-
q‘?,Amim’“’\r
NGvE23
36k



Bulletin of

The Central Leather

(YIS

/fézi; RAR np
ey 'u‘ 3 J ‘ \‘1 *9:62 ‘ f
Madras
Vol. VIII OCTOBER, 1961 No. 3

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
INDIA

Bull. cent, Leath. R_es. Inst., Vol. 8, No. 3, Pp. 101-152, Madras, Octcber, 1961



i
!

Bulletin of
The Central Leather Research Institute

Vol. VIII OCTOBER, 1961 No. 3

CONTENTS

The effect of Tanning Agents on the Optical Birefringence
of Collagen
B. C. Basu, N. Ramanathan & Y. Nayudamma .. 101

Research Bears Fruit—Rapid sole leather tannage by
vegetable-chrome-vegetable combination tannage
—A. Ganesan & T. Vijayaramayyae .o 123

Research Bears Fruit — Vegetable-chrome-vegetable combi-
nation tannage as a substitute for bag tanning
— W. N. Pandav & A. Ganesan . 127

Letters to the Editor :

(1) Studies on biosynthesis of tannins in indigenous
plants. Part V: Occurrence of a flavan-3: 4-diol in
pithecolobium dulce—S. Rajadurai .. 130

(2) Studies on biosynthesis of tannins in indigenous
plants. Part VI: Isolation of quercetin from the

heartwood of dhawa —K. K. Reddy, et al .. 132
Technical Seminars :
(1) Water-proofing of sole leather—P. L. Muthiah .. 133
(2) Myrobalan as a self tanning material—K. J. Ked-
laya .. 134
Tanners’ Corner .. 135
Classified Abstracts .. 137
Notes & News .. 143
C.LR.I. News .. 150

Editorial Board:

Dr. Y. NAYUDAMMA (Editor)

Dr. V. S. PADMANABHAN (Managing Editor)
Dr. S. K. BARAT

Dr. S. N. SEN

Mr. M. A. GHANI

Mr. N. SUBRAMANIAN (Secretary)

Annual Subscription.—Rs. 9/- (inland); Rs. 18/- (foreign) ; Single COp;;i—S_nP,
The Bulletin of the Central Leather Research Institute is issued monthly.

Communications regarding contributions for publication in the Bulletin
books for review, subscriptions and advertisements should be made to the
Managing Editor, C. L. R. I, Madras-20,

All remittances by cheque or money order should be made payable to
the Director, Central Leather Research Institute.



A wattle extract
of consistent
high quality

and low colour

Made from selected
Mimosa Wattle Bark

Distributed in India by

RALLIS INDIA LIMITED
BOMBAY  MADRAS  CALCUTTA

LRI
LA
SIS

€ L "

$T % iy

£

RRCOEIREIHI>. » >
Setesin R .

'y
>

S
8

AR
SR
FEX o8
- x4
X

QUALITY
' LEATHER
~ ﬂNlSHES PIGMENT FINISHES E§§

29
L
hZ)
- e

.Q
9
Fan

&
(%27

!

A3
N LY
<Y

)
¥, ?'

SR aevs
X qm:-:':.f,.c
Gk It 2y

R
RESIN FINISHES ¥
SOLE POLISHES °

A,
\',“&“
vatsy
ok

BINDERS & AUXILIARIES =

)

:; AR .
£3
£3 2 3 )
AN gy
AR KPS

_HANDYMEN INDUSTRIES PRIVATE LTD

PHONE: 86871 * 161 MOUNT ROAD MADRAS-2 INDIA GRAMS: REPTILES

o (A AT PO d L Pt "‘\\
e TS S O R T R AN LT
v, B8 Ra8nsrus APES A4 Faheie Nt WGy 9,
Sanaihents oy WP ‘%‘ﬁ@? N

§,
R

Y
ralt !

THE EFFECT OF TANNING AGENTS ON THE OPTICAL
BIREFRINGENCE OF COLLAGEN*

BY

B. C. Basu, N. RamanatHaN & Y. NAYuDAMMA
Central Leather Research Institute, Madras

Received on May 5, 1961

SUMMARY

This study has shown that all the pyrogallol type tanning mate-

_rials .investigated effect a reversal in the sign of birefringence (b.r.)
of collagen fibres. Some of the catechol type tanning materials do
the same but the change in sign is not very prominent. Negatively '
birefringent crystals were observed in those tan liquors which brought

. about the reversal in the sign. This was confirmed by separating
the crystals (non-tans) from the tan liquor by dialysis and treating
the fibres with the dialysates. The anisotropic crystals found in’
liquors of hydrolysable tanning materials were strongly negative with
‘respect to their long axis, while those in liquors of the condensed-
type were only weakly negative. On increasing the pH of the liquor
to values above 7, the anisotropic crystals became isotropic and fibres
treated with tan liquors at these higher pH values did not exhibit
negativity. On heating’ also, the anisotropic crystals lost their nega- -
tive br. and regained it after exposure to moisture.” Collagen fibres
treated with these non-tans became positively birefringent when
they were heated and regained their negativity on cooling. The
higher the concentration of these crystals in the tan liquor, the more
prominent was the conversion to negatjvity. These experiments con-
firm that the negatively birefringent crystals found in the tan liquors
are causing the reversal in the optical sign. X-ray diffraction -
studies revealed that no macrocrystals were present in the free state
in the treated fibres. Since an alteration of the collagen X-ray
pattern has been observed, the change in the sign of bur. is probably -
caused by a molecular interaction between collagen and the nega-
tively birefringent crystals.

Paper chromatography of the dialysates obtained from the tan
liquors of myrobalan and gambier revealed spots identical to those
given by gallic acid and catechin respectively. .The gallic acid and
catechin crystals in the tan liquors probably effect the reversal in

*Based on the thesis of Shri B. C. Basu which was_awarded, the Ph.D.
degree -of - the University of Madras, : : -
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the optical sign of collagen. On the basis of thig study, vegetable
tanstuffs are classified into five groups depending on the amount and

the nature of the br. of the crystals found in the dialysates of their
liquors,

Introduction

Polarisation optics has found a vast field of application in the
study of fibres in general. Comparatively only a little work has
been done on the birefringent properties of collagen and leather
fibres. Available literaturel-$reveals that collagen fibres are normally
positively birefringent and that treatment with certain tanning
materials or chemicals converts the fibre into a negatively bire-
fringent one. Though attempts have been made to explain the
reversal of the sign of birefringence (b.r), extended investigations
to determine the causes of this phenomenon are lacking. It is
the purpose of this paper and the succeeding ones to report the
results of detailed work on this problem and to relate, as far as
possible, the nature of b.r. of the fibres with the nature of the tan-
ning materials used on the one hand and with other properties of
the fibres and leather such as shrinkage temperature on the other.

Collagen fibres occur in bundles and it is difficult to isolate
what may be termed a ‘single fibre’. As the determination of b.r.
involves the material thickness of the sample, it is difficult to
obtain reliable quantitative data on b.r. Hence only the sign of the
b.r. is stated in the results. It is possible, however, to distinguish
between strong and weak b.r. by observing the brightness of the
fibre between crossed nicols. For convenience of presentation, the
paper is divided into three parts.

PART 1

Materials and Methods
Source and preparation of fibres;

(A) Fibres from buffalo cheek: A piece of wet salted hide
from the cheek of a slaughtered buffalo was washed thoroughly in
running water and hand-fleshed. Then it was acetone dehydrated
in five changes of acetone over a period of two days and dried in the
laboratory conditions of 80°F % 4° temperature and 65% %= 2%
relative humidity. A small piece of the stock was wetted back if
distilled water overnight; the fibre bundles were teased out ant
redried by dipping in acetone. 'The teased out fibre bundle:
obtained were 1-0—1'5 cm. in length and wavy in nature.
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(B) Kangaroo tail tendon (K.I.T.): Samples of K/TT. fibres
were obtained from the Australian Leather Research Association.
The source and details of treatment given by them are as follows:

(i) Excised from the tail of a kangaroo, dead 26 hours.

(ii) Extracted for 3 days in 3 changes of 7% aqueous
solution of sodium chloride,

(iii) Dehydrated with acetone.
(iv) Extracted with ether.

Fibre bundles of kangaroo tail tendon were, to some extent,
straight and long.

Technique of observing the b.r. of fibres:

The limed, delimed and dehydrated fibre bundles, both from
buffalo cheek and kangaroo tail tendon, were fixed on micro-slides.
The method was to scratch two lines, 1 cm. apart, on the micro-
slide by a diamond point in order to attach a fibre bundle (in the
stretched condition) at its ends with the help of Durofix. The ad-
hesive does not hold the fibre bundle in tension when the slide
surface is smooth and wet. The fibre bundle along with the micro-
slide was immersed in solutions for pretanning and tanning treat-
ments. Sometimes only a few drops of tanning solution were used
to cover the fibre bundle. The optical change, if any, in the fibre
bundle in the wet stage or after drying was observed using a
polarising microscope and a first order red plate. The experiments
were conducted in a laboratory having atmospheric conditions of
80°F = 4° temperature and 65% =+ 2% R.H. Fibre bundles teased
out of commercially tanned leather were also examined. 'This
included leathers tanned with cationic chrome liquor and basic
aluminium sulphate liquor., -

Data and Discussion

The findings are recorded in Tables 1 and 2. It is observed
from Table 1 that some of the vegetable tanning materials reverse
the sign of the b.r. of collagen fibre, In the case of formaldehyde,
the original positivity of the collagen fibre appeared to be main-
tained. With anionic chrome liquor, the collagen fibre was covered
partially with big birefringent crystals but the sign of b.r. of the
collagen fibre was not altered. The same characteristics were
observed with aluminium, zirconium and lignosulfonate, In the
case of cationic chrome tanned fibre, the colour of the fibre was
slightly reduced in intensity most probably due to the colour of-
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the chrome liquor. No anisotropic crystals were seen on this fibre.

F}bres tanned with some condensed ‘type vegetable tanrins,”
syntan ete. maintained thejr original sign, thoﬁgﬁ the original-
(=3

colo.ur intensity was reduced. Highly coloured tanning materials,
having appreciable quantity of inscluble matters, e.g., cutch, man-

to deposition of coloured, insoluble matters’” on the fibre sur-
face, 50 tl_lat light does not pass through it; hence "its double
refraction is not observable. It ig seen from Table 1 that the

hydrolysable type tanning materials, except valonia, reverse the

optical sign of the collagen fibre It is interestj )
. resting t B
extracted liquor of valonia acor e et the

though its tan content? is far less than that of cup and beard. Hence

it would appear that the tannin is not. responsible for this optical

change.

As regards the condensed type tanning materj
that some of them (e.g., gambier, ¢
can bring about a change in the optic

type tanning materials, Further, cute

It is also observed that the ¢

h o
tanning materials (o babul) e ange caused by the mixed type

naters not promi

that brought about by hydrolysable’ fype tziiﬁh:h;ztzm'nia?eg;:
chang?‘cguse'd‘ by tea-leaf is probably due to presenczm1 f' 11
cat?cbm’ catechin ete !0 f may be asstiméd that the ‘% onces
u,»’hlc.h‘ are rgquz}si’ble for the reversal of the s>ign‘ma liu Stance:
o‘nly. in smal.l quantities in the mixed 'ty'pe tanniﬁy .,;‘I;I‘e%?
Hence, the mixed fype does not change. the sign to a ggréét?éz‘.?n:‘
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D can change the optical sign,’

als, it is observed
klattha,’ avaram and konnam)
) » al sign of collagen fibre, thovgh
the change is not so sharp as that observed with the hydrt,jlysabgle g

‘ h (Acacia catechu) - does-
not cause a reversal in opticsl sign but ‘kattha’ does. It ig ’k)no‘wn”;

It was also found that the optical sign of collagen, tanned com-
mercially with mineral tanning agents, formaldehyde, or oil is not
altered and this confirms the findings reported in Table 1. In the
case of chrome retan leather, the optical sign was found to depend
on the nature and quantity of vegetable tanning materials used
for retanning.

TABLE 1

Showing the effect of different tanning agents on the optical
' . properties of collagen fibre

Nature of b.r. of

: Nature of
S.No. Tanning agents ; tanned fibre
£ a8 tannin after drying

0. — — Positive

1. Chrome liquor Cationic ”

2. ’ ’ Anionic "

3. Aluminium sulphate 33% basic »

4. ’ n 66% Dbasic "

3. Zirconium sulphate  Basic »

6. Formaldehyde pH adjusted BSK »

at 8

7. 'Novolak type syntan —_— v

8. Neradol type syntan — »

9. Lignosulphonate _— "

10. Immergan —_— »

11. Oxidised fish oil —_— "

12. Valonia cups Hydrolysable »

(containing beard)

13. Acorn of valonia " Negative (strong)
14. Myrobalan nut w " :
15. Sumach leaf : I ”

16. Dhawa leaf " "

17. Divi-divi pod " " '
18. Babul bark Mixed = Negative (weak)
19. Chestnut extract ” "

20. Gambier extract Condensed T,
21. Kattha extract ” T,

22, Mimosa extract ” Positive

23. Quebracho extract " Ty

24. Mangrove cutch " »

extract
Cutch extract w o S e
" (Acacia catechu)

]
ot

" Negative(very weak)

26.. Avaram bark ”

27. Konnam bark " -

28. Wattle bark " Positive
(Nilgiris _ , e

29. Tea leaf) o Negative _(wgg:lk)

30. Goran bark ” ' Positive




Collagen fibres were also treated with different concentrations
of hydrolysable tan liquors, keeping the time constant, and for
different time intervals keeping the concentration constant. It was
found that the negative b.r. became more prominent with increas-
ing time or concentration. The optical sign is affected by the
duration of tannage as well as by the concentration of tanning
liquors. Also the hydrolysable type tanning materials have a
greater ability to reverse the sign than the condensed type ones
and the mixed type (babul for instance) is not so effective as the
hydrolysable type nor is it as ineffective a '
Further, the reversal in sign in the wet stat
what feeble; but after drying it is strong.
concentration of the substances
change), in the wet and dry conditio
ing the strength of the reversal
containing hydrolysable and conde
tti;ons indicaLedh (table 2) that the reversal in the sign became
stronger with the increase in the conte
in the blend. This makes it possib o o oo, bydrolysable type

i | : le to know which of the two types
is used in predominant quantity in any commercia] leathers.

s the condensed type.
e of the fibre is some-
The difference in the
(responsible for this optical
ns of the fibre may be influenc-
Experiments with tan liquors
nsed types in varying propor-

TABLE 2

Showing the optical properties of collagen fibre due to blend

tannage for 24 hours in myrobalan and mimosa extract solution.

Ratio of Volume Birefringence
myrobalan mimosa - qu(ifor in after
wet stage drying

1 1 100 m}, Negative  Negative

1 2 ” Isotropie ’

1 3 ” Positive Weakly negative

1 4 ” ” Isotropic

1 5 » ” Positive

Next, extracts of varioug tanning materials were examined

in' the polarising microscope. Amon
_pole . g others, elongat
fine birefringent crystals were found in myrobalanga :fm:?l(j

chestnut, kattha, gambier, dhawa leaf and. divi-div; pod. No

erystals were found in cutch, quebracho, mi
basic chrome liquors. ’ 0, mimosa, syntan and

106

Marriotté observed that there was no reversal of sign when
collagen was tanned with chestnut-extract. 'The present authors
have, however, found that when a collagen fibre is tafmed Wfth a
concentrated chestnut liquor, a reversal of sign is ob.tamed.
Marriott also found that mimosa and gambier reversed the sign but
in the present experiments, reversal was caused by gambier qnly
and not by mimosa, probably due to the presence of a sufficient
quantity of negatively birefringent crystals, in the case of the

former.

It is to be noted that the crystals observed in the case of gam-
bier and ‘kattha’ disappear on dilution or heating but this is not the
case with the crystals found in hydrolysable or mixed type tanning
materials, because these crystals are insoluble in water. They have
characteristics similar to ellagic acid crystals, occurring in myro-

balan-bloom.

PART 11

It has been stated in Part I that crystals varying in size and
shape were found in tan liquors and that these non-tans brought
about the reversal in the sign of b.r. of collagen fibres. It became
necessary to separate the crystals and see if they could by them-
selves cause the reversal. Promising results in separating the
non-tans from the fanning acids have been obtained! by means
of dialysis through smoke tanned collagen membranes, marketed
under the name of “Naturin”. ‘The tanning acids and their salts
have been found to be retained by this membrane while non-
tanning acids and their salts are found in the dialysate. A non-
tanning acid has been regarded as a compound which does not
give a precipitate with the gelatin-salt reagent.

Matrials and Methods

‘Naturin’ (i.e., the membrane) was fixed with the help of a
rubber-ring and collodion solution around the mouth of a glass-
funnel to prevent leakage of tan-liquor sideways. A small quantity
(20 ml) of each of the concentrated tan liquors (50°Bk) was
taken separately inside the glass-funnel and then it was suspended
for 24 hours over distilled water (50 ml.) in a petri-dish, A few
drops of the dialysate so obtained, were placed on a micro-slide to
cover the fibre bundle which was mounted under slight tension
and then the dialysate was allowed to dry. After complete drying,
the dialysate and the treated collagen fibre bundle were examined
in the polarising microscope.
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In order to study the effect of pH, the tan-liquors and the
_dialysates obtained from myrobalan (hydrolysable), babul (mlxed)
and gambier (condensed) were collected separately. The pH of
each solution was adjusted from 2 to 9 with the addition of
hydrochlorlc acid or sodium hyroxide. A few drops of the liquor
in each pH range were placed on the fibre bundle which was under
tension. The optical changes which occurred in the fibre bundle as
well as the anisotropic crystals formed after complete drying were
examined.

Data and Discussion

The results are presented in Table 3. It is known that colloidal
material in solution may affect crystal habit very markedly and
in some cases may completely prevent normal development!2,
"Tannins are colloidal in nature; hence in the presence of tannin,
no prominent crystal was observed whereas the tannin-free dialy-
sate exhibited well formed crystals. The pH of the dialysate
obtained from hydrolysable tanning materials is less; this indicates
‘the preserice of more non-tanning acids. The dialysate contains only
non-tans (i.e., acids, salts and smaller sized phenols) because ‘it
is not precipitated by gelatin-salt solution. The dialysates obtained
from the different tan-liquors react with iron-alum solution to form
different colours, e.g.,, the dialysate obtained from hydrolysable
or mixed type tanning material gives a blue colour whereas the
dialysate from condensed tannin gives a green colour. This colour
indicates the presence of different phenolic substances.

It is evident from table 3 that the tanning materials which

can change the optical signe of collagen, yield crystals in the dialy-
sate which are to some extent similar in shape, i.e., elongated and
negatively birefringent with respect to their long axis. 'The
dialysate of hydrolysable tanning materials, e.g., myrobalan and
divi-divi, showed maximum amount of the elongated crystals, the
crystals being very bright (ie., strongly negative) under crossed

nicols; those from condensed ones were not so bright (i.e. were
weakly negative) and the quantity was also not much except in
gambier and kattha. The crystals obtained from chestnut and babul
appeared to be bright but the quantity was less in comparison
“with hydrolysable tanning materials; those from tea leaf were not
so-bright and the quantity was small. It would seem that the
elongated crystals obtained from a particular class of tannin (eg.
»hydrolysable or condensed) are similar in nature to some extenf:
though the concentration of crystals may vary from sample to sam-
ple. The dialysate, having isotropic crystals or anisotropic crystals
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not of the elongated shape, is not in a position to change the optical
sign, although it can suppress the positivity .of the collagen fibre.

It has been observed earlier that guebracho extract, aqueous
extraction of wattle bark or valonia cup could not cause reversal
whereas the concentrated dialysate obtained from the same tan-
ning materials could change the optical sign. Hence the concen-
tration of some specific non-tan constituents of these may bring

about this change

It was observed that with the progressive removal of non-tans
by dialysis, the power of reversing the optical sign by tan-liquor
was decreased. In the case of the condensed type tanning materials,
the reversing power is lost easily by the' removal of non-tans; in the

" case of hydrolysable tannin, the reversing power is not easily lost. It

is known that the weak spots in the hydrolysable tannins are their
ester linkages. It is at these that the cleavage processes start. leading
to decomposition of the original tannin into its structural units.
These units are no longer tannins in the actual sense of the term,
but are already decomposition products These products are
formed by auto-hydrolysis and splitting is induced by mould-
growth. Hence in the case of hydrolysable tannis, the non-tans‘are
removed by dialysis but they are also continually formed from the

‘tannins due to hydrolysis. It is-interesting to note that no: crystals

are visible in a freshly prepared highly concentrated myrobalan
liquor but they appear in large quantities in the same llquor after
ageing for four months. This indicates. that the tanmn is progres-
sively converted to crystalline non-tans. ' :

It is further observed that all the dialysates except those of
goran and mangrove cutch can change the optical sign of ‘collagen
fibres. Goran and mangrove cutch do.not contain any anisotropic
crystals and this explains their inability to reverse the sign.

Results of experiments at different pH values show that tan-
liquors, having a pH value of 7 or above, are unable to reverse the

- optical sign; at these pH valués, anisotropic crystals are not seen.

i
Also, the pH of .the dialysate from vegetable tan-liquors
governs the optical sign of the collagen fibre, i.e., at pH 7, the
sollagen fibre bundle is either isotropic or positive, above pH 7, it
s always positive and below pH 7, it is always negative. With the
ncrease of pH value, the amount of anisotropic crystals is reduced

“gradually and the ability of the dialysate to reverse the optical sign

S S . 109 : ‘
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is also reduced and finally in the alkaline range, the reversing power
is totally lost with the total absence of anisotropic crystals, It is
to be noted further that in the case of myrobalan-dialysate, at pH
7 or above, no anisotropic crystals are seen, whereas under the
same conditions, the dialysate of gambier contains a very small
amount of small needle-like anisotropic negative crystals radiating
from a common centre. This difference may be explained by
assuming the presence of a strong acid group, probably a carboxylic
group, in myrobalan-dialysate which titrates in the low pH range,
whereas weakly acidic groups, probably the phenolic groups with
pK values greater than 6-7, are present in the case of gambier
dialysate, and these commence to be titrated at pH values greater
than that of myrab. Further, at pH2, in the case of myrab-dialy-
sate, the quantity of anisotropic crystals is greater than at the
natural pH value, but in the case of gambier-dialysate, practically
there is no difference. From this finding, it would not be un-
reasonable to assume that the dialysate of myrab contains some
salts which are converted to acids due to lowering of pH value
and these acids are anisotropic whereas those of gambier are not
anisotropic. Also, highly negative crystals convert the collagen
fibre into a strongly negative fibre, whereas negative crystals
exhibiting only a feeble b.r. convert the collagen fibre into a weakly

negative fibre and moreover, higher concentrations are required -

for this latter conversion. Further, with a decrease in the pH
value from 9 to 2 of all the dialysates, anisotropic ecrystals were
formed again, though the quantity was less than the original, due
probably to the conversion of a portion into an oxidised product
at high alkalinity (e.g., pH9) as seen from the fact that the solu-
tion was coloured. This oxidised fraction does not probably switch
over to its original form when the pH value is lowered, resulting
in the reduction of anisotropic crystals. The dialysate at pH 9
was not able to reverse the optical sign but the same solution, after
lowering the pH value (especially below 7) by acidification with
hydrochloric acid, could do so. The original anisotropic negative
crystals were also reformed. It is known that both phenols (e.g.,
catechin) ‘and phenal carboxylic acid (e.g. gallic acid) occur rather
widely in nature as a complex mixture and if they are extracted
with an aqueous solution of strong alkali, both phenols and car-
boxylic acids form salts (e.g. sodium gallate) which dissolve in the
alkali. These salts are isotropic in nature. No anisotropic crystals
were seen when the pH of the dialysate was more than 9. These
results obtained at different pH values with the dialysates of veget-

able tan liquor were verified by using phenol, p-catechin and gallic
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acid. In this respect, it may be mentioned t.hat the results %btl'flined
with gallic acid confirm the findings with d1a¥ysate of myra 1q1'10r
and those of D-catechin are comparable 'w1th .those of glz:mble?r.
Therefore, the components in non-tans which bring about the opti-
cal change are acidic in nature.

Experiments on dry heating of fibres showed that the r.1egabivity
of the collagen fibre, obtained from condensed type tanning mate-
rials and their dialysates disappears in the temperature ra.\ng(ei
100°—120° C, whereas that caused by hyd?olysable .and mixe
type tanning materials and their dialys'ates disappears in the temg
perature range 140°—160°C. It is evident from "I‘ables 4 and
that the temperature and time required fo'r the d1§appearance of
the negativity is minimum when the negative b.r..1s the weakest.
Similarly, the temperature and time are.the maximum .when the
negative b.r. of the collagen fibre is the highest. Henc.e, it appears
that different constituents of non-tans are responsible for tbe
different degrees of b.r. It was also observed that wit1.1 the d'ls-
appearance of negativity of collagen fibre, observed spec‘1a11y with
dialysates, the very small anisotropic negative crygta.ls disappeared
and they reappeared after conditioning, the negativity of collagen
fibre also returning. This fact strongly suggests that the very:
small negative anisotropic crystals lose their water of crystallisa-
tion due to heating and become isotropic. With the absorption of
moisture from the atmosphere, the negative anisotropic crystals
appear again, converting the positive fibre into a negative one
which confirms the assumption of Marriott.*

It is to be noted that the crystals obtained from concentrated
dialysates, especially from hydrolysable and mixed type tanning
materials are considerably big and it was difficult to determine the
nature of their b.r. by mere observation. Sometimes, these macro
and micro crystals mask the double refraction of the col-
lagen fibres due to heavy deposition on the surface of the
collagen fibres and make it difficult to find out the nature of the b.r.
of the treated collagen also. It was not possible to observe any
anisotropic crystals inside the uniformly negative collagen fibre
even at the magnification of about 1000 X.

The X-ray diffraction pattern of collagen fibres (KTT) treated
with myrab liquor (Fig. 1) does not also reveal the presence of
any macro-crystals in the treated fibres. The reflection due to
the 11 A spacing (the exact value of which depends on the water
content) is not seen due to the intensity of the central halo and the
4-4 A halo is extended to a complete ring. In the diffraction pat-
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tern of collagen fibres treated with myrab liquor and subsequently
washed thoroughly in water (Fig. 2)—the fibres now being posi-
tively birefringent—the equatorial 11 A reflection is seen clearly,
the central halo being less intense than in Fig. 1.

It is of interest here to compare the observations of Rama-
chandran!® on the changes brought about by lyotropic agents
(especially nickel nitrate solution) on the X-ray diffraction pattern
of collagen. The pattern of Fig. 1 of this paper is intermediate
between those of Figs. 2 (b) and 2 (¢) in the reference quoted.
These two patterns correspond to treatments of collagen fibres with
100% w/v of nickel nitrate solution for 60 seconds and 65 seconds
respectively. When the fibres were kept for a long time in the
solution of nickel nitrate, they shrank to nearly one-third their
original length. In the present investigation, the length of the
fibres decreased on tanning but only slightly and not to the large
extent observed with nickel nitrate solution. Further,- Venkat-
raman!4 observed only a small negative b.r. when elastoidin fibres
were thermally shrunk to nearly one-third their original
length. Hence the negative b.r. observed on myrab tanned
collagen fibres seems to be brought about by the proper orienta-
tion of the benzene rings present in the nontan crystals rather than
by a disorientation. Benzene rings are also present in the components
of the myrab tannins (cross-linking the chain molecules), but
these may be oriented such that they do not give rise to any ,negéQ
tive b.r. 'The difference in the planes of orientation between the
benzene rings of the tan and nontan components arises becausé
the tans link two adjacent chains while the nontans may be attached
only unipointly to a molecular chain of collagen. On washing with
water, the unipointly attached compounds containing benzene rings
are removed restoring the positive b.r. of the fibre. Unlike the
case of lyotropic agents, the X-ray diffraction pattern of normal
collagen is not completely restored here after washing in water
This is probably due to the additional cross-links for'm&i.
by the tannin which might prevent the chain molecules regaining
their configuration in the untanned state in the same way as they
prevent the complete disorientation of the chains on treatment of
the fibres with tanning agents containing nohtans. However, more

PART III

1t }}as been stated earlier that small size nontan crystals are
responsible for the optical change of the collagen fibre. It is known
that the dialysates of vegetable tanning materials contain acids
b
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salts, phenolic and other substances. It was thought that if hide
powder free from acids and salts is treated with dialysates, then
the constituents which are responsible for the optical change would
be adsorbed by the hide powder and the chemical constituents of
the extracted substances from this hide powder could be deter-

mined.
Methods and Materials

50 g. of hide powder (passing a 10 mesh but retained by a
40 mesh sieve) was washed with 7 litres of distilled water. No acid
or salt was detected in the final washings. The hide powder was
dehydrated with sufficient acetone and dried in a vacuum desic-
cator.13

A small quantity of this hide powder was soaked for 24 hours
in each of the concentrated dialysates obtained from myrobalan,
babul and gambier. Then the hide powder was taken out from each
dialysate and dried thoroughly. In the case of hide powder treated
with dialysates obtained from gambier, the treatment had to be
repeated with still higher concentrations of the same dialysates to
make the hide powder negative after complete drying. These
negative hide powders were extracted separately in Soxhlet with
methanol.

For the sake of interest, different fractions of non-tans of
myrobalan treated hide powder were collected separately. After
each extraction, the hide powder was examined and a few drops
of concentrated methanol extract liquor from each extraction were
used to treat raw collagen. The optical changes which occurred
in the fibre bundle as well as the nature of the anisotropic crystals
after drying were obesrved. The findings are presented on page
119,

The methanol extracts obtained from myrobalan, babul and
gambier were converted into aqueous extracts and collagen fibres
were treated with these, keeping the fibre bundle under tension.
Myrobalan, babul and gambier representing the hydrolysable, mix-
ed and condensed types of tan-stuff yielded negatively birefringent
fibres. Elongated, negative crystals were also found except in
gambier, :

The aqueous extracts obtained from the methanol extracts of
negative hide powder were studied by the two-way chromato-
graphic method!$??. For the sake of interest, pure gallic acid
and p-catechin were also studied in the same way.
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Data and Discussion

Ny It is se.en from page 119 that methanol extract of positively bire-
lrmgetg; hide pm.)vder can change the optical sign of a fresh col-
. lagen fibre, provided the fresh collagen fibre is treated with con-
centratfad extract. Moreover, it appears that with the number of
extractions, the constituents which are responsible for the optical
change are washed away, resulting in the absence or decrease ib
.the b.r. as judged visually, by the decrease in the brightness of the
fibre ‘between crossed nicols. A minimum concentration of specific
con§t1tuents present in non-tans or tan liquors is required for the
_o‘ptm'f\l change of collagen fibre. It appears that if the concentra-
tion is less than this, the reversal of optical sign is not possible
though the b.r. is reduced. This is most probably the reason why

some condensed type tanning materials are not in a position to
alter the optical sign of collagen.

I.I.l this respect, it is worthwhile mentioning the experiments
of Kiintzel et a!.“. Extracts obtained from sumach tanned hide
powder from 'whlch water solubles had already been removed, were
used to ‘ta‘n hide powder. The removal of water solubles converted
t1.1e ong%nal sumach tanned hide powder from a nega-
tively Dbirefringent to a positively birefringent substance,
while the hide powder tanned with the extracts was
converted from a positively birefringent to a negatively bire-
fringent substance. Sumach tanned hide powder, already ex-
tracted with water was further extracted with an acetone-water
mixture and however much this extraction was continued, the
extract obtained always converted hide powder into a negatively
birefringent substance. Therefore, Kiintzel et al, conclude that it is
the manner of combination of tannin with collagen that is respon-
sible for the optical change. There is the possibility, however, that
in the course of extraction, some of the sumach fixed tannin may
be split into phenolic non-tans as it is hydrolysable in nature. Then
it would be the non-tans that are effecting the reversal of the opti-
cal sign. If one has to obtain a positively or negatively birefrin-
gent leather from the same tannin, it is obvious that the tannin
must be oriented in different ways with respect to the collagen
polypeptide chain. It is difficult to see how with a given chemical
structure of the tannin and collagen, one can have different orien-
tations. Or Kiintzel's ideas may imply different orientations of
the collagen-tannin system as a whole, but such a drastic change
in the orientation of the polypeptide chains does not seem likely.
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The crystals obtained from methanol extracts of negative hide
powder are anisotropic, negative and elongated in shape, but there
are no isotropic crystals. Hence, it appears that hide powder can
absorb only phenolic substances but not salts as it has been observ-
ed earlier that the isotropic crystals are mainly salts. In the case
of gambier, no crystals were seen; this is probably due to the

masking effect of colloidal tannin, formed by the polymerisation of
gambier-catechin!8,

In this respect, special reference should be made to the vali-
dity of the usual tannin analysis method regarding quality evalua-
tion especially for hydrolysable tan-stuffs; even where the tannin
molecule is split up completely into its structural units (in other
words, decomposed to the point of technical uselessness), the tannin
contents determined by analysis will alter only in so’far as the
structural unit possessing no affinity for collagen is concerned. It
has also been observed that nearly all the tanning materials con-
tain both phenolic tans and non-tans, though the hydrolysable tan-
ning materials contain more phenolic non-tans as observed from
the quantity of anisotropic crystals, but both phenolic tans and
non-tans show affinity for collagen. Hence, it appears that the
lan content of a vegetable tanning material determined by the
official method consists of both phenolic tans and non-tans though
their mode of combination with collagen is different.

'Phenolic tans are probably attached crosswise to polypeptide
cbams, rendering the structure more stable as observed from the
rise of the shrinkage temperature, whereas the phenolic non-tans
are attached parallel to the polypeptide chains which do not con-
tribute .to their stability, but rather to its labilization due to their
lyotropic effect!® observed from the fall of the shrinkage tempe-
‘rature value and these substances are responsible for the reversal
of the optical sign.

The nature of

phenolic non-tans may b i
the R, value obtaine ool szt

d from paper chromato i i
. i graphic studies20 21 and
this was done. It is seen that a spot obtained from myrobalan

:]ialy:la:te is iden;i{cal to that of gallic acid and their R; values are
so the same. Hence, the phenolic non-ta i
probably gallic acid. Similarly, rhein ek o

- the spot obtained with gambier-
dialysate appgars tco be catechin. Babu] dialysate shov%ed twoe
‘s(I;ots,. Z;le is identical with that of gallic acid and the other is
; ;ntli. with that of catechin. Hence, it would appear thal

enolic non-tg -di ’,
catechin. ns of babul-dialysate contain both gallic acid and
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All the hydrolysable tannins and tannin units. isolated so far
can be traced back theoretically to the most elementary unit of
this class of tannins, namely, gallic acid. Hydrolysable tannins
are split into smaller components (i.e. crystalline) by (a) au‘to-
hydrolysis and (b) by fermentation. It has‘been stated earlier
that the dialysates obtained from all the tanning materials except
goran and mangrove cutch alter the optical sign of the collagen
fibre. It would seem, therefore, that leuco-anthocyanidins are
likely to be of significance in relation to the chemistry of tannins
present in goran and mangrove cutch. It is also interesting to
note that usually the shrinkage temperatures of leather tanned
by mangrove type of tanning materials (e.g. goran) show higher
value than those of other vegetable tanning materials. Moreover,
there is practically no difference (Basu et al. unpublished work)
in the shrinkage temperature before and after removal of com-
bined water solubles. This is most probably due to the absence
of anisotropic crystals (or phenolic non-~tans), because it is known
that phenolic non-tans weaken the crossbonds of collagen. How-
ever, further work is required with different mangrove and euca-
lyptus tannins and pure chemicals to confirm this assumption.
From the optical birefringence point of view, vegetable tanning
materials may be classified as follows:

VEGETABLE TANNIN

Dialyse

!

1)

The dialysate contains
highly negative crystals
~hydrolysable type
(gallic acid appears to
be the smallest unit),
e.g. myrab, sumach,

l
(2
The dialysate contains
negative erystals and
the quantity is small —
mixed type (gallic acid
and catechin or cyani-
din appear to be the
smallest units), e.g. ba-
bul, chestnut,

3. Condensed Tannin

{
3
The dialysate contains
either very weakly ne-
gative crystals or no
anisofropic  crystals —
condensed type (cate-~
chin or/and cyanidin
appear to be the small-
est units), e.g. gambier,
mangrove, cutch,

3‘(1)

The dialysate contains
a fair amount of very
weakly negative ecrys-
tals — (mainly catechin
appears to be the small-
est unit), eg. gambier,
kattha,

3{ii)

The dialysate contains
a small amount of very
weakly negative crys-
tals — (mixture of cate-
chin and cyanidin), eg.
mimosa, quebracho.
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3(iii)

The dialysate is prac-
tically free from aniso-
tropic crystals (mainly
cyanidin appears to be
the smallest unit), eg.
mangrove, cutch, goran.
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RESEARCH BEARS FRUIT

Rapid sole leather tannage by vegetable-chrome-vegetable
combination tannage*

BY

A, GANESAN & T. VIJAYARAMAYYA

Processes for manufacture of sole leather solely by vegetable
tanning or chrome tanning have been described earlier. The pre-
sent one is a combination tanning process. Partially delimed
hides are first given a pretanning in vegetable tan liquors, then
chromed and retanned, being drummed finally in strong vegetable
tan liquors. 'The advantage of this process lies not only in the
reduction of time of tanning, but also in that the usual defect
associated with many rapidly tanned sole leathers, viz. the absence
of a dark cut edge, is eliminated. Also the properties of the final
leathers appear to be quite satisfactory. Details of the process
are given hereunder.

Details of Process.
Raw material:

Flint dried buffalo hides of Singapore origin of weight range
9-10 kg. (20-22 1b.) are taken.

Soaking:

Ist day: About 8009 water is taken in a pit. Caustic soda
at the rate of 0-4 kg. per litre (1 lb. per 100 gallons) of water

is dissolved and the hides are kept in this solution overnight.

- 2nd day: 'The hides are cut into sides, worked on the beam
and put back in the same caustic solution. The alkalinity of the
solution is maijntained by addition of fresh quantity of caustic
soda.

3rd day: The sides are handled in the solution. Bleaching
powder at the rate of % kg. per 100 1. of water (%2 1b. per 10 gal.)
is now added and the sides are now put back in the solution.

*Process demonstrated at Rajkot (Gujarat State) during March/April,
1960.
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.4th day: 'The sides are taken out from the soak liquor and
put mto_ a drum which is run for % hour. 'They are then washed
in running water for another % hour. By this time, the sides are
found to be sufficiently soaked and the soaked weight is recorded.
Liming:

5t.h day: 'The lime liquor is prepared by taking half the
quantity of once used lime liquor and filling up the rest with fresh
water; about 12% of the slaked lime paste and 1% of sodium

s‘ulphid..e (on soaked weight) are added to the lime liquor. The
liquor is plunged well and the sides are left in this liquor overnight.

6th day: The sides are handled twice in this liquor both
morning and evening.

7th & 8th days: 'The sides are handled.

. 9’?h day: The sides are unhaired and relimed in a separate
pit with 12% lime and %% caustic soda (on soaked weight).

10th day: Handling is carried out once in the morning and
once in the evening.

11th & 12th days: The sides are handled.

13th day: The sides are fleshed and the fleshed weight is
recorded. They are put in plain water for 1% hours and then
scuddfad; after a change of water, they are left in the minimum
quantity of water containing ¥ %+ammonium sulphate (on fleshed

weight). The sides are left in this liqu i
handling for 10 minutes. iquor overnight after a good

14th day: The sides are scudded once more and put in fresh
water for 1% hour after which they are rinsed in 200% wateJA
contair_ﬁng % % naphthalene sulphonic acid (on fleshed . ight)
The sides remain in this bath for 10 minutes after whi‘?:,lf(ilgthes

are taken to the first tanning pit.
Tanning:

The tanning blend used is 1% parts of babul and 1 part o
myr(?b. T'he two materials are leached in a leach batt
o.btam a liquor of about 65°Bk. 'This is strengthened 'tlelry 5
cient wattle extract (Kenmosa) to give a liquor of 80°v];;< -

15th day: The partially delimed sides are put in a weak ta:

liquor (6°Bk and pH 4-25 i
B ity p ), handled four times and left in th

124

16th day: The sides are then transferred to a Liquor of 8°Bk
(pH 4-25), handled 3 times during the course of the day and left
overnight in the liquor.

17th day: ‘The sides are transferred to a pit containing liquor
of 10°Bk (pH 4-2).

18th day: 'The sides are transferred to liquor of 15°Bk and
pH 4-2.

19th day: 'The sides are transferred to liquor of 20°Bk and
pH 4:2.

20th day: 'The sides are transferred to liquor of 25°Bk and
pH 4:2.

21st day: The sides are transferred to liquor of 30°Bk and
pH 4-2.

Note: With progress in tanning, each day Y% of the liquor
in a pit is transferred to the next one (i.e. of lower
Bk°), the portion from the pit containing the weakest
liquor being rejected.
22nd day: A mixture of 6% B & C chrome extract powder,
29 naphthalene sulphonic acid and 19 wattle extract liquor of
100°Bk is prepared. Using a float just sufficient to immerse the
sides in a drum (i.e. about 100%), the sides are drummed in the
above mentioned solution for 4 hours; after this period, it is found
that the chrome has penetrated completely and that the colour
of the leather is not affected adversely. The sides are then put
in 65°Bk liquor overnight.

23rd day: The sides are drummed in 65°Bk liquor for 1 hour,
then in 80°Bk liquor (liquor of this strength is cbhtained by adding
the requisite amount of wattle extract to the stock liquor) for
another hour and then in 100°Bk wattle extract liquor for two
hours; the sides are kept overnight in this liquor at a temperature
of 50°C.

24th day: In the morning, the sides are found to be com-
pletely tanned after which they are aged for a day.

25th day: 'The sides are washed for 1% hours in running
water in a drum and are bleached with %% sodium bisulphite and
1,% oxalic acid (on fleshed pelt weight). They are first drum-
med with bisulphite for 5 minutes after which the oxalic acid is
added slowly in a stream, as 1% solution. The drum is run for
15 minutes more after completion of addition of oxalic acid. The
sides are then horsed up and allowed to drain.
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The sides are then oiled with a mixture of 2% % 'TRO, %%
groundnut oil, %% tallow and %% kerosene (on pelt weight).
Tallow is first melted and while hot is mixed with groundnut oil;
kerosene is next added and finally the whole is added to TRO.
TI}is oil mixture is applied to the grain side of the leathers. A
mixture of 2% Epsom salt and 3% liquid glucose prepared with the

n'linimum quantity of water is also applied on the flesh side of the
sides bcfore hooking up for drying.

Setting:

26th day: The sides are set out well with setting machine.
Abc?ut .’/4% of groundnut oil (on pelt weight) is applied to the
grain side uniformly and the sides are allowed to dry.

Drying:

27th day: The sides are seasoned with the recipe given below
and rolled.

Preparation of season

1 part of casein is dissolved in 6 parts of hot water with the
aid of %4 parts of borax. 3 4th part of bar soap (solid) is also
added and to adjust the pH of the system 14 4th part of boric acid
(solid) is added. Y%th part of linseed is cooked with minimum
quantity of water and the mucilage so extracted is also added to
the solution and the whole made up to 10 parts, 'This is applied
on the grain side of the sides which are then dried and then rolled
first lightly and rerolled heavily. 'The sides are then weighed.
The percentage yield obtained is 55-56% on fleshed weight and
about 170% on flint dry weight.
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RESEARCH BEARS FRUIT

Vegetable -chrome-vegetable combination tannage as a substitute
for bag tanning*

BY

W. N. Panvav & A. GANESAN

In most of the village tanneries in India, bag tanning is fol-
lowed. Sometimes, however, the hides are so badly cured that
it is not possible 1o stitch them into bags. The following process
using vegetable-chrome-vegetable combination tannage is advan-
tageous in such cases. In this process, the time taken for com-
plete tanning is not more than that required in the bag tanning
process. Bag tanning pit or other pits are not necessary; the work
can be carried out in a small pit or vat even in the open. The
properties of such leathers are similar to those of bag tanned
leather. The hard labour involved in bag tanning also is
eliminated,

Details of Process

Raw material:

Usually air dried stock of weight range 6-8-10-0 kg. (15-22 1b.)
is taken.

Soaking:

The stock is weighed and put in plain water in a pit, the
float taken being enough to immerse the hides completely. The
soak liquor is rendered alkaline by adding a little lime or sulphide,
in order to avoid harmful bacterial action. The hides are taken
out after soaking for 3-4 hours and worked on a beam. During
this beaming, the hard thin film on the flesh side is removed
wherever possible. The hides are put back in the soak liquor
and left there preferably overnight. Next morning, they are found
to be soft. If further soaking is desired, the process may be
repeated. The soaked weight is recorded at this stage,

*Prdcgss demoxisitéted at Patan (Gujarat State) in March, 1961,
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Liming:

The lime liquor is prepared with 50% old lime liguor and
50% fresh water to which are added 1% sodium sulphide and
%% lime (on soaked weight). The hides are retained in this
pit for two days (2nd and 3rd days), being handled daily twice.

4th day: 'The pack is unhaired and relimed with 10% lime
(on soaked weight) and water sufficient to cover the hides, in a
pit. The pack is handled twice and left overnight,

5th day: The pack is handled twice. In order to obtain
the requisite amount of plumping, %% caustic soda (on soaked
weight) dissolved in a little water is added,

6th day: The pack is handled twice,

7th day: The hides are fleshed and the fleshed weight is
recorded. The pack is washed in two changes of fresh water.
Ya% naphthalene sulphonic acid (CLR.I product) or %% ammo-
nium sulphate (on the fleshed pelt weight) is dissolved in a little

water and the goods are handled in this solution for 20 minutes
and left overnight in it.

30% of babul bark (on the fleshed pelt weight) is soaked
and the liquor obtained is kept ready for colouring the next day.

8th day: A cut section of the delimed pelt would show
complete deliming, The pelts are washed in water and scudded.

The scudded pelt is given a wash and put into the tan liquor
prepared the previous day. The stock is handled for 15 minutes
and then piled up. In order to obviate any discolouration, the

stock is handled thrice on this day. The hides are left in this
Pit overnight.

9th & 10th days: The hides are handled in the malni tan
liquor.

11th day: The stock is taken out, beamed and put into the
chrome bath containing 3% B & C chrome extract powder and
2% salt (on the fleshed pelt weight). The bath is prepared by
taking enough water and adding to it the dissolved chrome extract
powder and salt. After being put in, the stock is handied.

Note: In case B & C chrome extract powder is not available,
molasses or jaggery (Gur) reduced chrome liquor
could be used. The liquor is prepared by adding
slowly with stirring, % part molasses or jaggery to
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i i t

i f 1 part sodium dichromate and 1 par
:ulxll)‘llxxugzea:id. }\) quantity of this liguor correspond-
ing to %% dichromate (on the fleshed pelt weight)

is taken.
12th & 13th days: The chromed pelts are handled in the bath.
k is taken out, beamed
14th day: The chrome tanned stoc s . .
and entered into freshly prepared babul liquor. The liquor is

prepared with 100% babul bark (on weight basis,. on ﬂeshgd
weight) so that the total amount of tanning material taken is

150%.
15th to 17th days: The stock is handled in the liquor.

18th day: 'The stock is taken out, washed and drained. "I‘he
leathers are oiled off with about 2% gingelly (Til) oil. 'The oiled
stoek is kept piled overnight.

19th day: The stock is hung up for drying. It is set out
and hung up again.

20th day: 'The stock is set out and finished.
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LETTERS TO THE EDITOR

Studies on biosynthesis of tannins in indigenous plants
Part V: Occurrence of a flavan-3: 4-diol in Pithecolobium dulce,

Pithecolobium dulce [Kodukkapuli (Tamil), Simachinta
(Telugu) ] is a tree of medium size found in many parts of South
India. It is commonly used as a fuel and in making various
agricultural implements. According to Udaya Varma et al.! the
tannin content of the bark is about 25% and it is a good substi-
tute for wattle bark in tanning (cf. Mathew?).

A quantity of the bark collected locally was investigated with
respect to its extractable constituents. The only noteworthy pro-
duct was a light amorphous powder amounting approximately
to 1-1%% of the bark, phenolic in nature and largely soluble in
water. The crude phenolic product was shown by Zeisel analysis
to be methoxyl free. It was substantially a single compound
as shown by paper chromatographic studies. When treated with
diazomethane, it gave only one crystalline optically active deri-
vative C,gH2¢0g (II) containing three methoxyl groups. This
methyl derivative produced no colour with ferric chloride and
was insoluble in alkali; but formation of a diacetate indicated the
presence of two alcoholic groups. Oxidation of the trimethyl ether
with potassium permanganate yielded a mixture of acids which
were separated by conversion into methyl esters, one of them
being phenolic and therefore alkali soluble. The phenolic ester
was identified as methyl 2-hydroxy-4-methoxybenzoate and the
accompanying neutral ester as methyl 3 : 4-dimethoxybenzoate.

From the formation of these two oxidation products, one of
them an ortho-dihydroxy acid, it seemed probable that the com-
pound contained a dihydrodihydroxypyran nucleus. The ready
oxidation of the trimethyl ether with periodic acid proved that the
two OH groups were present as an o-glycol unit. 2-Hydroxy-4-
methoxybenzaldehyde was isolated from this reaction; this showed
the position of the diol system with respect to the principal aro-
matic ring. Conclusive evidence for the structure of the com-
pound was then obtained from the Oppenauer oxidation of the
trimethyl ether which yielded 7: 3’: 4'-trimethoxy flavonol (Im).
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It is therefore one of the stereoisomeric 7:3': 4-trihydroxy
flavan-3 ; 4 diols represented as (I).

[ R=H
E R: —Cuj
OCH3
= (o] CHz0 OH
— KMqu-E : + Yo« OCHy
COOM

T e} : CH3o _OH
- H104 .

) i CHO

Paper chromatographic studies of the compound were carried
out using n-butanol: acetic acid: water (4:1:2:2) in the first
way followed by 2% acetic acid in the second way® and spraying
was done with bisdiazotised benzidine reagent. Heating the com-
pound with mineral acid produced a deep red solution which gave
a maximum in U.V. at 530 my characteristic of fisetinidin chloride.

The present work supports Bate-Smith and Swain contention
that leuco-anthocyanins (flavan-3: 4 -diols) in addition to cate-
chins (flavan-3-ols) are to be regarded as prototypes of condensed
tannins, —

August 8, 1961,
CLR.I, Madras-20, S. Rajapurar,
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Studies on biosynthesis of tannins in indigenous plants

Part VI: Isolation of quercetin from the heartwood of dhawa

In an earlier communication! work on the cyclohexane
carboxylic acids, polyols and amino acids of leaves of dhaws
(Anogeissus latifolia) was reported. Studies were extended to the

heartwood region also. The present communication reports the
occurrence of quercetin in this.

Experimental: Well powdered heartwood portion of dhaw:
plant was successively extracted with acetone. From the com
bined acetone extract solutions, reddish yellow in colour, the
solvent was removed under reduced pressure in nitrogen atmos
phere and the residue taken up in water. The aqueous solution wa:
repeatedly extracted with ether and the ethereal solution driet
over anhydrous Na,SO,. After removal of ether, the solid resi
due obtained was crystallised from 70% ethanol, when a crystallin
yellow substance was obtained. This was identified as quercetis
as per procedures described earlier in the case of babul leaves.

Studies carried out at this Institute have shown that th
tannins of dhawa leaves are of the hydrolysable type. The presenc
of quercetin—a compound of biogenetic significance vis-a-vi
condensed tannins—in the heartwood would therefore sugges
that while the leaves synthesise hydrolysable tannins, condense
tannins are formed in the heartwood —a picture similar to the
given by King and White3 for quebracho.

‘ K. K. Reppy,
‘August 10, 1961. K. N. S. SasTry,
CLRI, Madras-20, RAJADURAT,

S
Y. Navupamma,
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TECHNICAL SEMINARS
Water-proofing of sole leather*

BY

i P. L. MuTHIAH

For improving the water-resistance of vegetable tanned sole
leather, a preliminary study has been carried out with the follow-
ing materials: (1) waxes, (2) wax emulsion, (3) aluminium
stearate, (4) chrome stearato complex, (5) chrome rosinato com-
plex, (6) chrome cationic complex, (7) latex (syntan stabilised) ,
(8) latex (cationic stabilised), (9) cetyl oleate, palmitate and
stearate. 'The effect of semi-chrome, semi-zirconium and semi-
aluminium tannage and of alum dipping also were studied. Alum
dipping appears to give greater improvement with regard to
water-resistance; waxes and other compounds mainly make the
surface water-repellent.

A systematic study on the water-proofing of sole leather by
treatment with aluminium salts (alum dipping) has been next
taken up. Considerable increase in water-resistance and weight
has been noticed. 'The oil content in the sole leather also has been
found to have its own effect on water-resistance of leather treated
with aluminium salts. 5% (on the wet weight of the leather)
of a 1: 1 mixture of groundnut oil and kid finishing oil has been

found to give the maximum water-resistance when alum dipping
is carried out after oiling.

Apart from being simple and economical, alum treatment for
water-proofing has some added advantages over treatment with
waxes and resin: negligible decrease in air-permeability; reten-
tion of water-resistance obtained even on repeated soaking and
drying; permanence and evenness of the water-resistance through-

out the entire thickness of the sole in contrast to the surface effect
obtained in other treatments.

*Summary of the talk given on July 28, 1961.
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Myrobalan as a self tanning materijal*
BY
K. J. Keprava

. Myrobalan liquor undergoes auto-hydrolysis and also hydro-
lysis due to mould growth resulting in the formation of bloom and
other. hydrolytic products; the latter are known to have some
swelling effect on collagen. Leather tanned in myrobalan liquor
alone possesses poor abrasion resistance, low shrinkage tempera-

ture and' is also darker in colour due to deposition of insoluble
degradation products on the surface.

The present studies have been undertaken with a view to
so modify myrobalan that a major portion of its tannins may be
utilised for commercial exploitation. In analogy with sweetening
of chestnut extract, an attempt has been made to modify myro-
balan tannin with a view to use it as single tanning material.

For this study, addition of various percentages of NaOH,
Na,CO;, NasPO4, NaHCO;, Na,SO;, NH,OH, Na,B,O; and
sodium citrate, either singly or in binary and ternary mixtures
has .been tried with a view to prevent the hydrolysis mentioned
earlier and to bring about complexing of the degradation pro-
ducts to form compounds devoid of swelling effect.

Qollagen fibril tanned with myrob and other hydrolysable
ta.nnms shows highly negative birefringence. [The negative bire-
fx:mgence has been shown to be due to the presence of negatively
birefringent phenolic nontan crystals (vide Bull. C\.L.R.J. 6, 333
1960)]. By treating myrob liquor with a little borax, the nega-
tive birefringence of the fibre is decreased due to partial modifi-
cation of these needle shaped negatively birefringent crystals.
Leather obtained by tanning with borax treated-myrobalan liquor
possesses better thermal stability (T,) and better colour and feel.

Sulphite treated-myrobalan liquor tanned leather is also
lighter in colour, but thermal stability is less since it is not so
effective as borax in modifying the needle shaped phenolic nontan
crystals. By the addition of the chemicals mentioned earlier. the
amount of needle shaped crystals of hydrolytic products in, the

dialysate of myrobalan Ii
quor decreases as h . .
the case of sweetened chestnut extract. as been noticed in

*Summary of the talk given on August 18, 1961
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TANNERS' CORNER

The Central Leather Research Institute has been since its
inception rendering technical aid to the leather industry through
answering technical enquiries on specific problems. The number
of such enquiries has been increasing year by year. In order that
the information contained in the replies to the technical enquiries
may be made available to all those who have similar problems,
this new feature “Tanners’ Corner” has been inaugurated. Typi-
cal questions will be reproduced herein with the relevant answers.
It is hoped that the industry will fully utilise this mew feature
and bring more and more of its problems for solution by this
Institute, ‘

Q. V. E.L leathers produced are found to be not stiff; on the other
hand they are very loose; normal yield also not obtained. How
are these defects to be remedied?

Answer: Generally, the looseness and lower yield in EL

tanning may be attributed to one or more of the following:

(1) Water being hard, containing especially salts of magne-
sium or calcium or sodium chloride.

(2) Use of stale lime liquors.

(3) Hides being not properly plumped up.

(4) Prolonged deliming with water containing organic impu-
rities and salts of magnesium or calcium.

(5) Over deliming. -

(6) Less amount of bark and less duration in bark.

(7) Too long a duration in myrobing.

By avoiding the above, the defects mentioned could be
remedied.
Q. VI How to prevent fungus growth in shoes that are exported?

Answer: The moisture content of the shoes is one of the
factors responsible for the appearance of fungus on the leather.
It may not be possible to avoid the fungus merely by passing
shoes through a hot chamber. Mould growth will appear again
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when these are taken out from the hot chamber and packed
since the seeds (spores) of these fungi are already present in the
leather; when the conditions are favourable, the mould growth
appears after absorbing moisture from the atmosphere.

The best way to prevent mould growth is to make the leather
mould resistant during the processing of leathers. It is possible
to prevent the growth of mould as follows:

(1) Spray the shoes with an alcoholic solution (509 recti-
fied spirit) using %55, paranitrophenol or 14, f-naphthol or 0-6%
salicyl anilide (sold by 1.C.L).

(2) The 12% % emulsion of pentachlorophenol (sold by Shell
Chemicals) may be diluted with 50 times its volume of water and
the emulsion swabbed on to the upper leather. 'The shoes can
now be stored. They should however be periodically examined
and if necessary a second coat may be given.

Note: Gloves should be worn by the person who swabs on
the emulsion.
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CLASSIFIED ABSTRACTS
VEGETABLE TANNING

An improved lead salt method for purifying black wattle tannins.

D. G. Roux, T. H. Miller, and E. A. Maihs (Leather Indus-
tries Research Institute, Rhodes University, Grahamstown, South
Africa) J. Am. Leather Chemists’ Assoc. 56, 362 (1961). Use of
a cation exchange resin has been shown to improve 'the lead s'alt
purification method for black wattle “mimosa” tannins. Tannins
of high purity may be recovered in good yield from the extract.

OTHER TANNAGES

‘The retannage of chrome-tanned leather with vegetable tannins,

Joseph R. Kanagy (Leather Section, National Bureau of
Standards, Washington 25, D.C.) J. Am. Leather Chemists’ Assoc.,
56, 252 (1961). The retannage of chromed collagen with vege-
table tannins has been studied with calfskin squares, stand-
ard hide powder, and standard hide powder ground to pass a
0-5-mm. sieve. The diffusion of the tannin, as indicated by the
rates at which collagen in these three states of subdivision absorb-
ed tannins, was related to the chrome pretannage. The affinity
of the prechromed material over that of the unchromed material
for vegetable tannins was greatest for sulfited quebracho and
wattle and least for chestnut and tannic acid. 'The affinity is
related to the chrome content of the leather. Maximum adsorp-
tion of sulfited quebracho took place when 2'4-3:78% of chromic
oxide was present. The reaction of vegetable tannins with chrom-
ed collagen appears to occur at two different rates, a rapid rate
which for the finely ground material is complete in 30 minutes,
and a slow rate which continues over a longer period of time. It
has been postulated that the slow rate of reaction is related to the
loss of sulfate from the chrome complex. A study of the data
indicated a correlation between loss of sulfate determined as
H,SO, and increase in tannin content. This may, however, be
attributed to a simultaneous change in the equilibrium of the
system rather than to direct replacement of sulfate by tannin.
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TESTING

Gas-liquid chromatography of fatty derivatives. III. Analysis of
fatty amines,

W. E. Link and R. A. Morrissettee (Archer-Daniels-Midland
Co., Minneapolis, Minnesota) and A. D. Cooper and C. F. Smullin
(Atlas Powder Co., Wilmington, Delaware) J. Am. Oil Chemists’
Soc., 37, 364 (1960). The separation of fatty amines has been
carried out with nonpolar substrates on solid supports of Chromo-
sorb and Chromosorb W, which were previously treated with
potassium hydroxide to overcome adsorptivity. In this manner
well-resolved symmetrical peaks are obtained. Untreated sup-
ports give peaks which trail and prohibit precise quantitative
measurements. Both Apiezon L on Chromosorb W and Silicone
Grease on Chromosorb have proved effective, the latter at 176°C.
and the former at 225°C. Relative detector sensitivity factors
have been determined for the amines Cs to C,g, thus permitting
accurate analyses. The relative response for primary alkyl fatty
amines is a linear function of molecular weight.

Fractionation of fats, oils, and waxes on thin layers of silicic acid.

Helmut K. Mangold (Univ. of Minnesota, The Hormel Inst,,
Austin, Minnesota) and Donald C. Malins (Tech. Lab., Bureau of
Commercial Fisheries, U.S. Fish and Wildlife Service, Seattle,
Washington) J. Am. Oil Chemists’ Soc. 37, 383 (1960). Adsorption
chromatography on thin layers of silicic acid or alumina provides

a new and highly efficient analytical tool for the rapid separation of
lipids according to classes of compounds.

A critical study of the oxidation methods for the determination of
glyceride composition of fats.

Gollamudi Lakshminarayana and Damascene Rebello (Depart-
ment of Chemical Technology, University of Bombay, Bombay')
J. Am. Oil Chemists’ Soc. 37, 274 (1960). A critical evaluation
of the individual steps in Hilditch’s acetone-permanganate and
Kartha’s acetone-acetic acid-permanganate oxidation methods for
the determination of the glyceride type of composition of fats
was carried out in order to examine the limitations of these
methods. Concentrates of mono-unsaturated-disaturated (GS,U)
and monosaturated-diunsaturated (GSU,) glycerides, and pure

monoazelao-disaturated glycerides (GS;A) were used to obtain
definite conclusions,
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An alumina column chromatographic procedure was standar-
dized for the guantitative separation of neutral triglycerides from
the acidic and hydrolysis products of oxidation. By this procedure
both oxidation methods gave values higher than the actual for
‘the trisaturated glyceride content of the concentrates. This
increase was shown to be due to the probable formation of alpha-
ketols from the unsaturated acids in Hilditch's oxidation and the
corresponding acetyl derivatives in Kartha’s oxidation. These
incompletely oxidized glycerides were formed to a greater extent
in Kartha’s oxidation than in Hilditch’s oxidation.

The saturated acid content was determined accurately by
Kartha’s oxidation and Bertram separation procedure whereas
Hilditch’s oxidation gave slightly lower values.

The GS,A- were unaffected by the carbonate washing pro-
cedure of Hilditch and Lea. However the GS;U were found to
hydrolyze considerably in Hilditch’s oxidation. The GSU, were
hydrolysed appreciably in Kartha's oxidation procedure whereas
the GS,U were very slightly affected. As a result of this, Kartha’s
method, when applied to the GSU, concentrates, gave an increase
in GS,U and GUj contents and a decrease in GSU, content.

The effects of incomplete oxidation and hydrolysis on the
determination of glyceride composition were demonstrated. This
investigation explains the differences in the results obtained by
Hilditch’s crystallization method and Kartha’s oxidation method.
As the experimental basis of Kartha's restricted random distribu-
tion theory is unsound, this theory must be reexamined.

THEORIES

Carbohydrates in protein., 2. The hexose, hexosamine, acetyl and
amide-nitrogen content of hen’s-egg albumin,

Patricia G. Johansen, R. D. Marshall and A, Neuberger
(Department of Chemical Pathology, St. Mary’s Hospital Medical
School, London, W.2.) Biochem. J., 77, 239 (1960). Mannose is
the only neutral sugar that has been recognized in egg albumin by
paper chromatography. Colorimetric techniques have been applied
and they indicate the presence in the protein of about 2% of this
sugar, or five residues/45000 g. The difficulties which are liable
to be encountered in liberating glucosamine from polysaccharide
linkage have been discussed. The glucosamine liberated by hydro-
lysing egg albumin and the isolated polysaccharide from it under
various conditions has been measured by both the direct Elson-
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Morgan reaction and also the Cessi modification of it. Both
methods indicate a value of about 1:2% as the glucosamine con-
tent of the protein (three residues). The possibility of a fourth
molecule of this or some other amino sugar cannot be completely
excluded, for reasons which have been discussed. The Cessi pro-
cedure, which depends on the formation and steam-distillation of
a steam-volatile chromogen (2-methylpyrrole), has been shown to
be more specific than the original Elson-Morgan method. Thus
3-substituted glucosamines are not determined at all by this
method. Most of the recorded amide
proteins probably need correction, because 2-amino sugars are
deaminated under the alkaline conditions used in the liberation
of ammonia. This complication has been overcome by precipitat-
ing the ammonia with phosphotungstic acid. The amide nitrogen
content of egg albumin is believed to be 31 + 1 residues/mole.
The acetyl content of egg albumin has been shown to be four resi-
dues, and at least three of these have been shown to be associated
with the carbohydrate moiety in the protein. The glucosamine is
partly, if not wholly, N-acetylated. The possibility that the sub-

stituent at the N-terminus of the i in i
protein chain is an acetyl grou
has been discussed. y: group

-nitrogen values of glyco-

Surface-active properties of sodium salts of sulfated fatty acid inono-
glycerides.

A. K. Biswas and B. K. Mukherji
Chemistry, Univ. College of Science an
J. Am. Oil Chemists’ Soc., 37, 171 (196
acid monoglyceride sulfates have been
fied monoglycerides with chlorosulfoni
trioxide complex and subsequent ne
interfacial tension, wetting,

(Department of Applied
d Technology, Calcutta),
0). Sodium salts of fatty
prepared by sulfating puri-
¢ acid or a pyridine-sulfur-
utralizing. Surface tension,

: . 3 suspending and foaming characteris-
tics, calcium stability and emulsifying property (including stabi-

lfity of th? emulsion obtained) of the aqueous solution of these sur-
factan‘cs from C.lg, (;14, Ci6, and C,g saturated fatty acids and
rom oleic and linoleic acids have been determined and evaluated

With the exception of the wetting characteristic which was

found to be optimum in the case
. of the more h .
(like those from lauric and Ji ore hydrophilic products

t molecule wag seemingly

optimum, as attained by myristic and oleic acid products.
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Biogenesis of polyunsaturated acid in fish.

James F. Mead, Mitsu Kayama, and Raymond Reiser, (Labo~
ratory of Nuclear Medicine and Radiation Biology, Depart. of
Biophysics and Nuclear Medicine, and Depart, of Physiological
Chemistry, School of Medicine, Univ. of California, Los Angeles),
J. Am. Oil Chemists’ Soc., 37, 438 (1960). Following injection of
Tilapia mossambica with acetate-1-C,14 their fatty acids were iso{
lated, fractionated, and degraded. The high content of linoleic and
arachidonic acids was evidently derived from the diet. Degrada-
tion of these acids revealed a distribution of carbon-14 similar to
that found in similar studies on mammals.

BYE-PRODUCTS

The solubility of wool dyes. Its assessment and practical signifi-
cance.

W. Beal, J. Soc. Dyers Colourists, 76, 78 (1960). The methods
of testing the solubility of wool dyes at present in use are criticised
and a new method is suggested. This method takes ifto account
such variables as liquor : goods ratio, temperature at which dyeing

is commenced, the dyeing assistants used, the type of water, the

depth of shade being dyed, and the method by which the dyebath
is prepared.

The dyeing of wool by solvent-assisted processes.

W. Beal, K. Dickinson, and E. Bellhouse, J. Soc. Dyers Colou-
rists, 76, 333 (1960). The influence of solvents, in particular
benzyl alcohol, on the normal processes of wool dyeing and print-
ing is reviewed in detail. ‘The significance of the effect and the
methods of utilising it are discussed. Consideration is given to
the practical and commercial aspects of solvent-assisted techni-
ques for dyeing and printing wool.

The effect of solvents in wool dyeing.

L. Peters, C. B. Stevens, J. Budding, B. C. Burdett, and
J. A. W. Sykes, J. Soc. Dyers Colourists, 76, 543 (1960). In order
to study the mechanism of solvent-assisted wool dyeing, using
benzyl alcohol as the solvent, measurements have been made of
(a) the sorption of the solvent from aqueous solution by wool,
(b) the solubility of the solvent, and (c) its effect on the surface
tension of water at different temperatures. The heats and entro-
pies of sorption, surface formation and solution are consistent with
the hypothesis that the sorption of benzyl alcohol by wool most
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probably consists merely of physical adsorption on the inters
micellar surfaces in the fibre. Increased swelling of the wool fibres
in aqueous solutions of the solvent is not apparent, and the acceles
rated rate of dyeing is shown to depend on the affinity of the dye
for the solvent, as measured by the partition ratio of dye in the
solvent to dye in the water. The solvent lowers the activation
heat barrier, but increases the activation entropy barrier: whether

it accelerates or retards dyeing depends on which is affected to the
greater extent. . . '

Wool as a fibre in dyeing and finishing.

. A. B. D. Cassie, J. Soc. Dyers Colourists, 76, 617 (1960). The
}mportance of the setting of wool fibres on packages is discussed
in relation to cloth manufacture and shrinkage in finishing. Some
remarkable changes that come about in low-temperature dyeing
of wool when fibres are cleaned with various solvents are described.
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NOTES AND NEWS
Export of shoes
Orders from Russia and E. Germany

India has secured orders for another 1,10,000 pairs of shoes
from Russia and for 2,82,000 pairs from East Germany, Mr. Manu-’
bhai Shah told Mr. Jugal Kishore in the Rajya Sabha. '

Asked about steps being taken to help the Agra shoe indus-
try, Mr. Shah said that as against the total estimated production
of four to five million pairs at Agra, the export orders of four
to five lakhs pairs a year was only a minor fraction. However, in
order to assist shoe fabricators with export orders, the National
Small Industries Corporation had established a “procurement
centre” at Agra. In 1961-62, orders had been given at this centre
for supply of 76,400 pairs of shoes to Russia. Further orders for
Indian shoes had since been received from Russia and East
Germany and these would be distributed to small fabricators
shortly.

The Hindu: September 7, 1961.

Shipments of hides and skins during August, 1961.

Shipments during August, 1961 were as follows (in bales):
To the UK. 2,163 tanned cow hides, 149 tanned cow calfskins, 19
tanned buff hides, 115 tanned buff calfskins, 423 tanned goatskins,
264 tanned sheepskins; Continent 71 tanned cow calfskins, 34
tanned buff calfskins, 890 tanned goatskins, 415 tanned sheepskins;
U.S.A. 82 tanned buff hides, 148 tanned buff calfskins, 188 tanned
goatskins; Japan 2 tanned goatskins, 208 tanned sheepskins; Aden’
and Berbera 33 tanned cow hides; total 5204 bales. :

The Mail: September 3, 1961.

. Cattle Insurance in Madras State

Mr. M. Bhaktavatsalam, Minister in charge of Agri'culture,;

said in reply to a question by Mr. V. K. Kothandaraman in the:
Legislative Assembly, that the pilot scheme for cattle insurance;
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would be taken up in the Sta i
: te during the Third Pl i
Details of the scheme had not yet been ﬁnalised: he azgeg.e riod

The Hindu: September 19, 1961.

Proposal for sheep farm in Madras State

A sheep farm and 12 sheep and wool extension centres were
pr%po;;d to be started in the State during the Third Plan period
era:d Anl';n glll.Hlilslzlairtlz\;atsglam, 1Minister in charge of Agriculture:

y, in reply to a questi
Annamalai in the Legislative Assemblcif. es’?ﬁ: It\zj?riiesiety iVI tr .ds'liw;i
the new 'she'ep faf'm would be located in the existing Rsa:;e :ha
puram District Livestock Farm at Chettinad. The exact lana on
of the extension centres had not yet been settled xact Tocation

The Hindu: September 21, 1961.

Health of animals
Control of Parasitic Disegses urged

A four-day conference on Parasi it ;
f:onvened by the Indian Council o?sfgsrizzﬁsuf;ralsiﬁ;c Dl}feaseS,
inaugura ted by Mr. M. Bhaktavatsalam, Minister for zar(': ituse
and Animal Husbandry, Madras State, at the Veterinar grg e
Vepery. Mr. L. Sahay, Animal Husbandry Commissi y Colese,
ernment of India, was in the chair. tssioner, Gov-

In his inaugural address, Mr. ; :
ff)remost‘ problems facing a livestoflila:vtvan‘:tsiila;n tialc.l 0;1 e of the
¥1ke India was that of keeping the livestock healt}c:plca country
mfe:cted with parasitic diseases of one kind or y'h Animals
drain on the resources of the individual whoanot red thom
Further, the fact that men lived in close associationox‘;;v'lr':;dantil:san]ls.

and consum i
( ed their meat gave room for the parasit
municated from animal to man es to be com-

Mr. Sahay, in his presidential addr i |
L ay, - ‘ ess, said that th
Spe:ialsu;cl; ~e1§s m(i;:ptxon, had been conducting confereilcg:A::I’
Spectal sui % a;x a few years ago it was decided to widen th
e i‘es'con irences to bring within the field not only a:: i'
A t}c:arc worker§ but also others. About three or ;m li\r
decades ,d e conc'entratmn was, in the fitness of thin :h

and viral diseases. Since then methods of coii;':lxl has'
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been developed, with the result that they were fairly in a com-
fortable position now so far as those diseases were concerned.
While much headway had been made in studying the life-history
of the parasites, they had not been able to do much by way of
controlling the parasitic diseases. It required not only a huge
organisation but enormous financial resources. He expressed the
hope that the States would do whatever was possible in this regard

within the limited resources available.
The Hindu: September 21, 1961.

Paris Leather Fair

Main Attractions

in Paris which concluded last week was of

more than ordinary interest to Madras this year, unlike in the
previous years. The Fair was important in that it set the fashion
for suedes so to say. Latest reports indicated that a good volume
of enquiry was reported with sampling orders from the various

manufacturers.

There was very good representation of exhibitors in the Fair,
not only from the French trade but also from the manufacturing
interests of Germany, Italy, Spain, Finland, Sweden, Britain and
America. 'The lining trade was extremley difficult excepting for
“gniline dyed”, but manufacturers found difficulty in the matter
of prices. In case of “doped linings” for which lower selections of
skins are used, demand was more OF, less absent excepting for
limited quantities at very cheap prices with severe competition
from the French tanners using Australian sheep skins. Demand for
best classes of upper leather was on a fair basis.

The Leather Fair

Clothing leather

The main interest to Madras was the extremely good demand
experienced at the Fair for clothing leather. The fears expressed
by the Madras trade interests some.weeks ago about the possibility
of suedes going out of fashion were completely disproved and the
French fashion designers had put up for “exhibition, leather cloth-
ing finished on the flesh side in very attractive fashionable shades
and designs. The fashion in designing showed rather increased
length of coats which naturally resulted in the larger eonsumption

of suede leather.
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There were some good selections of suede leather tanned from
Australian and New Zealand lamb skins and there was keen com-
petition from American tanners. However, in the matter of best
qualities, there was nothing to equal Madras hair sheep. The
trend of requirements also showed a certain amount of contrast,
with the French and Italian designers showing more interest in
leather from sheep skins as against goatskins. The absence of
many exhibits from India was keenly felt and many operators

from various European countries seemed to be completely unaware
of the Madras qualities.

The Hindu: September 23, 1961.

Tanneries in Madras State
To be made public utility service

Legislation to declare tanneries in the State as public utility
service was now under preparation, said Mr. M. Bhaktavatsalam,
Home Minister, during question-hour in the Legislative Assembly.

The Minister told Mr. A. A. Rasheed that as soon as the Bill
was ready, it would be brought before the House.

The Hindu: September 25, 1961.

Titan chemical to market scuff-tite

. Scuff-tite, a new scuff-resistant leather finish developed in the
laboratories of Samuel Smidt Chemical Corp., is now available
from Titan Chemical Laboratories, Inc. '

“We feel we have hit the ultimate in leather finish”, claims
Ralph Reback, Titan official. “While scuff-resistance is all impor-

tant, it is only part of the improvement that comes to your leather
when Scufl-tite is used”.

Claims ‘made for the product include a marked improvement
in the break of even the flankiest piece of leather. It is alsg
claimed that tighter grain and improved break add up to a distinct
plus in sorting figures as poorer skins grade up and the entire
line takes on a more luxurious appearance, .

Scuff-tite, which is actually

leéther so that less regular finish
according to Reback, is the fact

a prefinish, is said to conditioa.
is needed. Another advantage;
that no change in regularly used
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finish need be made. “You simply apply Scuff-tite in one easy
.operation to crust stock prior to normal finishing procedure. From
.then on you operate in the customary manner with your regular
finish. There is a saving in finish, however, as Scuff-tite pre-
pares the leather in such a manner that topcoats go further and
give greater coverage.”

Titan officials add that Scuff-tite adapts easily to all tannages.
The tanner may learn the exact Scuff-tite formula suited to his
leather by sending a skin to the laboratories for treatment.

Leather and Shoes: November 19, 1960,

A new type uppef leather after five years’ research

Barrow, Hepburn and Gale, Ltd., announce the introduction
of an entirely new and revolutionary type of upper leather. 'This
is the outcome of the close association between B. H. and G., and
Beardmore and Co. of Canada.

'This new and important development in upper leather research

is now available to the shoe industry in the U.K. under name
“Tuftan”.

The new method for treating leather, it is claimed, renders
the final finish infinitely more resistant to scuff and abrasion, and
in addition gives the finished leather a completely tight break.

The process has been developed in North America over a
five-year research project, sponsored by a number of leading
tanners, and is said to improve the wear factor many times, with-
out losing the other essential characteristics of the leather.

~ The treatment is an advance in urethane polymers, and chan-
ges the physical properties of the grain surface by binding it more
closely together.

Another feature is its resistance to staining of white and

pastel finishes from internal oils, which will solve a lot of problems
in the field of fashion.

Further claim made for this type of leather is that it has many
advantages, not only in the finished shoe, but also in the process
of manufacturing shoes, in that factory damages to the upper
leather are much less likely to occur.

Barrow, Hepburn and Gale have had the leather tested out
for the vulcanising process and found it to be perfectly satisfactory.

Leather Trades Review: November 9, 1960.
147



Tanning limestone grows potatoes well

In these days of money-making diversification, it’s heartening
to learn of a by-product from the tanning industry which is doing

a ?leally big job in converting useless land into ideal potato-growing
soil.

The full story appeared in a recent issue of the Pennsylvania
Farmer, copies of which were sent to LeAaTHER AND SHOES by

Lloyd Odhner, Managing Director of the Pennsylvania Chain Store
Council.

The editorial tells of the experiments of Dr. E. L. Nixon,
an uncle of the Vice-President of the United States, who worked
with “limestone plus” —a waste material from a tannery used
in chasing flesh from hides in a pre-tanning procedure.

Dr. Nixon reports that a ton of this ground “limestone plus”
was applied to each acre of some land not farmed for 75 years.
These plots then yielded as much in potatoes as plots which

received six tons of regular ground limestone and, further, had
undergone a two-year preparation period.

The doctor says of the experiment: “It is the most myste-

rious thing I have ever seen. 'This makes no sense at all.” But
he has proof, and it’s well documented.

The next question: how come? Dr. Nixon hopes that ques-
tion will be answered soon by a tanning chemist.

Leather and Shoes: November 26, 1960.

Surface active agents for dyeing leather

Three surface active agents of the Amphoteric family, called
Ampholytes, have been marketed by the Raw Materials Division,
Guest Industrials Ltd., London, E.C. 3.

Recommended uses in leather processes are in scouring,
dyeing, fatliquoring and softening.

Properties listed depend on pH, some having maximum and
others minimum value at isoelectric point, between pH 4°5.

For instance solubility is high in water except at the isoelectric
point and they are also soluble in lower alcohols and other polar
solvents, and dispersible in nonpolar solvents.

Leather Trades Review: December 28, 1960.
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Keeping the air sweet in tanneries

Air pollution, in one form or another, has in recent years
become a world wide commercial and industrial p}'oblem. In‘the
enclosed spaces — factories, warehouses, and the many bu?ldxngs
of industry and commerce —a number of methods to purify air
are being used in an effort to solve this problem.‘ Now, for the
first time, a very positive step has been taken in this field, so that
everyone concerned may work in a clean,.frtfsh atmosphere free
from unpleasant odours at all times - this is the Fume-0-Dor

automatic diffuser.

Three years of exhaustive research, and overcoming almost
insurmountable technical difficulties, have now been resolved into
the putting together three vital factors for making air cle_an and
fresh. They are: (1) A re-circulating fan; (2) Mechanism for\
diffusing into the air a pre-arranged measured quantity of atomif;-
ed fluid; and (3) A time control to diffuse the fluid into the air
at measured intervals. These factors working together result in
the only air conditioning automatic diffuser of its type in the
world.

The Fume-O-Dor unit is operated eleetrically, costing only a
few pence a week to run, and is easily fitted to a ceiling or high
up on a wall. It is housed in an attractive shaped case and sprays
a finely atomised mist of the required fluid at pre-determined
intervals into the aimosphere, keeping it in suspension and re-
circulating the air at the same time.

A variety of Fume-a-spray fluids used with the Fume-O-Dox
unit is available for a multiplicity of uses. Of all its many uses,
the Fume-O-Dor unit has a most important practical value in fac-
tories and in the enclosed spaces of industry.

The common cold claims many working hours, and slows
production considerably each year, the statistics are well konwn,
and much research has been done to find a practical solution.
Now, with the Fume-O-Dor unit, it is possible to scientifically
purify air, attack, and effectively control the spread of bacteria
in the atmosphere. Minimising infection makes the Fume-O-Dor
unit an important contribution to the nation’s productivity.

~ Unpleasant manufacturing smells can now be controlled night and

day by Fume-O-Dor units. ( )
) ‘ ' Leather Trades Review: March 15, 1961.
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C.LR.I. NEWS

C.LR.I curing salt

The C.L.R.I curing salt is specially intended as a substitute
for khari salt in dry salting hides and skins. However, emphasis

is on the dry salting of the latter since they are largely exported -

in dry salted condition and are expected to stand long storage.
(Hides are generally consumed locally and hence are wet salted).
Presently, both khari salt and common salt are being used for
dry salting.

A good proportion of earthy matter is always associated with
khari salt and this makes the cured skins dirty and unattractive.
Also khari salt is often adulterated with additional earthy matter
for obtaining increased weight in cured skins since these are sold
by weight. The adulteration is facilitated by khari salt itself
being dirty in appearance. The adulteration is also useful in
covering up the flay cuts. Since khari salt is a natural earthy
product, standardising its quality has not been feasible.

Common salt which also is used for dry salting is hygroscopic

and absorbs moisture from the atmosphere especially during rainy .

weather and in humid climatic conditions; the consequent moist
condition of the skins promotes bacterial growth leading finally
to deterioration of the skins. Hence skins dry salted with common
salt do not keep sound for long periods.

. The C.L.R.I curing salt is practically free from the disadvan-
tages mentioned above. Large scale trials have shown that it
- preserves better than khari salt does. The C.L.R.L curing salt is
a mixture of 55-60 parts of anhydrous sodium sulphate and 45-40
parts of hydrated magnesium sulphate (Epsom salt). 'These two
may be first ground separately and then mixed or mixed together
first and then ground properly and uniformly. Sodium sulphate

and magnesium sulphate of commercial qualit 11
dvailable in India. quality are abundantly
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mittee of Administration o( e Leather Export Promotion
N\

The C.L.R.I curing salt would cost about Rs. 27 per 50 kg.
at the prevailing Madras market prices. Assuming 3 lb. as the
average weight of a raw goat skin and that 15 per cent of the salt
(on the green weight of the skin) is used, the approximate cost
of curing would be only 11 nP. per skin.

How to use the salt

Normally 15 to 20 per cent of this salt (on the washed weight
of the skin) is necessary, 25 kg. of the salt being sufficient for
about 100 goat skins.

The fresh skins are freed from adhering flesh and fatty tissue
etc. and washed to free from blood and dirt. 10 to 20 per cent of
ihe salt is made into a concentrated solution with a little water;
one half of this solution is applied on the flesh side and the other
half is applied in two instalments both on the same day or one
on the same day and the other on the next day. A few hours
after the last application of the salt, the skins may be dried by
nailing on board, by hanging on frames or by any other suitable
means. Drying in shade is always preferable; drying in scorching
midday sun must be avoided. When dry, the skins are brushed on
the hair side and stored.

N.B.: The skins should not be folded along the backbone line.

Dr. Y. Nayudamma, Director returned on Sept. 16, 1961, after
attending the Tth Biennial Congress of the International Union of
Leather Chemists’ Societies at Washington (Aug. 20 to 25, 1961)
and visiting modern institutions, tanneries and factories in the
United States. While returning to India, he visited the Inter-
national Leather Exhibition held at Paris from Sep. 8 to
13, 1961 and renewed the contacts with a number of continental
tanners and traders.

Dr. Y. Nayudamma, Director attendejﬁﬂfﬁ}rd meeting of
the Committee of Administration of the L prExport Promotion

Council on Sep. 21, 1961. (

Dr. S. K. Barat, Assistant Director has been re-elected as a
member of the Essentiality Certifi® e)Sub-Committee of the Com-

Council, Madras. \Vare) ‘2,
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Mr. P. L. Muthiah and Miss Y. M. Theresa reported for duty
at C.L.R.L as CSIR Junior Research Fellows.

Messrs. K. K. Reddy, Koti Udaya Bhanu and G. Jayasingh
Thabaraj have been awarded the CSIR Senior Research
Fellowships.

Sri K. S. Jayaraman, Senior Scientific Assista
an, nt, who hag bee
deputed to U.K. for higher training in ‘Qil Tannages’ at the Leedr;

University, for a period of one year under the C
Madras on Sep. 26, 1961. e Colombo Plan, left

Editor Y. Nayudamma Publi
, ished by N. Subramani
t;;e,sCentral Leat}_xer. Research Institute, Adyar, Mz;:;s?go be;;l;f\to;
. Ramav swami, at The G. S. Press, 21, Narasingapura.m Str :
Mount Road, Madras, et

m LEATHER CHEMICALS & INDUSTRIES LTD.

Since time immemorial, leather has been
playing a vital role, even in it’s crudest
form, in every sphere of our life.
Now under modern scientific methods,
no effort has been spared to give perfection
to the finish of this versatile product.

Range of Products:-

® Pigment pastes in different shades
® Binders @ Lenol ‘C’ Fat Liqior
@ Resin Top @ Waximul 25

o Top Luster etc.

r*

LECHINOL’

I brand PIGMENT PASTE I

9, Muraripukur Road, Calcutta-4
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, BHOGILAL LEHERCHAND PRIVATE LTD
Proprietors of BATLIBOI & COMPANY Forbes Street, Bombay |

Branches all over India
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For outstandmg ‘results|
in Leather Processmg

PRIMAL FINISHES

ROHM &. HAAS

comepany (USA)
and -

CHARLES I.ENNING & (30 )

i Sy ”‘&
Because of their inherent flexlbllity
and remarkable filling and Ievellm\g}

power, The Primals are ideal for th
finishing of many leathers, /

h g Wﬁm i
Represented in Indid by N

ANRITLAL & €0. PVT.Y| LTD.

11, Sprott Réad, Bombay 1.7
- M

A BINNY product is your guarantee of
quality and consistent results

Buy
BINNYS

Sodium Bichromate Basic Chrome Tan
Chrome Oxide Green Chromic Acid ‘
Sodium Chromate Ammonium-Bichromate )

y
Manufactured by :

. The Buckingham & Carnatic Co. Ltd., Madras

(A BINNY COMPANY)

Selling Agents:

M/s T. T. Krishnamachari & Co,, M/s Chemicals & Solvents (P) Ltd,
Madras :: Bombay :: Delhi Calcutta

. D Do
POV A4 A4 @

7

The India Leather Corporation Private Limited
“INDIA LEATHER MANSIONS"

G. P. O. Box No. 1516
No. 9, DAVIDSON STREET, MADRAS-1

Telegram: “TANDRIGHT” - Phone : 4491

PREMIER EXPORTERS OF E. I. TANNED SKINS & HIDES

O

i’..argest individual Foreign Exchange Earners in the Southern
Region

YEARLY EXPORTS EXCEED RUPEES TWO CRORES

Enquiries invited from all parts of the world for East India Tanned

GOAT SKINS COW HIDES COW CALF
SHEEP SKINS BUFF HIDES BUFF CALF
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‘Coated Abrasives . .
in the Leather Industry

.
- Puta
fine finish to
Leather

with
CARBORUNDUM
~ UNIVERSAL

GOKTED ABRASIVES

S COATED ABRASIVES: .
Flint (Sand), * Garnet, Emery,
*Aloxite’ and Silicon Carbide,
in sheets, rolls, belts, discs, con~
verted shapes, etc., available in
virious backings like paper,
N cloth, fibre and combinations.
Also special products of Silicon
N Carbide Water-proof Abrasive
N paper reams and Aloxite Resin
N Sander dises. . "

NN

\

Get that superfine finish on your leather and
leather - products, by using Carborundum
Universal ‘Silicon Carbide and ‘Aloxite’ coated
abrasives. They are manufactured by the most
modern method of Electrostatic coating...and
what’s ‘more, they are so sharp that they cut the
soft yielding surface .of leather without tearing
or pulling and give the product the desired finish.

Available in «various shapes as rolls, belts,
naumkegs, truncated cones, etc.

CARBORUNDUM UNIVERSAL LTD.

Head Office: 52/53, Jehangir Street, Madras-1
Telephone: 29141 (8 lines) Works: Tiruvottiyur,

Branch :United India Building, Sir Phirozsha Mehtg Road, Bombay-i

Distributors: For Maharashtra and Gujarat, part of Madhya Pradesh and
part of Rajasthan: M/s. ABRAWHEEL PRIVATE LTD,, 107, Sarang Street
(Bhusari Mohalla) Near Crawford Market, Bombay-3. Branch: 1-2-3, Gaik-
wadi Road, Junction Plot, Rajkot O For Madras, Pondicherry, Andhea bro-
desh, Mysore and Kerala States: M/s. R. SUBBARAMAN ¢& ,CO PRIVATE
LTD,, Vanguard House, 11/12, Second Line Beach, Madras-1 14..1 Rashtra-
pathi Road, Secunderabad O For Delhi, Punjab, Uttar Prades’h J:;mmu and
Kashmir, Ajmer and Northern Area in Rajasthan: M/s. §, N. ,SUNDERSON
& CO,, 1, Deshabandu Gupta Road, New Delhi, 76/44, Halsey Road, P. B. 88
Kanpur O For West Bengal, Bihar, Orissa, Assam and part of Madhy’a Praées};

area between Raipur and Jabalpur: M/s. WILLIAM JACK
16, Netaji Subhas Road, Calcutta-1, " JACKS & €0, LD,
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S60 sbeug 2495 H. Ayrib.)

sy fEsD (@amnEryd) @

S-1b Brelr QUuUrerisdr SapuiuL®, sri surhisCu®
Rebrper,  Serert sy 1Tourudd 200% sevdrsofd fydud
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sulphate) sswrésiuBapg. QUuIcurddsd Bliurerdissr
Guri @, Fiuml swri § wefl Cprsfpe @Quws
sULBBpg. Ipe 1% wrhbé opfsob Gur sinrar Djerey
Seirewtfed s B, @Uldumdsh Goidasiuc @, G0
urdt wguy 15 Al disarde Qusstiu@dpgs. B
Gur g1 e geBsir (Phenolphthalein) o uGuirdsg s
iy fés (@ormsryid) e ufGsrHésiuBEns.
urerdissfissr serdHd CualliussSS8mphis } uresd
b, FunliLEssBO0BEH T UTSSAYID & ebr@mby
Béah por QuppPiisds GeassbrHub. ‘

Webrem i Fourulaysiror Fyoud sred QFnILBEDS!.
wpuy @odcurudsd 200% Qeaupsi (40° Q@ sbry HCy ()
Browiu’ @, ojfed % &. ereb. gpit. . Cuil pouid-2
(C. L. R, 1. Bate No. 2.) soordatiu@Epg. (I Qs
eorit 3 wenfl CprsHHG QuissBuB®Epg. 1IpE urerhiss
QeusfiCu eRdsru’ (B, sri surhistu’ ®, H8s Four
uIsd> supeusu’ B GeuErdsliuB ST per.

Qusfsd (Bleaching) :

Spdaai. Qurpdrsdrd Qarar® Aauepseh
sovsmen swrfidstiu® S pgr.

ot el it ’ 75%

@ Lty 5%

Gurl L rflunh utwrasGary. 1%
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@iiasmmm BCurulsoy Brauvou®, urerdiassr ) Ped
@UWL_UULL.@, Jaundr } 1pewh Cors e @uisiu®
Apgr. Tt U hiser QeusPGus RS H, 555
1Rt ot swP sl DNFUUB RS por,  Seirsort (Srruresed
7% sawentt Briicin’®, 2% Gerg gL [
(Sodium bisulphite) wyHep EDTSSUUBEDS).  Urarbissr
Quuitiurudss Gur_ ' @, Wi i ol GprsdPG
Buissu® £ p g,

o uiy b £F sorp dassd (Pickling) .

o Jiurls 100% seranti Broudiuc @, b
10 9% ey, 2% wriife ABopns seosalily Bebrms.
ursTBIssT  ECndiurySet Curi i’ ®, Sowurds 1 woewP
Cprd38p6 QuisiuBipg. st Qrsy gpepmgnd
Lewes GOImades o sror 2 110y s £Rsd petrms apph
Bpdswrg ol @ Weudb LB st per., WwniBTeT STHUID
qounn 5 Sl disende Qudaciuc g \Ssdr mrelr @pap b
Ry EnTuruICeaoGu ol B USSR Rty Py,

GIOY t—~pebs Qeusireniawirsr Carebadr Qupsusd
sr&Geu, @ILrer s Rstsur gy Qeu@pdstinl®, e ity
ol SRsb sarp SR SLIL L_aor;

U ugaipgs (Pretanning) :

7-th prelr cpup 1Surudsb 75% Sawemtt Byl (B,
DY fleb 3% 0 dyd, 3% ‘Lrehlaredr g o1, DapdF &1 @EmHDh
(Tanigan supra L H Powder Farben Fabriken Bayer) sas
SLIN®y uTerdisst (Feiumrudsy Cur  ou @, Jourd 13

wenfl Cprsdpe @ubstiL@apg, Ppe % GCrib

srgday. (B, and C. Co.) Gamanurer DO 6y g56voT suaf flsd
GDPES S B B wnsTar sraEQas S &S0 B, 1TOur
uded 2.sirer Hreud gt sir SvdbaLuBRog. 1Taurds Bps
2% sl Cp5dH e QuasLUP Ap . WnE 2% N, 6160,
Bt B CUAS BiuBesfund ssbCur. (50% srris @ er
o) dourd®  Caidstiuc.BG  Soumds 13s5r gpnb
1} wewhl Cpr 5806 Bussin' B, Sererd Brey apagsnd
ureriisst CSouTuICaCuy o B 6§ S Bt pear.
Qudld osnfsflunn FOCUL B udars 3% Ly &
ATy&ams (Qur L relp paub) @ LCuir dssorp,

wpprsir $ourds 5 PAL_haenées Sudstu L Dar
Wy &mﬁ@&u)wﬂu@@m@. LI 6 I G5 6 W7 &S Swy & af s
dg 12 prisomég soLL(B DS IIB Eohr pour, 9o
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. 3 & LJ . igﬂu@
1:20 8. Bt sardBpasd Lo’ B .j_ﬂ@.

%z;im (@G g @su,/b;ﬂsz:ﬂ sTEML_. 4(? TS50 égp;g)r
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Sty susBsmwn  pPidasLiLBE D). &b Qsu 0%
& Forar gamentt Hybiw Fouruiss 15 Ml _dises i@
5L QUDIERD Sl

i aiPmw ypfisss (Neutralisation) :
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enanCur 8%
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&sr 1JGurudsd GurL L' ®, Jdurid % Lo5g0f) (B,Mgs?{pg
BuwsstupEpg. 9drert woing 4% oapGur ‘ LJ.L'H'
ufsb Gatdainl B, 1Jound wpug 3 wenf nggﬁcﬂ%’?
AuésuuBipg. Gsdrari s 3 s 00T i
wrHdd SuaILBAGTPHT.  MLMTE  SL-ensunjib
HBL_ BT Segeut s msor.
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LreoflsTedr sigr 610, QanF srer 6%
(Tanigan supra L, H Powder)

SpdbFredd i 1%

6% ‘L.reoflsredr aligr ereb, Qmé‘ﬁgrsfrujlpo% T
i B sy F60 a1 1Iiarufed g
T@rg&;;fmgiz?;;;g,@@aﬂﬂuwﬂé (g'UJL_l:lUL',.!_ 196t 190
uris g weeh) CprsSpe QuistuBlpg. Gpe 1%
&Fredsé Sisows Flurudsd Cridsliu (B, Foumis Lﬁﬁ{r
c%d: 3 wenhl Cprs8Hp® QuissLLBApH. IpG urari)
%’m’v QeusfiG sT@EsULL (B, Cuallidy ] (Bmsuﬂg.ma.u uL

Lsmpwrs Brey wppdid el (B mudstiuB A par,

aamGamiy oot §5# (Fat liquoring) :
sTotrQemriy  em (HusHaser WTHIUL L. S

wopssr Qraw®B ECP @ﬂr.@&m_'lul.’.@shmm. B
T SToUG QAT DS ENSUITETOTLD. \ i
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Cosriy 67 s Qe i 4%
sl () 45° Olg ity HCr @ QeupBt  100%
Fe 6760, oyt g, ‘Brwirssnd’ ,
6T Qe Hyand }3%
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dioxide) Ggsmaunurer jerey gevrewf s GPUUrad sand
sUUC®, LFUURED . 19pE Beveu Q0 STelr Fliur
udsb Gur_ L™ B $oum g wewf Crrsdpe Quart
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FHEED (STED)) Seiron UG Sebt peor, Gp@ o oteugparss
- Q@rused Lu® T per, :

Qevau o0 b s 19 2-3 BTL. %65 %@ 0_sot b (Crust)
HSUICuCw o B WeudSLILIE H63r peor. @ Nedr sesor_
ouT Iy ué@mﬂu@,&,@ﬂu@aﬁls&rmm. 3% Heflgfesr BT F 6L
urermisefeir Cualiiuds sHeib FeuNLILGS S Hevith
QupSrdsredd Gsefdstuc.(®, Gemew umd Gursd amL.
LOu® Qo) waid apy. eudsciu@Hes per.

wpiprer Qeer QuisHr s Heb Bepgiour sstiun @,
Bys st Gy s@ib SGshesr osirer FLLSB or L g
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(I. S. 1. Specifications.)
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gGar em wopuid @6HS5 uGADS TTUmSS STL(H
Epgl. e oGty QesMe Srd s GOuUTBL,
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e LiysEg udors o lymsmp (Dry salting) Qauisuspd
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&r_nﬂ o Uy uewenlsmbs sTREsLLBBDS. 6TerCou
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srevdiseias B g IHsh sfasTed Corvadr Frrdd
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Cursd Gareaadrd Sips Geusstr(Pb. Gsirsorit  10-20
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- “Registered No- M. 7050.”

i

CLRI Publications

PROCESS BULLETIN No. 1: Adapted processes for .
manufacture of box and willow sides—Re. 1/- per copy. E,
age extra. ‘ A o

PROCESS BULLETIN No. 2: Processes for the manufé
ture of Glazed kid. Re. 1/- per copy. Postage extra,

PROCESS BULLETIN No. 3: Manufacture of Roller ski;:
Re. 1/- per copy. Postage extra. o

PROCESS BULLETIN No. 4: Fish Oil of the West Coa:
for the Indian Leather Industry. Re, 1/- per copy. Postag
extra. ~ .
PROCESS BULLETIN No. 5: Rapid Tannage of Sole::
Leather. Re. 1/~ per copy. Postage extra. B

SYMPOSIUM ON EAST INDIA TANNING INDUSTRY
AND TANNING AGENTS (1955): Proceedings, discussions‘zl
and papers presented. Re. 1/- per copy. Postage extra.

SYMPOSIUM ON “RAW HIDES & SKINS”—Curing ar?d
Preservation (1957):. Proceedings and Papers. Re, 1/- per:
copy. Postage extra. RS

SYMPOSIUM ON “LEATHER AUXILIARIES” (1958)= :
Proceedings and Papers. Re. 1/- per copy. Postage extra. -

SYMPOSIUM ON “TANNING AS A SMALL SCALE .
COTTAGE SCALE INDUSTRY” (1959): Proceedings arf
Papers. Re. 1/- per copy. Postage extra, : .

SYMPOSIUM ON “UTILISATION OF BY-PRODUC1S 0‘
LEATHER INDUSTRY"” (1960): Proceedings and P = -
Re. 1/- per copy. Postage extra. R

.

For further information please contact
Director ¥

CENTRAL LEATHER RESEARCH INSTITUTE
Adyar, Madras-20, India -
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