanathan
Mr. P. S. Venkatachalam
Mr. S. C. Nandy
Dr. R, Bhaskaran
Dr, B. C. Basu
Mr. T. S. Krishnan
Dr. K. T. Joseph

Mr. N. N. Guha

Mr. D. B. Mukherjee
Mr. S. K. Sarkar

Mr. D. K. Das

Mr. S. C. Dhar

Mr. V. S. Krishnamurthy

Mr. T. S. K. Mahadevan

Mrs. V. V. Subbalakshmi

Mr. E. C. George

Mr. M. Natarajan

Mr. V. Mohana Radhakrishnan
Senior Research Fellow

I. C. A R Fellow

Senior Laboratory Assistant

48

Research Progecis?
1. Study on the quality of raw hides and skins.

1.1 Survey of the existing conditions and practices in the
States of Jammu & Kashmir, Madhya Pradesh, Rajasthan, Maha-
rashtra and Gujerat and collection of authentic information and
representative and reliable samples of hides andd skins from anj-
mals covering various factors such-as fallen, slaughtered, feed,
breed, sex, age, rearing, curing, damages em.:ountered due to ante
and post-mortem causes and damages due to insects, pests, diseas es,
rainy season defects, salt staips ete, - _

R. Bhaskaran, A. Ganesan, T. S. Krishnan & S. K. Barat.

1.2. Histological studies of the samples of raw hides and sking
collected. .

R. Bhaskaran, S. K. Mitra, S. K. Sarkar & D. K. Das.

1.3. Preparation of a histological album of hides and skins.

S. K. Mitra, S. K. Sarkar & D. K. Das. '

14. Biochemical studies with particular reference to pro-
tein and lipid constituents of the hides and skins collected.

M. Natarajan & S. M. Bose.

1.5. Isolation and identification of micro-organisms from the
raw hides and skins collected. ‘

E. C. George, R. Bhaskaran & S. N. Sen.

2.1. Curing and preservation.

2.11. Curing and preservation of raw hides and skins (a)
using antibiotics in admixture with common salt and (b) by sol-
vent dehydration, '

S. C. Nandy, S. N. Sen & Y. Nayudamma,

2.12. Treating hides and skins intended for export with spe-
cial naphthalene sulpho acid syntans, the lattér being stripped
when not required. ~

S. C. Nandy & D. B. Mukherjee. o

2.13. Studying the different regions of hides and skins sug-
ceptible in various degrees, to bacterial attack during staling, in
order to evaluate the quality of the stock.

S. C. Nandy, §. N. Sen & Y. Nayudamma. ‘

2.14. Studies on the problem of red heat and its prevention.

S. C. Nandy & S. N, Sen
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22. Practical studies on the prevention of mould growth. on
leather. .

V. S. Krishnamurthy, R. Bhaskaran & S. N. Sen.

2.3. Studies on fur skins with special reference to bleaching
and stain removal.

Senior Laboratory Assistant & S, K. Barat.
3. Transport and storage.

3.1. Studies on insect damages to stored hides and skins and
their prevention by use of msectxcxdes

R. Bhaskaran & S. N. Sen.

- 3.2. Study of the optimum conditions for proper transport of
raw hides and skins and prevention of damage during transit,

S. C. Nandy and S. N. Sen.

3.3, Practical studies in pickling of skins intended for export
and storage.

R. Bhaskaran, T. S. Krishnan, P, S, Venkatachalam & S. N.
Sen,

34. Effect of agemg on raw hides shipped from abroad vis-a-
vis the lowering of tensile strength.,

R. Bhaskaran & B. C. Basu.
4. Studies on uncommon hides and skins,

41. Collection of camel hides, frog skins, shark skins, horse
hide ete. )

R. Bhaskaran, P. S. Venkatachalam & A. Ganesan.
4.2. Histological studies of these hides and skins.
S. K. Mitra, S. K. Sarkar & D. K. Das.

5. Leather making properties of the hides and skins éoﬂected
under items 1.1. & 4.1. o

P S. Venkatachalam, Y. Nayudamma, S. K. Barat & 1. C. A. R.
FEHOW. £ L} '

6. Studies on collagen and other skm proteins.

6.11. Studies on (i) biosynthesis, (i) metabolism, (iif)
structural amino acid sequence in collagen, (iv) amino acid com-
position, terminal amino acids and structural stabxhty of collagen
from different sources, -

K. T. Joseph & S. M. Bose.
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y and fine structure of collagen
and (il::theitl;iiie:? rtlzfu?a(;maﬁ(gozonshtuted for producmg lea-
thers of uniform. properties. ] N :

Nayudamm

zlfar;:nnjkh::e&m:i stllllmg of collagen and leather fibres.

V. V. Subbalakshmi, N. Remanathan & ¥. Nayudamma.

6.14. Effect of radiations on collagen fibres and leather.

N. N. Guha, N. Ramanathan & Y. Nayudamma. -

6.15. Physical properties of collagen and leather fibres. - |

V. Mohana Radhakrishnan & N. Ramanathan. ,

62. Structure and properties of skin in relation to ;he func.
tioning of the part of the body it occupies to get desire praper..
ties of leathers meant for particular uses.

Senior Research Fellow, N. Ramanathan & Y. Nayu.
damr:; Specificity of certain enzymes capable of hydrolysmg
collagen and other skin proteins.

S. C. Dhar & S. M. Bose.

I Vegetable Tannage Unit

* Object :

e tanning industry constitutes the major part of
the ;fzhdfa:e igezttf;lr mdustrfr This covers the E. 1. t;n;;;ng of skins
and hides, sole leather manufacture by the pit anh g ,:tra;mages
and manufacture of some heavy and industrial leathers. e pro-
blems that face this industry are:

(a) Dependence on imports of some major tanstuﬁsal:nd
better utilisation of the indigenous vegetable tanning materi
(b) Lack of fundamental knowledge and understanding
about the constitutional ll:ake up of the important mdxgenous
tanning materia
Vege’:i;’le Studylrfg the principles of vegetable tannage of heavy

" and light leathers.

d developmg newer
Modifying the existing processes an
ones (i)lth a Silin to reduce the cost of tanning and nnprove the

uahty of the leathers.
: ‘(¢) Finding newer uses for the tanned leathers.

For the better utilisation of indigenous tanstuffs, a systematic

survey, in co-operation with other organisations, of the availability
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and steady supply of the tanstuffs, an intensive fundamental study
on the abundantly available tanning materials for making self~suffi-
cient tanning agenis and their practical use in tanning have been
taken up in defail. Research personnel of various schools of
thought will undertake this work,

Research Team:

- Dr. 8. K. Barat (Leader)
Dr. Y. Nayudamma
Dr. K. Wolf (UNESCO Ezpert)
Dr, 8. N. Sen
Mr. A. Ganesan
Dr. 5. M. Bose
Mr. 8. K. Mitra.
Mr. M. A. Ghani
Dr. N. Ramanathan
Dr. D. Ramaswamy
Dr. K. N. 8. Sastry

Dr.

Dr. E. C. Mathew
Mr. P. 8. Venkatachalam
Mr. J. B. Rao
Dr. R. Selvarangan
Mr. J. C. Deb
C.
M

E.
P,
J
R.
J
B
Dr. W.
Mr. T.
Mr. S
Dr. 8. Rajadurai
Mr. G. Lakshminarayana
Mr. K. Rajabather Mudaliar
Mr. X. J. Scaria
Dr. D
Mr, M.
Mr, S,
Mr. V.
Mr. P.
Mr. T.
Mr. R.
Mr. S.
Mr. S.
Mr. K.
Mr. E
K.

Mr.

A. Rama Iyer
Banerjee.

S. Krishnamurthy
S. Santhanam
Vijayaramayya

S. Ghosh
Ananthanarayanan
Bangaruswamy

R. V. Thampuran
C. George

J. Kedlaya

Mr. K Udai Bhenu
Mr. D. H. Kamath
Mr. K. K..Reddy

Research Projectss |
1. Better utilisation of inidgenous tanstuffe
1.1. Search for newer vegetable taning materials.
E. C. Mathew & K. R. V. Thampuran

12. Assessment and proper utilisation of the known vege-
table tanning materials obtained from different regions to meet

the specific local needs,
A. Ganesan, J. B. Rac & K. J. Kedlaya.

2. Fundamental knowledge on the constituents and consti-
tution of the important indigenous vegetable tanstuffs.

2.11. Isolation, purification and determination of constitu~
tion of tannins from the following :

(2) Konnam and dhawa.

K. K. Reddy, K. N. S. Sastry & S. Rajadurat

(b) Babul

K. Udai Bhany, K. N. S. Sastry, S. Rajadurai, K. J. Scaria
& 8. X. Barat.

(¢) Divi-divi and myrab,

J. B, Rao, K. N. 8. Sastry, S. Rajadurai, P. S. Santhanam,
s. Bangaruswamy & S. K. Barat,

(d) Sonali and goran.

K. J. Scaria & S. X. Barat. ,

212, Studies on certain physico-chemical characteristics such
as molecular size, molecular weight, degree of hydration, charge
ete. of vegetable tannins and their fractions.

K. J. Scaria & S. K. Barat.

2.13. Application of instrumental tools such. as spectro-photo-
metry, polarography, nonaqueous titration technique, tracer tech-
nigue, mieroseopy ete. for the study of the various fractions obtain-
ed from the various vegetable tanning materials, for determining
the constitution.

D. Ramaswamy, S. Ananthanarayanan, S K. Mitra & Y. Nayu-
damma.

2.2, Biogenesis and biosynthesis of vegetsble tanning,
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2.21. Studles on tannins of myrobalans dhawa, chvx-dxm and
babul.

K. N. S. Sastry, J. B. Rao, S. Rajadurai & Y. Na'yuda'mn"la.

2.22. Effect of plant harmones on'the tannin bearing ‘plants.

K. N. S. Sastry, J. B. Rao & Y. Nayudalmna

2.23. Studies on the enzymes of avaram, babul, konnam, d1v1-
divi, myrab and dhawa.

W. Madhavakrishna & S. M. Bose.
2.24. Syhthesis of tannin constituents.
S. Rajadurai. ‘
2.31. Isolation and identification of the species of Aspergilli and
Penicillia growing in vegetable tan liquors.
V. S. Krishnamurthy & S. N. Sen. | .
2,32, ‘Effect of the presence of traces of some common metal-

lic ions on the growth of Aspergillus niger in avaram and. babul
liquors.

E. C. George & S, N. Sen. A
3. Manufacture of vegetable tannin extracts.

3,11, Study of the optimum conditions for extraction, con-
centration, bleaching and modification for special uses in the mdus-
try.

R. Selvarangan, J. B. Rao & Y Nayudamma

 3.12. Pilot plant production of vegetable tannin extracts

J. B. Rao, R. Selvarangan & G. Lakshmmarayana

3.2. Alternative uses for vegetable tannin extracts for use
in anti-rusting compounds, resin finishes, brick making etc. with
special reference to myrobalan’ and tamarind seed testa,

J. B. Rao, R. Selvarangan & Y. Nayudamma.

3.3. Effect of tanning materials on the physical properties °f
ﬁshlng nets.

B C. Basu N Ramanathan & Y Nayudamma

4 Prmcxples of vegetable tannage and mechamsm of ta.n-
ning. .
41. The reaction of some of the principal Indian vegetablé

tannins and their fractionated polyphenolic constituents with pro-
tein and non-protein substrates. o

K. J. Scaria, P. S. Santhanam & S. X. Barat. =

[

[T
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42 Studies on-the chemical: and. tanning characteristics of *

some Indian mangroves.

D. Ghosh & S. K, Barat.

43. Pnnc;ples of tannage with speclal reference to (x) oak

bark and (i) kaphal.

P. S. Santhanam, K. Ra;abather Mudaliar & S.K. Barat.

44. E. I tanning.

4.41, Effect of water on E. L tanping,
D. H. Kamath & R. Selvarangan, -
442, Bating prior to E. I tanning.

K. Rajabather Mudaliar, R. Selvarangan & S. M. Bose

443. Vegetable tanned belting leathers.

B. C. Basu.
444. E. 1. tanned wool sheep skms

B. C. Basu, N. Ramanathan & R. Selvarangan. -
45. Study of relationship between birefringence of leather

Gbres and tanning characteristics of myrobalans.

B. C. Basu & N. Ramanathan.

5. Improvement of the existing ‘processes and development

of newer processes.

51, Sole leather (bag tanning, pit tanning and drum tanning).
7T, Vijayaramaya, K. Rajabather Mudahar, A. Ganesan P. S.

Venkatachalam & Y. Nayudamma g
. 52, EL tanmng of hides and skms

I’)’f(

M. A. Rama Iyer & R. Selvarangan ,
53. Vegetable tanned belting leather.’

R. S. Ghosh, S. N. Bose & K. Wolf.

. ¢ B4. Semi-chrome glazed kid and shrunken gram leathers
from E. I. tanned leathers

J. C. Deb, T. S. Krishnen & P. S. Venkatachalam

55. Upper leathers from EI skins thhout wet work 0

.B. S Venkﬂtqehalam & T 8 Knshnan ,
5.8, Book hinding lqathers, - ,
o) Deb, P.-S. mGatgcbalpm&M A Ghani.
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Ifl. Mineral and other Tannages Unit
Object :

To study the complex nature of mineral and other tanning

agents, to develop newer tanning agents, to study the mechanism
of individual and combination tannages, to improve existing pro-
cesses and to work out newer processes.

Research Team:

Dr. Y. Nayudamma (Leader)
Dr. K. Wolf (UNESCO Expert)
Mr. A. Ganesan

Dr. S. M. Bose

Dr. D. Ramaswamy

Mr. P. S. Venkatachalam

Dr. R. Selvarangan

Dr. N. Ramanathan

Mr. J. C. Deb

Mr. S. N. Bose

Mr. T. S. Krishnan

Dr. B. C. Basu

Dr. K. T. Joseph

Mr. K. Rajabather Mudaliar
Mr. K. S. Jayaraman
Dr. T. J. Devassy

Mr. S. P. Ghosh

Mr. G. N. Hore

Mr. T. S. K. Mahadevan
Mr. M. A, Rama Iyer
Mr. A. Parthasarathy

Mr. S. Amanthanarayanan
Miss S. C. Sumathi

Mr. J. K. Khanna

Mr. S. R. Srinivasan

Mr. A. Tulsiram,.
Trainees

Research Projects :
1. Mineral tannages.

11. Study of the uncommon morganic tanning agents: Salts
of (i) beryll;um, (ii) cerium, (iii) titamium and (iv) zirconium.
A. Tulsiram, A. Parthasarathy & Y. Nayudamma,

g

19. (i) Chrome tanuing agents by newer methods and mate.
rials, Preparation of chrome liquers using (a) non-agueous. sol-
vents, (b) tamarind husk and (c) oil, and (ii) use of special .
chrome liquors with a view to dispense with some of the conven-
tional unit processes involved in chrome tanning,

S. Ananthanarayanan, T. J. Devassy & Y. Nayudamma,
2. Qil tannages.

2.11. Studies with sulphochlorinated oils.

8. R. Srinivasan.

2.12. Studies with vegetable, animal, marine and epoxidised
oils. '
K. 8. Jayaraman.

3. Studies in aldehyde tannages such as dialdehyde starch
glutaraldehyde ete,

K. T. Joseph, S. M. Bose & Y. Nayudamma,

4. Combination tannages.

41, Study of the chrome vegetable tannage in smgle bath
8. C. Sumathi & Y. Nayudamma.

42. Alum vegetable tannage for heat resistant type of lea-

thers.
R. Selvarangan & Y. Nayudamma

5. Improvement of the existing processes and the devélop‘
ment of newer processes,
5.11. Dressing of furs.

Trainee, M. A. Rama Iyer & R. Selvarangan,
 5.12. White tannage of skins.

M. A. Rama Iyer & R. Selvarangan.

521. Water buckets.

G. N. Hore & A, Ganesan.

522, Garment and glove leathers fast to washmg
P. S. Venkatachalam & T. S. Krishnan.

5.23, Leathers for sports goods, viz., cricket ball, hockey ball,
foot ball and volley ball, etc.

T. S. K. Mahadevan, T. 8. Krishnan, A. Ganesan & Y. Nayu.

. damma,

5241, Chrome and chrome retan upper leathers, .
S, P. Ghosh, S. N. Bose, J. C. Deb, P. S. Venka*tadhalam:&

A. Ganesan,
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5.242. Preventing grain ¢rackiness in full grain retan leathers.
R. Selvarangan.

5.25. Buffalo hides for shoe upper and upholstery leathers.
Trainee, P. S. Venkatachalam & Y. Nayudamma.

5.26. Hydraulic leathers, viz., oil seals, washers, flexible coup-
lings, packings etc.

T. S. K. Mahadevan, S. N. Bose, K. Wolf & P. S. Venkata-
chalam.

5.27. Cycle saddle leather.

T. S. K. Mahadevan & K. Wolf. - ‘

5.28. Finishing of leathers in oriental designs and screen
printing.

A. Ganesan & P. S. Venkatachalam,

5.29. Leather puppets.

K. Rajabather Mudaliar, R. Selvarangan & Y. Nayudamma

. §31. Raw hide a:nd tanned pickers and picker savers—effects

of agemg

S. N. Bose, J. K. Khanna, K. Wolf & N. Ramanathan

5.32. Hide and skins for musical instruments.

M. A. Rama Iyer & R. Selvarangan.

5.41. Physical testing of industrial leathers and method of
preservation of tensile strength.

B. C. Basu & N. Ramanathan.

5.42. Relation of the physical properties of raw hide to those
of the finished leathers.

B. C. Basu & N. Ramanathan.

IV. Leather Auxiliaries Unit
Object :

A variety of auxiliary materials goes into the finishing of lea-
thers. A majority of these are at present being imported at great
cost. The variety and number of auxiliaries are large and the
quantity of each of these consumed by the industry is litile—which
militates against their manufacture in India economically on ‘a
large scale, Suitable methods have, therefore, to be developed

~for their manufacture, making use of the indigenous materials,
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A fundamental study is also required on the reaction of these
auxiliaries with protein for better appreciation of their properties
and use. The research programme has hbeen planned keeping
these m view and work 1s distributed as follows:

Re.search Team:
. Mr. M. A. Ghani (Leader)
Dr. Y. Nayudamma
Mr. A. Ganesan
Dr. S. M. Bose
Dr. D. Ramaswamy
Mr. P. S. Venkatachalam
Mf..J.:B..RaO \
Dr. R. Selvarangan
Mr. G. Lakshminarayana
Mr. J. C. Deb
Dr. W. Madhavakrishna
Mr. T. S. Krishnan !
Dr. S. Rajadurai ,
- Mr. K. 8. Jayaraman
Mr. G. S. Rama Iyer
. Mr. D. B. Mukherjee
Mr. K. Rajabather Mudaliar 4
Dr. T. J. Devassy S
Mr. T. K. Parthasarathy
Mr. V. R. Kishore
~*."Mt. S. C. Dhar
Mr. V. V. Subramaniam
Mr. V. V. Muralidhara Rao

Research Projects:
1. Fat liquors.
11. Studies on the preparation, application and mechanism

of reaction of cationic, anionic and nonionic fat liquors from indi-
genous vegetable oils, marine oils and mineral oils. :

V. R. Kishore, V. V. Murslidhara Rao, M. A. Ghani and

" (. Dakshminarayana.

1.2. Exploratory studies on sultable substitutes for sperm mls
and neatsfoot oil usmg vegetable oils.
¥ R. Kishors, M. A. Ghani and Y. Nayudamma:
1.3. Preparation of neatsfoot oil from waste bones.
. V. R. Kishore and M. A. Ghani.
" 2. Finishes and their evaluation.
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91, Water based finishes,
V. V. Subramaniam, J. C. Deb and M. A, Ghani.
22. Resin and glossy finishes.

T. K. Parthasarathy, M. A. Ghani, A. Ganesan and Y. Nayu-
damma.

2.3. Studies on the preparation, testing and standardisation
of acrylic and other resin emulsions for finishing,

J. B. Rao and M. A. Ghani.

3. Impregnation of polymers into leathers.

3.1. (i) Waterproofing sole leatbers.

J. B. Rao, S. Rajadurai and K. Rajabather Mudaliar.
(ii) Waterproofing glove and clothing leathers.

T. J. Devassy, P. S. Venkatachalam and T. S. Krishnan,

4. Synthetic tannins'.

41, Study and prepaxIation of synthetic tannins.

D. B. Mukherjee and M. A. Ghani.

5. Dyestufls.

5.1. Affinity of dyes to leathers of different tannages under
different conditions and the mechanism of dyeing,

V. V. Subramaniam.
8. Enzymes.

6.1. Biochemical and physico-chemical properties of certain
bates and depilatory enzymes.

8. C. Dhar and S. M. Bose.

6.2. Specificity studies on depilatory enzymes.
W. Madhavakrishna and S. M. Bose.

7. Adhesives, shoe polishes and stains.

71. Study and preparation of adhesives, stains, shoe polishes,
dressings, welting cement ete,

G. S Rama Iyer.
8. Pilot plant manufacture.
8.1. Fat""fidqors.

narayana. ‘
8.2. Synthetic leather oils.
D. Ramaswamy and G. Lakshminarayana.
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: _
V. V. Muralidhara Rao, V. R. Kishore and G. Lakshmi-

83. Water based finishes. .
V. V. Subramaniam, J. C. Deb, M. A. Ghani and G. Lakshmi-

narayana. .
* 8.4. Resin and glossy finishes.

. T. K. Parthasarathy, M. A. Ghani, A. Ganesan, Y. Nayudamma
‘and G. Lakshminarayana. » .

8.5. Synthetic tannins.

D. B. Mukherjee and G. Lakshminarayana.

86. Enzyme bates and unhairing agents.

S. C. Dhar, S. M. Bose and G. Lakshminarayana.

87. Shoe polishes and adhesives.

G. S. Rama Iyer and G. Lakshminarayana.

88. Basic aluminium sulphate.

R. Selvarangan, M. A. Ghani and G. Lakshminarayana.

89. Hide powder.

K. S. Jayaraman and G. Lakshminarayana.

ion of the leather auxiliaries produced on a pilot
plan? .géalf :?ltfet Institute (This work is to be done by the.Techr_xi—
cal Services Unit and the staff of the tannery in collaboration with
the concerned research associates).
V. Bye-products Unit

Object: .
. Itis generally acknowle
mainly upon the better utilisat

dged that the profits of a tanner depend
ion of the bye-products. The Indian
ble, because of the obnoxi-

er has been treated as an untouchable,
zﬁnodour of the tannery effluents. Treatment of tlfese effluents to
avoid objectionable odour and colour is thus essential. Researches

are geared to tackle these problems.

Research Team:
Dr. Y. Nayudamma (Leader)
Dr. S. K. Barat
Dr. S. M. Bose
Mr. G. Lakshminarayana
Mr. K. Radhakrishnan
Mr. M. Natarajan
Mr. D. R. Krishnan
Mr. G. J. Thabaraj
Research Fellow
Senior Laboratory Assistant
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Research Projects;

1. Leather Boards. S S

11, Preparation of leather hoards for different uses from
(i) chrome leather shavings, (ii) vegetable fanmed leather
trimmings, (iii) in admixture with rags, jute and (iv) with
vulcanisation, :

K. Radhakrishnan and Y. Nayudamma.

1.2. Manufacture of leather boards on a pilot plant scale,

K. Radhakrishnan and G. Lakshminarayana. ‘

1.3. Possibilities for using leather boards as stiffeners in
moulded footwear.

K. Radhakrishnan.

2. Hair and wool, »

2.11. Pilot plant work for salvaiging, acid washing, bleaching
and disinfection of tannery wool, goat hair, factory waste wool.

Senior Laboratory Assistant and S. K. Barat.

212, Study of the physical properties of the tannery wool
and hair: effects of cross linking treatment. ' ‘

S. K. Barat.

213. Softening of pig hair, camel hair for bristles.

S. K. Barat.

3. Manufacture of gallic and tannic acids from myrobalan
wastes of extract factories.

Senior Laboratory Assistant and S. K. Barat.

4. Study on the preparation of glue and gelatin from
_ indigenous raw materials.
©+" "D.R:yishnan and S. K. Barat.
5. Tanuéty effluents and wastes.
% 5L Utilisaffbp of amino acids prepared from proteinous
wastes of tannery!
""‘-i M. Natarajan. and S. M. Bose.
5.9, Studies'lcoh the biological decomposition and oxidation of
tannery effluerfts with particular reference to the utilisation of
treated effluents.

G. J. Thabaraj and S. M. Bose.
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Vi PEngineering Unit

Object: e

' 'This unt is intended to undertake planning, construction and
inﬁntenance of buildings, roads, ete. and also to assist the research
teams in designing, preparing, setling up and sexvicing analytical

tools and tanning machinery.
Research Team:

" * Dr. N. Ramanathan (Leader)
" pr. Y. Nayudamma
Mr. A. Ganesan
© - Dr. D. Ramaswamy
 Mr. M. Thiruvengadam .
Mr, V. Madhavan
Mr. K. Seshaganapathy Rao
Mr. A. Parthasarathy
Senior Laboratory Assistant.

" Projects:

1. Planning, construction and maintenance of buildings, roads

and providing necessary auxiliary setvices like water, light, power
A‘ " efe,

V. Madhavan and M. Thiruvengadam. )
2. Erection, upkeep and maintenance of the machinery and
pguipment in the tannery, workshop and laboratories.
N. Ramanathan, M. Thiruvengadam and P. S. Venkatachalam.
3. Design, development and construction of newer tools and -
instruments for research. o S
A. Parthasarathy, D. Ramaswamy, N. Ramanathan and

Y. Nayudamma.

4. Newer tools and machinery for leather industry. | A
.. M. Thiruvengadam, A. Ganesan ‘and K. Seshaganapathy Rag.
© " VAL Dissemination of Scientific Knowledge o

The Institute concerns itself particularly with thgiaﬁp}iéation
of science to the industry. It is therefore not enough to conduct
research, but it is essential to disseminate the results of the re-

_ “search into the industry effectively anfl within the shoriest period
o to put the leather industry on the lap of science, This work will
‘be undertaken by the following -different units, - - - . .
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Vit (1) Survey und Information Unit
Object:

1. To obtain the necessy
consumption, imports, exports of
goods and leather auxiliaries and

with the current trends in the industry

2. To di i
o disseminate the results of researcheg by (a) attending

to technical enquiries (b) hold;

) din, :

and (c) by maintaining a Museugmsyar?lgosla' ‘Open Houses’ ete.
exhibitions, Participating in public

3. To co-operate with th

e .
Industries Service Institutes 4 other organisations like Small

states, Leather Export Promotio, € institutes of the various

interests of the loather industry,n Council ete., in Promoting the
Team:

Mr. N. Subramanian (Leader)

Dr. Y. Nayudamma

Dr. S. K. Barat

Mr. A. Ganesan

Mr. M. A. Ghani

Mr. K. Seshaganapathy Rgo

Junior Scientific Assistant

Mr. V. A. Lakshmanan : \

Mr. K. Rangaramanujam

Mr. S. Krishnamurthy

Museum Assistant

Projects:

1. Compilation of informat;
to leather trade and industry, on and

K. Seshaganapathy Rao and Junij
2. Reports.

2.1. Research Programme.

N. Subramsnian and §, K. Barat. .

22. Half-yearly and Annual
reports.
M. A. Ghani. "

2.3. Monthly summary to the cabinet,
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statistical datg relating

or Scientific Assistant,

N. Subrathanian. -

2.4, Parliamentary questions..

N. Subramanian, '

2.5. Compilation of stat
industry. - |

Junior Scientific Assistant and N. Subramanian.
open houses etc.

ement of technical aid rendered to

3. Symposia, seminars,

N. Subramanian et al.
4. Technical enquiries received from the trade and industry.

Junior Scientific Assistant, K. Seshaganapathy Rao and
N. Subrgmanian-

.5. Visitors.

Museum Assistant, Junior Scientific Assistant.

6. Press release and handouts.

N. Subramanian.

7. Museum and exhibitions.

(i) Maintenance and upkeep of the museum. (ii) Setting up
and organising exhibitions at the Central Leather Research Insti-

tute and outside. (iii) Setting up of a permanent museum at the

Institute. (iv) Preparation of charts, placards ete. for exhibition

purposes. _
Museum Assistant, K. Seshaganapathy Rao, V. A. Lakshmanan

and Junior Scientific Assistant.
8. Mobile Exhibition. A
8.1. Organising mobile exhibition on “Leather in Life” for

being displayed in the various places all over India (to be organised
by Committee consisting of the officials of the Institute, leather

manufacturers and leather goods manufacturers). ‘
8.2. International Leather Fair (to be organised in collabora-
tion with other organisations pertaining to leather trade and

industry).
9. Tanners get-together meetings.

To organise a meeting of the tanners at centrally located
places to ascertain their problems and advise suitably. Centres:
North Arcot District, Trichy (to cover Erode and Trichy), Coim-
batore (Coimbatore and Salem), Bombay, Kanpur, Caloutta,

Madras etc. o
Y. Nayudamma, S. K. Barat, A. Ganesan and N. Subramanian,
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10. Publicity: Lectures and popular talks on the leather in«
dustry, uses of leather etc. to schools, colleges, clubs, radio talks
etc.

11. Photo-cine.

11.1. Taking photographs, cine films etec. of the functions held
at the Institute and also recording experiments and results of
researches and products, extension service work etc,

S. Krwhnamurthy and K. Rangaramanujam.

11.2. Projection of cine films on leather in schools, colleges,
clubs and other organisations. ,

K. Raxngaramanu]am‘ and S. Ki-ishnamurthy.

VII. (2) Extension Services Unit
Object:

Extension services unit will visit the tanners all over India
from time to time, to study the conditions, collect information and
samples to bring problems of the industry to the Institute. This
unit will also arrange for practical demonstrations of the various
processes worked out through research, at the Central Leather
Research Institute and at other regional tanning, institutes and
tanning centres. The country is for convenience now divided mto
four regions, viz., East, West, North and South and each region
is to be looked after by a Senior Scientific Officer who is well
conversant with the regional languages and regional tanmng
processes. :

At the request of the Tanners Federation of India, it has been
decided to set up permanent regional centres at Calcutta Bombay
end Kanpur to be in constant touch with the important active
tanning centres.

Team:

Mr. A. Ganesan (Leader)
Dr. Y. Nayudamma
Dr. S. K. Barat
Mr. P. S. Venkatachalam
Mr. N. Subramanian

- Dr. R, Selvarangan’
Benior Scientific Officers
Mr..S. C. Nandy
Mr. T. S. Krishnan

- Mr. W. N. Pandav

G. N, Hore
M. S. Patel

P
Vuayaramayya
. K. Mahadevan
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Projects:
1. Survey. :
The following areas will be surveyed:
(i) Bikaner and Jun Jun in Rajasthan, (i) Himachal

‘Pradesh, (iii) Jammu and Kashmir, (iv) Eastern U.P. in Uttar

Pradesh, (v) Benares Kantha and Sambar Kantha regions of
Gujerat, (vi) Eastern region of Madhya Pradesh, (vii) Marath- -
wada, Vidarbha and Khandesh in Maharashtra and (viif) Mysore

~ State (North and Central).

Y. Nayudamma, S. K, Barat, A. Ganesan and N. Subramanian,

2. Practical demonstratxons at the Central Leather Research
Institute.

April 1961 .. Belting leather. ,

May 1961 . Chsﬁ;nse and mordanted crust from goat
July 1961 .. Book-binding skivers and chamois from
goat skin split.

Sept. 1961 ;- Semichrome glove leather.
Dec. 1961 .. Cycle saddle leather. - '

- Chrome retan leathers for washers,
P, S. Venkatachalam and concerned research workers;
3. Practical demonstrations at outside centres. .-

3.1, PUNJAB
(1) Rajpura (Kasturba Seva Mandir): March, 1961

Bag tanning and glossy finishes.
G. N. Horg and S. P. Ghosh.

(ii) Jullundur (Govt. Tanning Institute): Sept-Oct 1961,
Football leather.

T 8. K. Mahadevan and W N, Pandav
& | .



3.2, JAMMU AND KASHMIR

(i) Shaltung (Govt. Tannery, Srmagar) July-Sept 1961
» {a) Chrome retan.
A. Ganesan.
(b) Sole leather.
T. Vijayaramayya.
{c) Fur dressing.
A. Ganesan.
(d) Glossy finishes.
S. M. De.
(e) Book binding and fancy leathers.
S. M. De.
3.3. RAJASTHAN
(i) Babaicha (Tanners Colony): April 1961.
Bag tanning.
G. N. Hore.
(i) Bassi: Aug.-Sept. 1961
Bag tanning,
G. N. Hore and L. M. Prasad. ‘
(iii) Jobner (Tanners Colony): Sept. 1961.
Bag tanning.
G. N. Hore and L. M. Prasad.
(iv) Gillond: Aug. 1961
Bag tanning.
S. P. Ghosh and W. N. Pandav.
(v) Sajat Road: Sept. 1961.
Bag tanning.
8. P. Ghosh and W. N. Pandav.
(vi) Pipar city: Dec. 1961 Jan. 1962,
Skins tanning.
I. M. S. Patel and T. S. Krishnan,
34. MADHYA PRADESH ’
(i) Neemuch (Govt. Tanning Centre): QOct, 1961
Bag tanning and glossy finishes.
W. N. Pandav and 1. M. S. Patel.
(i) Bhopal: Oct. 1961.
Bag tanning and glossy finishes.
G. N. Hore and L. M. Prasad,
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4iii) Narsingadh: Nov. 196L.. . ..
Bag tanning and glossy finishes.

" W.N. Pandav and I. M. S. Patel.

(iv) Malhargadh: Feb.-March, 1962,
Bag tanning and glossy finishes.
8. P. Ghosh and L. M, Prasad.

3.5. ORissa’ - ' :
(i) Barpali (Govt. Tanning Centre): Apri[ 1961.
Bag tanning, charas leather and glossy ﬁmshes ‘
© 8. P. Ghosh. o

3.6.. WEST BENGAL

(i) Calcutta (SISI Centre) Dec. '61—Jan. 62 and April
1962,

(a) Cycle saddle leather. s

T, S. K. Mahadevan.

(b) Garment leather.

-T.S,: Krishnan.

3.7. MYSORE

" (i) Bangalore (Tanners' locality): Peb.March, 1962

EI kips process.
R. Selvarangan and I M. S. Patel.

3.8, GUJERAT - o
(i) Rajkot (Central Model Tannery): March—May, 1961 and
Sept.-Oct. 1961. ‘ o
(a) Sole leather
T. Vijayaramayya.
(b) Upper leather.
S. M. De.

3.9, MADRAS - ‘
i) Coimbatore (Tanners’ locality) Aug.-Sept. 1961,

Skins tanning,
‘R. Selvarangan.

| (i) Ambur (Tanners’ locality); Feb. -March 1962 _'

Skins tanmng
R. Selvarangah.” '
4. Improved methods of curing: Conductmg a practical

L demonstratxon of the new curmg methods developed at the Instxtute
" g different centres.

S, C. Nandy.



VI, (3) Training Unit .
Object ;

During the last few years, the industry has been awakened to
the need of trained leather technologists. The Central Leather
Research Institute has the unique privilege of working in close
collaboration with the University of Madras; the Department of
Leather Technology of the University is run by the Institute, Faci-
lities are offered at this Institute for tralmng students at the
different levels, mentioned below :

(i) B.Sec. (Tech.) in Leather Technology of the University of
Madras.

(i) Post-Graduate courses by research for Ph.D. degree
of the various universities in India.

(iii) Practical training programme for the tanners with no
basic educational or other qualifications.

(iv) To give advanced traming in the newer methods to the
staff of the various tanning institutes in India.

(v) Training of students from abroad both in the laboratory

and tannery.
(vi) Training of apprentices, Government Scholarship holders.

Team :
Dr. Y. Nayudamma (Hony. Professor)
Dr. E. C. Mathew (Hony. Reader)
Dr. S. N. Sen
Dr. S. M. Bose
Mr. M. A. Ghani
Dr. D. Ramaswamy
Mr. S. K. Mitra
Dr. N. Ramanathan
Dr. R. Selvarangan
Mr. M. Thiruvengadam
Mr. P. S. Venkatachalam
T. S. Krishnan
K. S. Seshaganapathy Rao
Mr. R. S. Ghosh
K. R. V. Thampuran
VIL (4) Technical Services Unit .
Functions :
This unit is intended to carry out analysis of the materlals used
in, and the products of leather manufacture for the Instxtute tan-
ning trade and industry.
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(i) Analysis of samples of water ete. for the industry and
to assist the Information and Extension Service Units in regard to
such analysis,

(i) Routine analysis of raw and treatment matenals stores
and pilot plant products.

(iii) Analysing samples on behalf of various organisations
like the Indian Stawndards Institution, Leather Export Promotlon
Council ete.

(iv) Undertaking job works in the tannery for small scale
tanners.

(v) To analyse samples of leather auxiliaries as obtained in
the market in India and abroad so as to advxse the tanner and
technologist suitably.

(vi}) To test pilot plant products.

(vii) To develop newer analytical methods. ,

(viii) To carry out studies with a view to furnishing the
processes of leather manufacture and leather auxiliaries, .

(ix) Preparation of standard solutions for all laboratories of
the Institute.

Team :
Dr. R. Selvarangan (Leader)
Mz, S. K. Mitra
Mr. M. A. Ghani
Dr. N. Ramanathan
Mr. J. B. Rac

Dr. R. Bhaskaran

Mr. T. K. Parthasarathy

Mr. V. V. Subramaniam

Mr. K. J. Kedlaya

Mrs. M. R. Mythili

Mr. S. Bangaruswamy

~ Mr. D. H. Kamath
Projects :

1. Analysis of leather, leather auxiliaries and water, analysis
of trade products, testing of stores purchages, analytical work con-
nected with Indian Standards Institution, development of gewer
analytical techniques, analysis and standardisation of pﬂ.ot plant
products and similar products from the industry.

8. Bangaruswamy & M. R. Mythili
a2



% () Determinat wittable anafyticel pFo4
tion of & :
ﬁmmofhuwymwmm and &F
hﬂuorsn:: od of estimation of acids and salts ratio 38 ¥
quicken up the working of the tan liquors.
S. Bangaruswamy & R. Sejvarangan.
3. Correlation of chemical, physical, mieroscopi
f leath o caemical, physical, microscopical PRy
;sﬁ ot ti::. and drawing up specifications for the Indian Stanilf
(a) Physical and microscopical data,
(b) Chemical data,

S. Bangaruswamy, R. Selvarangan & J. B, Rao.
4. Testing and standacdisston o lesther inishes and ﬁ’“’“”

ed leathers. )
-.~ N. Ramanathan, T,
M. A. Ghani. an, L. K. P&rﬁ\asarathy’ V. V. Subra.mamaIn &r

- 5. Determing y i fadian
hides, ““°f““““mmmpmm°“?#“?i
R. Bhéskaran & S. K. Mitra, s

6. ldentification of defects in tanni
tion of their source. ed’ hides and skins loct-

D. H. Kamath & R. Selvarangan.
VIL (5) Publications Unit

',

Object :
(i) Publication of the Monthly Bul!etm, the .
letins, leaflets, brochures etc. of the Institute. other techmcn ‘bul

(ii) Maintenance of the library. '
(iia) Providing assistance to the research associates. by way

el

of abstracting and translation services in order to keep the research
units posted with the current trends in science and technolo .

 Team: S o

. V. 8. Padmanabhan (Leader)

. Y. Nayudamma o
iss V. Swamakamakshx '
. K. C. Shivappa’

. K. A. Ramaswamy
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" 1. Editing research papers and other matter for the BuI-
‘letin and publishing ‘the Process Bulletins and such other publi-
catmns ‘

V S. Padmanabhan & Y. Nayudamma.

2. meung of Tamil and Hindi Bulletins and process Bul-

K,~ Rmswnmy & K. C. Shivappa
3 I.abrary

shi & V. 8. Padmanabhan

Lo Waﬁg service.
i MY S Padmanabhan & Research staff of the Institute.

Téandation service.
V. 8. Padmanabhan, K. A Ramaswamy & K. C. Shlvappa

6. Weekly seminar.
) V. s Padm.anabhan

a (A A seminar is conducted every Friday when one of the
research associstes or an outside speaker presents a paper for

dz.scussmn )

o viL (6) Leather Economics Unit L
dw éé il L t
m unit ‘i mtended to study the economic aspects of the
Tt mn dustry in the whole bf India, by undertaking the study
Masiver: deonomics, covering the survey of the existing industry
wd ity Practices, methods of production, marketing, transport, sta-
tistioaT il ‘,»{eontrol ete. 'fhe surveys of the leather mdustry 4
alreally carﬂed out’ by ‘the' various organisations, State and Cen—
tral G6vernhwntg iwill be ‘takeh into consideration to avoid overs
| hppmg or duphcaﬁoh Of the work:

Team :
Mr. P. N. Chowdhury (Lea.der)
Jumor Scxentiﬁc Assxstant ‘

Progecta‘ , ‘ ‘ ‘
.1, This unit will undertake the work with advantage witht
(5) the primary ‘data available by direct survey of the field staﬁ'»,
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(i) with the secondary data obtained from the various organi-
sations connected with the leather industry.

The data thus obtained may be fully ahalysed and interpreted.
Where there is a conflict of information or where the sets of data
from two different sources do not check properly, the field staff
may make a special study of the problem to assess the problem
fully. In this direction, the work undertaken by the Small Indus-
tries Service Institutes, Leather Export Promotion Council, Deve-
lopment Wing, marketing Department and other organisations
would give enough data to be processed by this unit.

2. Survey of the existing uses of leather in the engineering,
automobile and electrical industries.

3. Compilation of the necessary statistical data about the
leather industry and weekly market repors.

4. Position of the leather substitute vis-a-vis leather.

VIL (7) Productivity and Scientific Management Unit
Object :

The Indian leather industry has for ages remained essentially
a decentralised cottage industry. There has been an awakening
amongst the Indian tanners to modernise their tanneries and avail
themselves of the results of the researches. Increasing producti-
vity and application of scientific management in the tanning indus-
try will go a long way to improve the industry and also the people
engaged in it. Training in various branches of productivity as
applied to leather industry is now to be taken up.

The Institute is in liaison with the National Productivity
Council and the Madras Productivity Council and two members
of the staff of the Institute have been trained in some of the short
term courses conducted by the Madras Productivity Council. At-
tempts are being made to obtain the services of an expert and also
get the personnel of the Institute trained abroad in Productivity
and Scientific Management under the Foreign Exchange Aid
Programmes.

VIL (8) Leather goods Manufacturing Unit
Object :

Leather goods valued at about Rs. 10 lakhs are being export-
ed annually and the demand for leather goods in the overseas mar-
kets is on the increase. The sale of leather goods depends main-
ly on the design, workmanship and finish. Formulation of finishes
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required for leather and leather goods, and impregnation of anti-
moulding and waterproofing compounds on leather forms an inte-

gral part of the research programme of the Institute. This unit

aims at developing modern techniques in design and industrial art

which are natural adjuncts to the final finish and workmanship, It

is proposed to undertake research on design and finish of leather
goods as well as to develop suitable types for their manufacture
obtaining the services of a noted artist and designer as a consultant

to this unit.

Team:

Dr. Y. Nayudamma (Leader)
Industrial Consultant ’
Mr. O. S. Davood
Designer-cum-Artist

Skilled Artist

Skilled Workman
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For outstanding results
d\ in Leather Processmg

’\PRIMAI. FINISHES
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ROHM & HAAS
- GCOMPANY (USA)”’
“and

GHARI.ES LENNING & 0. (u k)

Because of thelr inherent erxubllity
and remarkable filling and levelling \
power, The Primals are ideal for the
fmlshmg of many leathers, -
T R 0
Represented in India by::

AMRITI.AI. & CO. PVT'LTD,
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