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SUMMARY

A comparative study on the treatment of presedimented tannery
wastes by trickling filter, activated sludge and oxidation pond pro-
cesses has been made. The important chemical and biological charac-
teristics were determined at different stages of the biological treatment
in each case. The changes in these characteristics as affected by the
biological processes are discussed in the light of the conditions under
which the latter function. The results obtained indicate that all the
three systems are efficient in stabilising the organics present in the
tannery wastes. The choice of any system for adoption rests upon
several economic and practical considerations. Oxidation pond system
is the most economical, simple and ideal for tanneries having suffi-
cient waste lands. Trickling filter process is more suitable in urban
areas where sufficient land is not available and tanneries are able
to meet the costs of construction.

Introduction

In tannery wastes, a predominant part of the organic
impurities is in dissolved form; hence biological treatment is indis-
pensable for their purification. For this, three alternative methods
are available: trickling filter, activated sludge and oxidation pond.
The first two have been tried to a greater extent than the last
one. Earlier work in this direction has been on the following
lines:

Trickling Filter:1720

The main features of the earlier studies with trickling filter
are found to be (i) a combination of chemical method and trickl-
ing filter, e.g. in the treatment of sole leather beamhouse wastes,?
(ii) use of two stage filters for strong wastes!? and (iii) admixture
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of the tannery waste with domestic sewage.!®18 The effect of
tannery waste constituents like sulphides, Cr and vegetable tannins
on the efficiency of the filter, also has been studied.’® The Tannery
Wastes Disposal Committee of Pennsylvania? developed a simple
practicable, reasonably efficient and comparatively inexpensive type’
of trickling filter for trealment after settling. By this treatment
removal of 70-75% of BOD has been reported; the effluent, how-,
ever, was highly coloured.?

Activated sludge:* & 10, 21-32

Some of the initial studies* 22 on application of activated
sludge for treatment of tannery wastes reported difficulties, e.g
the organisms not developing in the tan liquor waste, How’ev(;,r.
the later investigations® 10212332 haye reported successful treat-,
ment especially after dilution of the tannery wastes with munici-
pal sewage. The ratios employed were % tannery wastes and %
city sewage,® 9 parts tannery wastes and 1 part domestic sewage,24
75 tannery wastes and % sewage® and finally 1 part of eachf3°
The last mentioned was found by Kubelka® to be the lowest pro-
portion of sewage necessary. A marked decrease in the alkalinity
of the wastes due to oxidation of sulphides to sulphates?® and an
undesirable nitrification produced by the high nitrogen content
in excess of that required for elimination of BOD?" were some of
the effects noticed.

Oxidation pond:

Very little work has been done on application of oxidation
pond for treatment of tannery wastes. Appelius®® reported stabili-
sation of the organic matter by the bacteria in the pond, in the
case of well diluted tannery wastes. Reuning® found that the
tannery waste liquors after storage in lagoons could be released
to a stream only at controlled rates during high stages or floods,
Eick* however, found that lagoons did not give satisfactory
effluent from tannery wastes for running to the river.

The work reported hitherto has been almost completely on
the treatment of the tannery wastes by any one of the methods,
The only comparative study has been by Kubelka?® who laid down
the principles of final biological purification of presedimented
tannery effluent by means of percolating beds, lagoons, trickling
filter and activated-sludge systems. According to him, final bio-
logical purification by any method requires good preliminary sedi-
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mentation and freedom from arsenic, sulphide and other biologi-
cally toxic substances; perhaps the most economical procedure
was to store well-sedimented tannery wastes in lagoons and to
release the contents to rivers during flood periods. Since no other
extensive work is reported on this specific subject, it was thought
worthwhile to compare the relative merits and shortcomings of
the three systems of biological treatment with reference to the
same sample of tannery effluent, and to evolve an efficient method
which would be simple, economical and best suited to the condi-
tions prevailing in this country.

Experimental

In order to have an uniform basis for the comparative study,
it is essential that the same pretreatment be given to the effluents
before any biological treatment. In a previous communication,
Bose, Muthiah and Nayudamma® found that the different types
of effluents from the tannery could be mixed in suitable orders and
proportions, the floc obtained could be settled down and the super-
natant liquor could be treated by the trickling filter after dilu-
tion with water without any aid of chemical coagulant. The same
method of pretreatment of the tannery effluents for primary sedi-
mentation was adopted in the present investigation. In Mixture I,
the soak, screened lime, bate, pickle and vegetable tan liquors
were mixed in the proportions of 4:4: 3: 3: 1 and in Mixture II,
the soak, screened lime, delime, chrome tan and dyeing and fat
liquors were mixed in the proportions of 4:4:1:1:1.  The
mixture in each case was allowed to settle for 5 hours; the super-
natant liquid was siphoned off, diluted with an equal volume of
water and analysed for the important chemical and biological
characteristics. Hereafter, the diluted supernatant from Mix-
ture I will be referred to as waste liquor I and that from Mixture II
as waste liquor II. Waste liquor I or II was divided into three
portions; the first portion was treated by the trickling filter, the
second portion by the activated-sludge process and the third por-
tion in the oxidation pond system after admixture with 25%
sewage. The latter was.analysed, for the important chemical and
biological characteristics ‘'soon aftér ‘mixing.

The standard methods of analysis recommended by the
American Public Health Association3¢ were followed throughout
this investigation. The use of an uniform seeding material for the
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TABLE 1

Treatment of diluted supernatant from mixture I or II b

y trickling filter

(Results expressed as ppm)

Diluted supernatant from mixture II

Diluted supernatant from mixture I

of filter reduction

After sedi-
Trickling mentation “Per cent
efluent

filter
effluent

*Per cent
of filter reduction Untreated

mentation
efluent

After sedi-

filter

efluent

Untreated Trickling

Chemical and
biological
characteristics

Suspended solids

14 79-41
65-70

12

34
32

68
35

88-53
50-00

2
6

72
10

12

192

.e
.

Volatile

Fixed
Dissolved solids:

Volatile

Fixed
5 day BOD

17-85

80-26
94-17

384
6128
48

662

6840
129

1945
7460
821

- 0

s &S
<H O] <H
W0 M Sy

770 324
7792 6724
158 56
302 158

2043

9973
988
1303

)
“a
.

-

COD

Nitrogen as:

Ammonia

Nitrite-}-Nitrate

Chlorides

Organic
Total sulphides

Chromium

Traces

Traces

3

(as Cr:0;3)

#Calculated from the data obtained for the untreated and for the settled trickling filter effluent.

BOD determinations has been advocated™ 38 and hence the settled
sewage cultured in a standard broth was used as the seeding
material in the determination of the 3-day Biochemical Oxygen
Demand at 20°C by the dilution method. The Chemical Oxygen
Demand (COD) was estimated by the dichromate reflux method,
necessary correction for the chlorides being applied to these values.
Determinations of organic and ammoniacal nitrogen were carried
out by the Kjeldahl method. Total oxidised nitrogen was deter-
mned by the method reported by Jenkins3® The chlorides were
estimated by the Volhard method. The volatile and fixed matter
in suspended and dissolved form, total sulphides and chromium
were determined by the standard methods.

Trickling Filter:

The experimental trickling filter constructed according to the
specifications of Sarber? and described in the previous communi-
cation?? was used in the present investigation also. A slime of
active micro-organisms was built upon the medium of the filter
by continuous feeding of a mixture of settled sewage and tannery
soak liquor through the filter for a few weeks. When sufficient
growth of the slime was noticed on the surface of the filter
medium, waste liquor I or II was mixed in small portions with
the original mixture of sewage and soak liquor and fed to the
filter. The concentration of the former was gradually increased
and regular BOD analyses were conducted on the untreated and
treated effluents. This process of acclimatising the filter organisms
to the tannery wastes was continued until the organisms showed
signs of maximum removal of BOD in the case of diluted super-
natants alone as feed. The actual experiments were carried out

after this acclimatisation.

The portion of the waste liquor I or II intended for this
treatment was adjusted to a pH 7 to 8 and passed through the
filter at a hydraulic loading of 3 Mgad. The effluent from the
filter was collected and examined for the important chemical and
biological characteristics. The effluent was then allowed to settle
for 24 hours; the supernatant ligiud was siphoned off and examin-
ed for the same characteristics. The results obtained are present-

ed in table L.

Activated-sludge:

Laboratory experiments on the activated-sludge process were
carried out with a 4-litre glass vessel as the aeration chamber. The
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seeding sludge used was prepared by the method of Furkert.2s
It was developed for a period of one month by beginning aeratic;n
with domestic sewage only and gradually increasing the propor-
tion of the waste liquor I and II. The sewage organisms were
thus acclimatised to the tannery wastes. The second portion of
the waste liquor I or IT was adjusted to pH 7 to 8 and mixed with
25% (by volume) of seeding sludge in the glass vessel. The
mixture was thoroughly aerated and agitated by blowing excess
air from an air compressor. The mixed liquor suspended solids
varied between 2000 and 4000 p.p.m. during the period of aeration,
Samples from the aerated mixture were drawn out at different
intervals of aeration, allowed to stand for 24 hours and the clear
liquid was collected and examined for the important chemical and
biological characteristics. The results obtained are presented in
tables II and III.

Oxidation pond:

The experiments consisted in impounding the effluents in
shallow, open-surfaced and out-door ponds. Experimental oxida-
tion ponds of standard depth of 3 feet were constructed in the
open land. This smaller depth was provided for the ponds to
ensure good penetration of sunlight and prevention of weed
growth. The floors of the ponds were cemented to avoid losses
of the liquors due to percolation and absorption. The third portion
of the waste liquor I or II was adjusted to pH 7 to 8, fed into
the stabilisation pond and mixed with 257/ (by volume) of domes-
tic sewage. The mixture in each case was impounded for
a number of days; samples were withdrawn at different intervals
and analysed for the same chemical and biological characteristics
as before. Any evaporation loss of the liquor was made up by
the addition of water before samples were collected. The resulfs
obtained are presented in tables IV and V.

In the above experiments with oxidation ponds, the old mixture
which was impounded for 40 days and examined, was mixed with
an equal volume of fresh waste liquor I or II and again impounded
for a period of 20 days and analysed for the same characteristics
as before at regular intervals. The results are presented in table VI,

Discussion

Waste liquor I and II satisfy the necessary conditions laid
down for bilological purification: the ratio of BOD using sewage
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seed to COD of the waste liquor I or II is higher than 0-6; accord-
ing Symons et al.*® this indicates that the wastes may be easily
and completely treated by a biological process; the nutrients like
nitrogen and phosphorus essential for the growth of micro-orga-
nisms are present in adequate amounts in the supernatant liquors;
the pH is around neutral in both the cases so as to promote good
bacterial growth; the biological toxic materials like Cr and sul-
phides are present only in small concentrations and may not affect
the systems since the latter abound in micro-organisms already
acclimatised to these toxic constituents.

The results obtained show that the bilological decomposition
and oxidation of the organic impurities in the waste liquor may
be accomplished by any one of the three biological processes tried,
provided the required period of detention is allowed and other
conditions are satisfied. It has been observed that the BOD
reductions of the waste liquors I and II range hetween 92 and 96/
in all the three processes. The COD reductions with waste liquor
I have been found to range between 34 and 89'¢; with liquor II,
COD estimations were not done because of the error introduced
by the chromium salts already present in the liquor. In most
cases, the COD figure has been found to be much higher than
the corresponding BOD figure. This may possibly be explained
as due (i) to certain constituents of the effluent being resistant
to biological oxidation, but not to chemical oxidation and (ii) to
the 5 day BOD measuring only part of the biologically treatable
organic matter in the waste.

In conformity with the observations of Thoman and Jenkins#!
and Sarber? it is seen from table I that the BOD of the effluent
from the trickling filter is further reduced upon allowing it to stand
under quiescent conditions for 24 hours. Sarber?® attributed this
reduction of BOD and other constituents to a further action of
the micro-organisms and proteolytic enzymes washed from the
filter and to the settling of the solid organic matter in the effluent.
The final effluent still contains a BOD of about 50 p.p.m. These
last portions are the hardest to remove because of the small amount
of food remaining in solution for the micro-organisms.

It is observed that the per cent reduction in organic nitrogen
of the waste liquor T or II is higher with activated-sludge process
than with either trickling filter or oxidation pond system. It is
also seen that nitrification occurs in the treatment by activated-
sludge as also in that by trickling filter—to a greater extent in
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the former treatment. Oxidised nitrogen has been found to be
present only in small concentration in the oxidation pond efluent
even after long detention time. The daty on per cent reductions
in ammonia nitrogen may not permit comparison of the efficiency
of the three biological systems in view of the fact that ammonia
nitrogen, a possible intermediary product in the stabilisation of
organic wastes, may be not only oxidised to nitrite and nitrate
nitrogen during the course of stabilisation of organic wastes, but
also utilised in the synthesis of microbial cel] material, ’

The highest reduction of organic nitrogen by the activated-
sludge process may be due to much of the organic nitrogen being
either converted into new cell material or oxidised to provide
energy for the rapid reproduction of bacteria under the favourable
conditions of high food concentration and plentiful supply of
oxygen through long period of aeration, Obviously thep :ame
degree of oxygen supply does not oceur either in th,e trickling
filter or oxidation pond systems. Subrahmanyam et gl 42 report-
ed that the activated-sludge process appeared to be quit.e efficient
in removing the amino acids practically entirely from sewage.

Sawyer?® has shown that the nitrifying ability of an activated-
sludge is dependent in some degree u
BOD and nitrogen in sewage feed, w
of BOD for each part of nitrogen gi
capacity for nitrification as the prop
As the BOD to nitrogen ratio for both the supernatants is below
this level, the liquors have been found to give sludges with increas-
ed capacity for nitrification. The high nitrogen content of waste
liquor II, however, has resulted in greater nitrification in thig case
than in the case of liquor I. It has also been observed tﬁat in
the case of waste liquor II, there is less formation of sludge
Sawyer and Bradney*' express the view that the constant removai
of ammonia by nitrifying organisms may prevent its accumulation
to such concentrations as will adversely affect the development
of certain organisms and allow normal stabilisation to proceed.

pon the relationship between
astes with less than 16 parts
ving sludges with increasing
ortion of nitrogen increases.

In the treatment of tannery wastes by the activated-sludge
process, the flotation of sludge during final settling was noticed.
This phenomenon, viz., liberation of gasepus nitrogen by reduc-
tion of excess nitrates in the final settling tank was discovered
by O’Shaughnessy;# this was seen to be more prominent in the
case of waste liquor II having a low BOD to N ratio. The nitro-
gen bubbles lift particles of sludge which are discharged with the
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final effluent, thus leading to much suspensed solids in the efflu-
ent. Certain of the denitrifying organisms would appear to derive
their oxygen supply from nitrates even in the presence of suffi-
cient dissolved oxygen. As nitrification is a necessary adjunct
to rapid stabilisation of organic compounds, it may not be desirable
to inhibit the nitrification in order to obviate the problem of rising
sludge durng secondary sedimentation.

The lower degree of nitrification in the case of trickling filter
as compared to the activated-sludge process may be due to the
reason that surplus oxygen is not available for the nitrification
of the ammonia; also there is only a small period of contact
between the nitrifying organisms which abound in the lower levels
of the filter and the nitrogenous wastes arriving from the upper
levels of the filter where they are hydrolysed and decomposed to
various products like amino acids, ammonia, hydrogen sulphide
etc. However, the amount of oxidised nitrogen found in the trickl-
ing filter effluents indicates the efficiency of the filter in stabilising
the tannery wastes. The process of nitrification continues even
during secondary sedimentation of the trickling filter effluent as
shown by the increase in oxidised nitrogen content during the
settling of the treated effluent. 'This increase shows that nitrifi-
cation is predominant during secondary settling of the trickling
filter efluents, even if denitrification also occurred simultaneously.

During the course of experiments with the oxidation pond
system, it has been observed (tables IV and V) that after impound-
ing the liquor for several days, the suspended solids in the liquors
gradually increase. This increase in the suspended solids is asso-
ciated with the suspended algal cell material (cf. Caldwell) 45
The filtered effluents, however, have given much lower BOD and
organic nitrogen as compared to the corresponding unfiltered eflu-
ents, thus showing that the major portion of the BOD and organic
nitrogen are associated with the suspended algal matter present
in the liquors. This portion of the organic nitrogen and BOD has
also shown a tendency to increase with longer period of detention.,

The micro-organisms present in the pond decompose and oxi-
dise the complex organic compounds into simpler organic forms
like CO., NH;, SO,=, NO;—, PO,=, which serve as nutrients for
the growth of algae; the latter in the presence of sunlight, liberate
oxygen while utilising carbon-dioxide and water in photosynthesis.
The oxygen so liberated by algae is utilised by the micro-orga-
nisms for further breakdown of the complex organic materials to
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TABLE VI
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simpler inorganic end products. As the effluents are already sta-
bilised and the comparatively high BOD and suspended matter
of the unfiltered effluent are only due to the development of algae,
pollution and oxygen depletion of the receiving stream by the
organic matter present in the treated effluents may not occur.
According to Parker et al., the development of algae in the oxida-
tion pond represents a reconversion of ammonia to organic nitro-
gen and an increase in the organic carbon content. Hence it may
not be objectionable to discharge the effluents containing algae into
a stream since the algae may increase rather than deplete the
oxygen content of the receiving stream. However, a greenish
colour and turbid appearance may be imparted to the latter.

It appears from the results obtained during oxidation pond
studies (tables IV and V) that during initial stages of treatment
of the diluted supernatants in admixture with domestic sewage,
an anaerobic decomposition of the wastes occurs at the bottom
layer of the pond where sludge is accumulated, thus resulting in
a substantial reduction of BOD and organic nitrogen. The pH
also has been found to fall during this period. This may be the
reason for the delayed growth of algae in the ponds. Algae, how-
ever, have been found to develop subsequently and accelerate the
purification of the organic wastes as indicated by the rapid pro-
gress of the aerobic phase, the increase in dissolved oxygen in the
pond and the onset of nitrification. Thus the treatment of the
wastes in oxidation pond may be a combination of sedimentation,
aerobic liquid waste stabilisation and anaerobic sludge digestion.

The results presented in table VI indicate that the detention
time in oxidation pond may be much curtailed when the diluted
supernatants arve treated with 40 days impounded liquors as the
rate of purification is faster than in the treatment of the effluents
with fresh sewage. The untreated supernatants may not contain
an active mass of micro-organisms necessary for stabilisation. So,
as shown in tables IV and V, effective purification of the effluents
is achieved only when the waste is properly seeded with domestic
sewage. In such a case, acclimatisation and growth of the suitable
micro-organisms may occur simultaneously. However, the
micro-organisms, adapted to domestic sewage, may require fime
to get acclimatized to the new environment of tannery waste
before they would stabilise it. In the case of the treatment of
the diluted supernatant in admixture with the 40 days impounded
one, the untreated wastes serve as food for the micro-organisms
already acclimatized to the new environment and thus undergo
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rapid purification. Further, algal population which are already
present in the treated effluent accelerate the purification process.
‘Thus, the detention time in the oxidation ponds may be much
curtailed in the long run.

The reduction in volatile solids content has been found to be
uniformly high in all the three systems; but the highest reduction
(954¢) has been observed in the case of the activated-sludge pro-
cess. The dissolved fixed solids are also reduced to some extent
in all the systems. The important constituent of dissolved fixed
solids, viz., chloride undergoes slight reduction during biological
stabilisation. Appreciable reductions in suspended solids have
been observed in trickling filter and activated-sludge effluents
whereas oxidation pond effluents contain large amount of suspend-
ed material due to the algal growth.

Maximum removal of chromium is accomplished in the acti-
vated-sludge and trickling filter.  Though the influent in both
cases contained 3 p.p.m. of Cr. Oy, the final effluent has been found
to contain only traces of the same. About two-third reduction of
chromium content of sewage by activated-sludge treatment was
reported by Stones” In the oxidation pond system about 50 to
665 reduction of chromium has been achieved.

Sulphides may be oxidised to sulphates in these biological
oxidation processes. Sulphides are found to be absent in trickl-
ing filter and activated-sludge effluents. During the activated-
sludge treatment the sulphides are completely eliminated not only
by chemical and biological oxidations, but also due to volatili-
zation by the vigorous aeration. Even after prolonged detention
time, however, the effluents from the oxidation ponds contain
small amounts of sulphides. It has also been observed that in the
initial impounding, there is some increase in sulphide concentra-
tion due to anaerobic decomposition of the sludge.

Although estimations of the pH of the effluents were carried
out at suitable stages of the biological treatment, the data have
not been presented in the tables as it was observed that the pH
underwent random variations probably because of the fact that
the pH of the treated effluent is dependent upon the sum total
effect of the variations and reductions of the various constituents

of the effluents and also of the formation of the different types
of end products. In the case of trickling filter and activated-

sludge processes, the general trend of the data on pH indicated
that the pH of the effluents during the course of treatment was
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practically within the accepted optimum range (65 to 7-5)%8 for
the growth of micro-organisms. In these processes, CO, pro-
duced during the metabolism of organic matter tends to reduce
the pH to some extent, but at the same time the buffering capa-
city of bacterial solids*® helps to reduce the effect of pH variations,
In the case of oxidation pond, the pH of the effluents was found
to be lower to some extent during the first stage of the treatment
because of the anaerobic decomposition of the sludge at the bottom
layer. Later, the pH was found to be higher because of the growth
and metabolism of algae in the ponds. Isaac and Molly Lodge®®
and Caldwell?> stated that the increase in pH in oxidation pond
effluent is an indication of the degree of algal metabolism.

It has been observed that the effluents from the activated-
sludge and trickling filter are clear, odourless and almost neutral
whereas the oxidation pond effluents are turbid and have a grassy
algal odour which is not unpleasant. From the above mentioned
discussion with respect to the final BOD and other characteristics
of the treated effluents, it appears that all the three systems are
efficient in stabilising the wastes though their requirements for
proper functioning vary widely. Whether the method of purifi-
cation involves trickling filter, activated-sludge or oxidation pond
treatment, in principle, the biological system decomposing the
complex organic substances to simpler and stable end products is
the same. The choice of a particular system for adoption depends
upon many factors, namely, volume and pollutional strength of
the wastes to be treated, assimilating capacity of the receiving
stream, degree of purification desired, location of the tannery and
the costs of construction, maintenance and skilled operation,

Activated-sludge plants occupy small land area and construc-
tion costs are lower than for trickling filter. They may produce
better results than the filters; however, they require skilled atten-
dance and control.  The cost of operation of activated-sludge
plants is much higher than that of trickling filters, because of the
power requirements for aeration. Francke et al5! have shown
that a large though not complete removal of ‘anthrax’ is possible
in the treatment of tannery wastes by the activated-sludge pro-
cess. Babbit5? also states that more than 90% of the bacteria
is removable by activated-sludge treatment. Arden5 comments
that much of the nitrogen may be recovered in the form of sludge
which may be useful for agricultural purposes. Activated-sludge,
however, is more susceptible to interference by toxic materials
than trickling filter and more sensitive to changes in composition
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of influents. Trickling filter has more resistance to toxic wastes
and also recovers more promptly from an overdose. In the case
of activated-sludge treating tannery wastes, there is also the pro-
blem of rising sludge during secondary settling. Hence, trickl-
ing filter is more favoured for treating industrial efluents. The
main disadvantage of the trickling filter is the liberation of foul
odours during the spraying of untreated wastes upon the filter.
Further, it may serve as a breeding ground for Psychoda flies.

Oxidation pond is the most economical and simple of the
kncwn forms of biological treatment with regard to construction
and operation. Complete treatment of tannery wastes by oxida-
tion pond is more suitable for small tanneries which cannot afford
the heavy costs of construction, maintenance and operation of
trickling filter and activated-sludge processes. However, these ponds
require considerable land area and may not be suitable in the case
of tanneries in urban locations. The bottom of the ponds should
be sealed to prevent seepage of materials like chlorides, sulphides
or pathogenic bacteria which may, otherwise, pollute the ground
water. Purification of tannery wastes by oxidation pond in which
algae develop by utilising the end products of bacterial oxida-
tion holds out a bright future for its adoption in India, which
abounds in bountiful sunlight throughout the major part of the
year. The algae present in the treated effluent may he of value
in promoting fish life in the receiving siream. Oxidation ponds
having a depth of 3 feet may efficiently utilise sunlight for photo-
synthesis, prevent growth of water weeds and insect breeding and

may not result in odour nuisance. The ponds should be so located.

that there would be sufficient wind circulation to aid atmospheric
reaeration.

REFERENCES

Morrison, § A. 8., J. Am. Leather Chemists’ Assoc. 6, 326 (1911).

Veitch, F. P., Ibid., 8, 10 (1913)

Roth, A, Ibid. 9, 512 (1914).

Hommon, H. B, Ibid., 12, 307 (1517).

Mohlman, F. W., Ind. Eng. Chem. 18, 1076 (1926).

Fales, A. L, Proc. Amer. Soc. Ciwil Eng. (1928) through Hide and

Leather, 75, No. 17, 48 (1928), via. J. Am. Leather Chemists’ Assoc. 24,

98 (1929).

7. Report by the Tannery Waste Disposal Committee of Pennsylvania,
J. Am. Leather Chemists’ Assoc 26, 70 (1931°

8. Eldridge, E. F., Mich. State Coll. Eng. Expt. Sta. Bull. No 82, pp., 101

(1938).

A e

428

12.

13.

14.
15.
16.
17.
18.
19.

20,
21.
22.
23.
24,
25.
26.
21.
28.

29.
30.

34.

or

OC.

36.

37.
38.
39.
40.

Sarber, R W. J. Am. Leather Chemists’ Assoc. 36, 463 (1941).

Chase, E. S. & Kahn, P., Wastes Eng. 26, 167 (1955).

Bruhne, A., Limnol, Schriftenreihe, 4 Nos. 17/18, 97 (1957), via Water
Pollution Abstr. 31, 2209 (1958).

Gurnham, C, F., “Principles of Industrial Waste Treatment™ John Wiley
& Sons, Inc. New York, pp. 281 (1455).

Parker, J. S., & Watkins, J. S, Water Works and Sewerage, 88, 109
(1941)

Porter, W., Sewage Works, J., 21, 738 (1949).

Vrooman, M. & Ehle, V., Sewage and Ind. Wastes, 23, 94 (1950).
Taylor, W. H, Sanitalk, 1, 4, 24 (1953).

Hartman, B. J., Sewage and Ind. Wastes, 25, 1419 (1953).

Rosenthal, B. L., Leath. Manfr. 74. 20 (1957).

Green, G, H., “Waste Treatment” Ed. Peter C. G. Isaac, Pergamon Press,
Oxford, pp. 397 (1960).

Bose, S. M., Muthiah, P. M. & Nayudamma, Y., “Symposium on Utilisa-
tion of bye-products of leather industry” Cent. Leath. Res. Inst., p. 58
(1960).

Eddy, H P. and Fales, A, L., Ind. Eng. Chem. 8, 648 (1516).

Helper, J. M., Hide and Leather, 71, No. 14, 40 (1926), via. J. Am,
Leather Chemists’ Assoc. 21, 320 (1926),

Snock, A., Collegium, 703, 612, (1928).

Hubbel, G E., Water Works and Sewage, 82, 331 (1935).

Furkert, H., Tech. Gemeindeblatt, 39, 285-7 (1936); 40, 11-16, 36-40 (1937),
via. Chem. Abstr. 31, 5076 (1937).

Pauschardt, H. & Furkert, H., Stadtereinigung, 411-13, 427-31 (1936);
Wasser u Abwasser, 34, 343-4, via Chem. Abstr. 31, 4430 (1937).
Sawyer, C. N. & Bradney, L., Sewage Works J., 17, 1191 (1945).
Schlichting, Das Leder, 5, 214 (1954).

Rosenthal, B. L., Leath Manfr. 75, No. 2, 26 (1958).

Kubelka, V., Veda Vyz. Prum. Kozedelnemn, 1, 113-36 (1956), via. J. Am.
Leather Chemists’ Assoc. 52, 11, 637, (1957).

Ghose, T. K., “Symposium on Utilisation of bye-products of leather
industry”, Cent. Leath. Res. Inst, p. 16 (1960).

Sastry C. A. Satyanarayana Rao, S. & Pillai, S. C, Ibid.,, p. 45 (1960).
Appelius, W., Report of Freiberg Tanning School for 1911-12, through
Leder Tech. Rundschau, 4, 105, 113 (1912), via. J. Am. Leather Chemists’
Assoc. 7, 342 (1912).

Reuning, H. T, Sewage Works J., 20, 525 (1948).

Eick, J. F., Industrial Wastes, 1, 27 (1956), via. J. Am. Leather Chemists’
Assoc. 54, 53 (1959).

The American Public Health Association, American Water Works Asso-
ciation and Federation of Sewage and Industrial Wastes Association,
“Standard methods for the examination of water, sewage and industrial
wastes”, 10th Edition (1955).

Lee, E. W. & Oswald, W. J., Sewage and Ind. Wastes, 26, 1097 (1954).
Ettinger, M.B., Ind. Eng. Chem. 48, 256 (1956).

Jenkins, S. H., J. Inst. Sewage Purification, II, 145, (1950).

Symons, J. M., McKinney, R. E. & Hassis, H. H., J. Water Poll, Control.
Fedn. 32, 841 (1960).

429



43.
44,
45.
48.
47.
48.
49.
50.

51.

52.

53.

Thoman, J. R. & Jenkins, K, H, Ibid, 32, 482 (1960).

Subramanyam, P. V. R., Anandeswara Sastr
[am ) . 3 y, C. Prabhak o Vo
& Pillai, S. C., Ibid. 32, 344 (1960). rabhakara Rao, A V.9

Sawyer, C. N., Sewage Works J, 12, 3 (1940).

O'Shaughnessy, F. R. & Hewitt, C. H., J. Soc. Chem. Ind. 54, 1671 (1935).
Caldwell, D. H., Sewage Works J., 18, 3, 433 (1946).

Parker, C. D,, Jones, H. L. & Taylor, W. S, Jour. of the Sanitary Engg.

Division, Proceedings of the Am. Soc. of Cwil E :
P ngrs., Paper 1337, $3,

Stones, T., J. Inst. Sewage Purification, J., Pro
Chem. Abstr. 53, 18347 (1959).

Oginsky, E. L. & Umbreit, W. W., “An Intr
siology™, Freeman (San Francisco), 1954,

Simpson, J. R., “Waste Treatment, Ed. Peter C
Press, Oxford, pp. 27 (1960). + G Isaac, Pergamon

Isaac, P. C. G. & Lodge, M., “Algae and Sewa
logy, 25 (1958).
Francke, G., Standfuss,
177-90 (1932); Wasser,
4862 (1933),

Babbit, H. E., “Sewerage and Sewage Treatment”
Inc, New York, pp. 456 (1950). ’

Ardern, Proc, Assoc. of Managers of Sewage Disposal Works (1922).

c. Pt. 4, 345-7 (1955), via.

oduction to Bacterial Phy-

ge Treatment”, New Bio-~

R. & Poll, G, Z. Infekt. Krankh. Haustiere 12,
U. Abwasser, 31, 34 (1933), via. Chem, Abstr. 27,

John Wiley & Sons,

430

RESEARCH BEARS FRUIT

Vat tanning of white chrome sheep lining leathers by
combination tannage*

BY

K. Rajasatuer, M. Mustara & P. S. VENKATACHALAM
Introduction

This process for vat tanning of white chrome sheep lining
leathers has been specially worked out keeping in view the needs
and limitations of the village tanner who is not in a position to
use machines or contrivances like drums ete. for his operations.
The choice of chemicals and other materials is again limited to
those that are within his easy reach.

The alum tanning technique for white sheep skins is not un-
known to the cottage tanner, but with the advent of readymade
chrome extracts in the market, he has shown interest in producing
a chrome tanned lining leather with a white surface, as this is
becoming increasingly popular for shoes as well as for sandals. The
present method aims at an alum-chrome-alum combination tanning
in view of the tanners’ familiarity with alum pretanning. Such a
combination produces softer leather with a less prominent back-
bone and free from the damp feel usually associated with leathers
tanned solely with alum. Use of imported syntans has been avoid-
ed. Neither drums nor machines are employed for this process.

Raw material:

25 wet salted sheep skins weighting 41 kg, (90 Ib. approx.)
are used.

The skins are soaked for about an hour (flesh side up) in
plain water and cut open. Then they are washed thrice, thorough
trampling being given between each change of water. They are
piled to drain for about % hour and then weighed.

*Process demonstrated during November/December, 1961.
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Unhairing:

A lime-sulphide paint is prepared using 127 lime paste, 115 7%.
sodium sulphide and sufficient water (on soaked weight) to yield
a syrupy paste. This paste is applied on the flesh side of each
skin after which each skin is folded along the backhone line and
piled flesh to flesh. The skins are unhaired and relimed with
once used second lime liquor reinforced with 129/ lime paste and
sufficient water to cover the good. The skins are handled twice
during that period. The next day, they are scudded and again
limed in a bath consisting of 4007/ water, 12/ lime paste and 56:07 o
(2 0z.) % of caustic soda. The skins are handled twice and Ie?’é
overnight in the same bath. The next day, they are handled
thrice. The following day, the goods are fleshed by hand aﬁd
weighed (23 kg. ie. 50 lh. approx.). They are then scudded
washed thrice and fleshed. The scquence of operations is re-’
peated and the pelts are now left in plain water overnight. |

The next day, the skins are delimed with 170-19 g. (6 0z)%
of ammonium sulphate and 85 g. (3 0z.) 7 of oxalic acid and suff-
cient water to cover goods. .

Pickling:

After the completion of deliming (the cut section is found to
be neutral to phenolphthalein), they are scudded, washed, drained
and pickled with:

Water B 1507, .
Common salt N 15% (on Pe}éojﬂelght)
Formic acid .. 1%% ~-do-

Note: In case formic acid is not found suitable for reasons of
economy, & mixture of 1-1%2% sulphuric acid and i/,n,)
acetic acid may also be used, though this will not prodace
the same bright white leather as in the other case.

The skins are trampled in the pickle bath for about % hour
and then left overnight in the same bath. Next day, %% formic
acid is further added and the goods are trampled for about Y% hour
and left overnight in the same bath. On the following day, the
skins are piled grain to grain on a wooden horse and aged f’or a
period of 3 days.

Tanning:

3% alum is added to the original pickle bath. The stock is
entered into this bath and handled for about % hour. 1% %.-2%,
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of B & C chrome crystals previously dissolved in sufficient quan-
tity of water is now given approximately in six equal instalments
at intervals of 30 minutes. The skins are then left overnight in
this solution. After handling the goods for some time the next
day, 3% alum is added and the handling continued. After 3-4
hours, 2. of soda bicarbonate dissolved in sufficient quantity of
water is added slowly with constant stirring. After handling for
a further period of 12 hour, the skins are left in the same bath
overnight. Next day, the shrinkage temperature is found to be
65°C. The skins are piled to drain and weighed the next day.
The weighed goods are then washed six times using plain water

and then fatliquored for %2 hour with:

Sulphated castor oil (TRO) .. 4% (on tanned and drained
weight)

Raw coconut oil .. 17 ~do-

French chalk .. 5% -do-

Hot water @ 50°C .. 100% -do-

After the absorption of the fatliquor, the skins are piled grain
to grain on a wooden horse and left overnight. Next day, a thick
paste of kaolin and a little soap is applied uniformly on both the
sides of the skins, which are then hooked to same. When they
are in sammed condition, the skins are staked by hand and again
hooked. This is repeated twice before the skins dry out com-
pletely. Finally they are fluffed on the flesh side, staked again,
trimmed lightly and measured.
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LETTER TO THE EDITOR
Tanning materials of Afghanistan

Afghanistan is a mountainous country with agriculture as
the main occupation. A survey of the leather industry of the
country! has shown that tanning is chiefly a cottage industry. The
rural tanners use locally available tanning materials like pome-
granate shell or rind, apricot roots, barek leaves and twigs, and
thoran roots. Of these, pomegranate appears to be the only
material studied as a tanning material2 %4 Hence an analysis
of these materials was undertaken with the samples kindly pro-
vided by Mr. M. H. Malal, U.N. sponsored Afghan trainee. The
analytical report obtained using official methods5 is given below:

2 g 3
Sarmo] g e B fég < ":; . Colour "
ample é = :2 E Yellow Red P
1. Bandak twig 10-2 55 168 675 500 150 4.6
2. Barak twig 103 145 191 551 120 25 4.2
3. Thoran bark 15-8 15-8 94 59-0 11-3 5-0 4.3

4. Apricot (Prunus
armeniaca) bark 11-8 13-2 3.6 714 4.0 9.0 3.8

5. Pomegranate rind
(Punica granatum) 11-1 21:3 23-4 44-2

6. Almond (Prunus
amygdalus) 10-0 49 56 695 137 70 4-2

N.B.: 1,2 &3 are available in the mountain regions; 4 is available

in the plains and in the mountain regions; 5 & 6 are availa-
ble in Kandahar.
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Pomegranate being a pyrogallol tanning material is equivalent
{o myrobalan., Tanning tests conducted on a laboratory scale with
the other five tanning materials showed that thoran was the best
tanning material and was highly astringent to taste. Leathers
obtained by tanning with thoran followed by pomegranate topping
has good colour and feel.

C.L.RI. Madras. K. J. Keprava,
March 5. 1962 R. SELVARANGAN,
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TECHNICAL SEMINAR

Leather Industry and Leather Research in Hungary,
Yugoslavia and Czechoslovakia

BY

T. J. Drvassy

[Dr. T. J. Devassy, Senior Scientific Assistant, was deputed to
undergo training in “Leather Processing” in some East European
Countries, under the United Nations Technical Aild Administration
Programme, from June-Dec. 1961. His training was in the tanneries
and leather research institutes of Hungary, Yugoslavia and Czecho-
clovakia. Di. Devassy presented in his seminar talk on Feh. 2, 1962,
a comparative account of the techniques employed and the research
problems tackled in the three countries. |

A survey of the leather industry in the East European coun-
tries is of special interest not only because of the different lines
on which the industry is organised, but also because of the grow-
ing trade between India and these countries. In what follows,
some of the impressions gathered during the visits to the leather
factories and leather research institutes in Hungary, Yugoslavia

and Czechoslovakia are given.

Leather Industry:

Nearly 50% of the requirements of hides and skins of each
of the three countries is met by imports from all parts of the
world; Argentina is one of the biggest suppliers of cow hides.
However, all the three countries get the benefit of selection
suited to their requirements. The quality of Indian raw goat-
skins imported by them is found to be quite satisfactory but the
present prices are considered to be extremely high. Also bacte-
rial contamination and wrinkles parallel to the backbone appear-
ing after finishing possibly due to excessive stretching during
drying are some of the difficulties come across in the case of Indian
skins. Tanners in these countries find it very difficult to finish
the EI tanned kips, especially the heavier ones, into tight grained
upper leathers which are essential for the European Market. It
would be worthwhile for the E.I tanning industry to modify suita-
bly the current liming practices with this fact in view.
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Curing does not present serious problems in these countries
due partly to favourable atmospheric conditions and partly to
modern slaughter houses. Even so, use of antibiotics along with
the curing salt (1:5 mg. of chloromycetin per 1 kg. of curing salt)
has been statutorily enforced in Yugoslavia; this is giving very
good results.

Soaking is effected in drums, paddles or pits as the case may
be and usually with no soaking agent. For unhairing, painting
is preferred by some and liquor liming by others, the three alter-
native equipment, viz. drum, paddle and pit being employed. For
calf leather, painting on the flesh side is generally resorted to.
For uppers, liming is with a lime-sulphide mixture (1-5%/ Na.S
and 1277 lime) in either a drum or paddle for 24-36 hours. Stock
intended for sole leather is treated with lime and sulphide for
one day and then relimed for 3 days in pits. In most cases, split-
ting is in the limed condition. A special process followed in
Yugoslavia in the case of glove leather from goat skin is liming
for 4-6 weeks, prior to chrome tanning. Generally ammonium
sulphate and hydrochloric acid or ammonium chloride and hydro-
chloric acid are used for deliming to a pH of 82 to §84. Lactic
acid is used in the case of garment leather and chrome uppers.
In Czechoslovakian tanneries, deliming for sole leather is with
HCI1 and Na,S.O,. In the case of upper leather after bating, the
stock goes to a pickle, usually of sulphuric acid and sodium chlo-
ride and in special cases of formate.

Most of the tanneries make their own chrome liquors of about
40-45% basicity using molasses as reducing agent; for tanning,
fresh bath, half the pickle, or half of used chrome liquor is em-
ployed. Substitution of one fourth of the chrome liquor as chrome
alum in the initial stages is preferred. Gradual raising of float,
concentration, temperature and hasicity is resorted to; in some
cases, however, the whole of chrome liquor added in one lot to
the pickle bath. In a special process, the bated pelt is treated
with 197 formalin for fwo hours added in two instalments at an
interval of one hour. 'Thercafter the lot is treated in a fresh bath
with 5% chrome alum and 27 salt for 3 hours, then with 17,
Cr;0., equivalent of 337 basic chrome liquor for 3 hours and then
basified with sodium carbonate after tanning at a slightly higher
temperature, the rest of operations being as usual. After chrome
tanning, the good ones are finished as full chrome uppers and
others retanned using 47/ tannin in which case neutralisation is
with syntan and there is an initial fatliquoring wth anionic type
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to be followed by cationic type.

relative humidity, the mojsture
For chrome uppers, 3-4¢;. of sulp
is used in fatliquoring.

After drying at 50-55°C and 55%
in leather will be about 20%.
hated oil combined with free oil

In the case of semi m
. . X : semi-chro
fatliquor is applied on the set grain side by brush ¢ suedes, the

The two batch process is still used for glazed kid but t
of dichromate is replaced with potassium chromate i t}il p?r‘;f"ri
stages. During finishing operations, setting is done bn h edlm 11‘1
in the case of glazed gid, calf leather etc. For ot}i’ in on);
leathers, machine setting including setting by table er i’ll?es (3
resorted to. Instead of saw dusting, some tanners b;?xi}i 1:;;

on the grain side by a machine, allow the leather 1o stand

time and then stake. The modern trend in ﬁnish‘in . 10T Sofnc

aniline effect without much of pigments. g is to give
For vegetable tannage, quebracho, mimosa, chestnut and

spruce extracts are used along with syntans. In’most ses, the

goods are suspended for one or two months in liquors o? actrse,ngth

ranging from 1'5°Bé to 13°Bé. Only a few make sole leather by

chrome-vegetable combination tannage, in some cases using pro

ducts like Tannigan C.U. of Bayer’s for prechroming. In the final

stages, the leathers are drummed with liquor of 15°Bé for one or
two days. ohe or

The softy leathers of Yugoslavia which have become very
popular in European and American markets are produced as fol-
lows. After being painted with a mixture of lime sodium sul-
phide and kaolin, the goods are unhaired and paddie limed \);rit11
sulphide, lime, sodium chloride and calcium chloride. Deliming
is with a mixture of ammonium sulphate, oropon and hydrochloric
acids; the stock is given a heavy pickle with sodium chloride
and sulphuric acid. For chrome tanning, molasses reduced 1i u01:
of 2% Cr,0O; content is used along with 29 calcium fom?ate
After basification and ageing, rechroming with 1% Cr.,0, content"
and 1-5%/ sodium formate is carried out. After neutr;ili;ing with
sodium hicarbonate to pH 50, the goods retanned with 5% tannin
and fatliquored with 27 wheat flour, 29 neat’s foot oil /and 10
sulphated neat’s foot oil, followed by 2% cationic fatliquor. Pigmer/ﬂ:
alone is very lightly applied during finishing,

Bye-Product Industries:

In the production of leather boards, use of chrome or vegetable
shavings alone is not found to be good. The two are always mixed
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in different proportions to obtain the desired quality. Both rubber
latex and butadene styrene are used as binding materials. An
emulsion of tar, paraffin wax and fatliquor (total 89¢) in hot
water is added to the pulp. Apart from vacuum and pressure
filters, centrifugal filters also are used for filtration. For produe-
tion of thin boards with long fibres, filtration is done on moving
belt filters. In Hungarian factories, small size splits are cement-
ed together with latex cement, pressed, split into required thick-
ness to be used in shoe making.

In glue and gelatin factories, animal fat forms an important
bye-product. Leather cuttings and splits after being cooked with
lime are used to supplement animal food by about 10%¢.

Czechoslovakia manufactures the necessary auxiliaries and
tannery machinery by itself; Hungary and Yugoslavia, on the
other hand, depend on other countries for their auxiliary products
and machinery especially on West European countries. In spite
of not producing auxiliaries, Yugoslavia uses the best type auxilia-
ries imported from other countries to produce very good quality
leather.

The highest degree of mechanisation is found in Czechoslo-
vakian tanneries where all labour saving devices like cranes,
spraying units with photocell attachment, pasting and drying units,
continuous rolling machines and machinery for lime yard opera-
tions are employed. The tannery also is designed with this end
in view; drums of 8000-10000 kg. capacity, which could be fed
machanically and from which the goods could be taken out with
least effort are used. Yugoslav and Hungarian tanneries are
smaller units with a good degree of mechanisation. In Czechoslo-
vakia, a particular tannery specialises in only one type of leather;
in the other two countries, different types of leathers are made
in the same tannery. In one Hungarian tannery, all the solutions
required in the different yards of the tannery are stored in one
place in graduated vessels and sent to the required places by

pipes.
The set up in these countries is such that products developed

in the laboratories are tested immediately in the tanneries and
taken up for further production if found good.

Leather Research Institutes:

Some of the important problems tackled in the Leather
Research Institute, Budapest are: preparation of different types
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of syntans based on pyrocatechin and their analysis by fractiona-
tion; production of good uppers from poor quality hides; water-
proofing of flexible soles using silicones and chromium stearato-
chloride; finishing of splits to give good leather; production of syn-
thetic products based on polyvinyl and polyethylene resins for re-
placing leather soles; preparation and use of resins based on con-
densation of dicyandiamide with formalin for retannage. The
preparation of chrome stearato-chloride in ethyl aleoholic solution
has been successfully accomplished and now its application in the
manufacture of different types of leathers is being tried out. For
simultaneous chrome tanning and fatliquoring, bisulphited fish oil
and sunflower oil are being tried with chrome liquors. In the
process developed for tanning furs, drenching in wheat bran is
considered to be very important. Shoe finishes are made by
mixing nitrocellulose lacquer, polymethylmethacrylate emulsion
and modified casein in different proportions. A mixture of acry-
late emulsion, dense solution of casein and wax emulsion ig used
for covering defects in sole leather.

Standardisation of lasts for all types of shoes has been com-
pleted by the shoe department. The personnel in the control sec-
tion which has got a chemical and physical testing sub-section
visit the factories occasionally and give instructions on the methods
to be followed for different types of leathers. Use of diamond
head and continuously changing surface of emery paper as abrad-
ing material in determination of abrasion resistance is an interest-
ing feature.

In Yugoslavian laboratories, development of process for finish-
ing of E.I. kips without stripping, production and use of synthetic
neat’s foot oil are the important problems heing tackled.

In the Czechoslovak Leather Research Institute, much work
has been done on the production of different types of syntans
hased on brown coal distillation product containing 60/ pyrocate-
chin, with polarographic control during production and with gas
chromatography being used for analysis. In addition to the usual
problems, work has been initiated on the regeneration of collagen.
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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 available to all those who have similar problems, this new
feature “Tanners’ Corner” has been inaugurated. Typical ques-
tions will be reproduced herein with the relevant answers. It is
hoped that the industry will fully wutilise this new feature and
bring more and more of its problems for solution by this Institute.

Q. XIV. It is essential to prevent mould growth on the pickled
pelt for export. How can this be achieved?

A.: The mould growth on pickled pelts can be prevented
by treatment with chemicals. The following chemicals may be
successfully used:

1. Preventol ON & ON
Extra .« Sodium orthophenyl-phenate.
2. Preventol PN ..« Sodium penta-chloro-phenate.
3. Preventol liquid I .. Concentrated solution of sodium tri-
chloro-phenate.
4.
5.

Santobrite ++ Sodium penta-chloro-phenate.
Paranitrophenol .

Treatment with santobrite and preventols;

Limed pelt after being washed thoroughly, is taken in a drum.
The water required for pickling is added. The chemical is nor-
mally added with the proportion 8 0z./1000 lb. green stock and
the drum is run for 15 minutes. The pickle salt and acid are then
added and the drumming continued for some time. The uniform
penetration of the chemical is ensured in the alkaline condition.
Subsequently, by the addition of acid for pickle, the pentachloro-
phenol is precipitated inside the pelt forming a permanent preven-
tive against the growth of mould spores.

Treatment with paranitrophenol:

Normally 0:20-0:25% of the chemical on the weight on the pelt
is taken. A concentrated solution of the same in water is swabbed
on the pelt thoroughly so as to penetrate inside.

The chemicals have been tried and found to be successful in
prevention of mould on chrome leather exported in the blue stage

-also.
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CLASSIFIED ABSTRACTS
RAW MATERIALS

On the determination of lipoperoxides in animal tissueg

J. Glavind and S, Hartmann .
and Nutrition, Polytechnic In stitute, C
! ) s » Copenhagen, Den

y it i mar

‘(,hem.'bcand; 15, 1927 (1961). The determinatior; of lipo o /:lcta
m‘ am'nllal tl‘ssues was  studied through recovery eI:( pel.iomdes
Quz?ntltles of peroxides upto about 0-1 1 equiv./ t.f)erlments..
during the extraction of liver with chlorof 48 ssue added

the exty form disy eare i
the determination. Lung and muscle destroy amoy rf)t E of pci du?(ling
roxides

.of the saqle order, whereas with blood and bancreas the

is better.” Improved recoverics were obtained by addi;eColvery

amounts of hydrogen peroxide. The principles disturbiiga:}%e
e

determination of lipoperoxides ;
; s do not interf i :
bituric acid reaction, ere with the thiobar-

PROCESSES PRIOR TO “-TANNING
Studies on the pickling. Influence of
chromed hide piece.

Keizo Wada and Hiroshi Oka
Tech. 7, 51 (1961).  Although

carried out about pickling, only a fe i
between the physical properties )(,)f pickvl‘;dd;?clie:v latl};dtil}f relations
chrome.d leathers. The authors studied the chan e of the
stretching and swelling in relation to the concentrgﬁS o length,
NaCl system used for the pickling, In this experia o H-Cl-
pieces used, belonged to the same population and th o, the hide
with the cationic and anjonic chromium com ou dey Thay onned
Showg that the physical qualities and t:'hrf))men y tThen it was
resulting leather were influenced by the piCinngCOCI:)jgit; of the
ons, es-
The effect of p’ickl-

becially of anionic chrome tanned leathers
as great in thicknegg

(Department of Biochemistry

pickling on the qualities of

mura, Bull. Jap. Assoc, Leath
many investigations haye been

ing on tanned leather was two or three times
as in length.

VEGETABLE TANNAGE

Quan_titative effects of eugenol on “lignin” and ne Lion:
tions in leaf tissues of some woody plants olenin frac-

James R. Troyer (School of Forestry, Yale

. U . i
Haven, Connecticut) Arch. Biochem, Biophys Sty New

%, 187 (1961),
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Samples of leaf tissues of five species of woody plants were treat-
ed with eugenol and peroxide during 2-hour incubation periods,
then analyzed for comparison with similar samples treated with
peroxide but no eugenol. Eugenol treatment resulted in an
increase in total dry weight, an increase in the weight of sulfuric
acid “lignin,” a decrease in total extractives, and an increase in
non-extractive acid-solubles. High nitrogen and low methoxyl con-
tents of the “lignin” fraction suggested that it contained non-lignin
materials. In four of the five species the increase in “lignin” was
much smaller than the increase in dry weight, the decrease in
extractives, and the increase in acid-solubles. It is concluded that
the effects of eugenol supplied to these tissues are not limited to the
“lignin” fraction.

CHROME TANNAGE

Polarographic studies on the combination between chromic chloride
and collagen protein. I. Polarography on the aquochromic
chloride.

Hiroshi Nunoura (Bioch. Lab. Faculty of Home Economics,
Kyoto Women’s Univ.) Bull. Jap. Assoc. Leath. Tech. 7, 47 (1961).
(1) [Cr(H,0),CL]+, [Cr(H:;0);Cl]*+ and [Cr(H.0),]+++
were reduced at half wave potential of —0-610V. vs. S.C.E,
—0-890V. vs. S.C.E. and —0-910V. vs. S.C.E. respectively. (2) The
diffusion currents of [Cr(H.O),;Cl,}*, [Cr(H,0);Cl]*++ and
[Cr(H;0)¢]+++ were exactly proportional to each ion concentra-
tion. (3) In the solution of [Cr (H,0),Cl,1+ and [Cr(H,0) ;CI]++
at 20°C for 1 hour after first dissolving, transition did not occur.
But when allowed to age for more than 20 minutes, the chemical
change took place in the solution and after 72 hours only
[Cr(H;0)g]+*t ion was present. (4) Transition by exchanging
the bound chloride for water molecules proceeded rapidly at high
solution temperature. When solution temperature was kept at
70°C for 20 minutes [Cr(H,O0)Cl,]++ completely changed into
[Cr(H,0)s]*++t.  (5) It is possible to follow quantitatively the
steps of the transition of [Cr(H.0),CL]+, [Cr(H.0);Cl]++ and
[Cr(H.0)¢]++t for 1 hour after first dissolving. (6) Polaro-
graphic study on such diluted chromic solution seems to contri-
bute to some extent to chemical research of tanning process.
(7) The experimental results indicated that the aguochromie
chloride is unstable. It is expected that by polarographic method
the composition and the equilibrium of other chrome complex ions
would be made clear. And it is possible to follow the different
stages for tanning.
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OTHER TANNAGES

Catalysts for cerium(1V) oxidj
oxidimetry, Determinati 'i
alcohols and metal chelates of 8-quinolinol o of polyhydric

. HG.MC,CGudilbault (Pr}nceton University, Princeton, N.J.) and
C}.Len; 3;} ;1;0 y(,ll;gl (Un;\velffity of Delaware, Newark ,Del. ). Anal.
. 33, . suver (I)-manganes , ' '
t . ‘ ( ganese (II) catalyst sys-
ZI;]t ma}rk}(ledly increases the rate of oxidation of glyce)rol :ryfhr?t}:;
pen aelyt ritol, and 8-quinolino] by cerium av)y sulfaty i h,
lorxgovacxd. Complete reaction requireg only 3 to esmmli)elicte;
el . . . n
a.l(t;l (,f the‘end point being indicated by formation of the red
colour ol permanganate. Glycerol (3 to 50 mg.) erythritol, or
tac 8) may be determined V\)Iith |
. N - vs M ¢ t d d
deviation of 0-3 .to 0-59¢; galhum(III), indium (III) leIS a'n'a‘
(IIT), or magnesium (II) (0:05 to 5-¢ m ' detorminnd

deviation of 1:0%.

Complex formation of aluminium wi
5-sulphonic acid (Ferron).

1 IF ;] Lfangmyhlf and A, R. Storm (University of Oslo Chemi-
cal Institute A. Blindern, Norway) Acta Chem, Scand ,15 14
(1961). By potentiometric methods the two diss.ociat' st
of ferron were found to be: pK;, T

250 = 0'1°C and in the presence of
PF)tentiometric titrations of mixtures of ferron (H. A) d alum;i
nium indicated the presence of the following COI;)l le an~ aumj—
Al(CH)A (slightly soluble), Al(OH),A-. AIA _pA>l<es. AIAz‘,
and AlA;3—. The stability constants of t,h - (O A
taining hydroxyl were found to be: log K

th 7-Iodo-8-hydroxyquinoline-

tants
=250 and pK, =711 at,
010 M potassium chloride.

e complexes not con-
MA:7-6’ log KMA =

7-1 and log K =5 . .10 . =
‘ g MA, 6 at 250 = 0'1°C and in the presence of

0-10 M potassium chloride. Under the same conditions the log K

for the equilibrium (AlA.-) (Al (OH) A2-) (H+) was calculated
to 5-0.

Studiesdon tanning effect by Suminagashi (3). Effects of organic
acids upon Sumi-fl idifyi i i i

2cids p umi-film sclidifying action of ferric and chromium

- Hitooo Hakiyama (7th Div. of the Govt. Ch

. . Chem. Ind. Res, ,

Tokyo) Bull. :Iap, Assoc. Leath. Tech. 7,12 (1961). When 3 Scef'rt]:’t )

carboxylic acid was added to ferric and chromium salts solutioﬁl

¢
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the Sumi-film solidifying power of these salts was weakened. On
various carboxylic acids, the author observed the above effect by
the expansion pattern in the Sumi-film that was described in a
previous paper. The following results were obtained: (1) Mono-
carboxylic acids gave no effect. (2) Oxalic and malonic acids
weakened remarkably the power of the salt. Succinic acid gave
slight effect, but glutaric and adipic acids did not show any effect.
(3) Oxymonocarboxylic acid gave slight effect. Oxydi- and
tricarboxylic acids weakened remarkably the power of the salts,
and-increasing the number of -OH groups in acid molecule the
effect became stronger.

Studies on iron tanning, V. The physical properties of iron citrate
tanned leather and the influences of the tanning conditions on
them.

Hideo Nihiro (Bioch. Lab. Depart. of Home Economics,- Kyoto
Women's Univ.) Bull. Jap. Assoc. Leath. Tech. 7, 21 (1961). The
influence of the tanning condition on the tensile strength, thick-
ness and T, of the iron-citrate tanned leather was investigated and
the following results were obtained: (1) The optimum condition
of the liquor for producing the strong leather is that the molar
ratio of citrate/iron is 0-40-0-50 and the region of initial oH is
2:0-2:4. (2) 'The thickness of the leather increases with raising
PH and concentration of the initial tanning liquor. (3) The final
pH of the tanning liquor must be stopped in the region 2-9-3-2
for keeping the high T, of the leather. (4) The results of compara-
tive test with chrome sulphate tanning have shown that iron
citrate tanned leather is equal to chrome tanned leather in regard
to the tensile strength and elongation.

PROCESSES AFTER TANNING

Dyeing chrome-tanned leather with the aid of ethylene oxide
levelling agents.

J. Herndl and W. Haldemann, J. Soc. Dyers and Colourists,
77, 646 (1961). A brief description is given of the properties of
leather, with particular reference to the application of dyes in
presence of nonionic, anionic, and cationic auxiliary agents. Fixa-
tion of chrome complex, vegetable, and synthetic tanning agents is
described. 'The dyeing of suede leather is considered in detail,
and the effect of two “nonionic” polyoxyethylene derivatives on the
absorption spectra of six sulphonated azo dyes is studied. It is
concluded that, to obtain satisfactory dyeings on chrome-tanned
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(Si"lf;de leatbel-’ th? dyes used must have similar affinity, any
ifferences in affinity must be minimised by addition of a su,itable

auxiliary agent, and the agent
. ’ must have simi .
absorption spectra of all the dyes used, similar effects on the

TESTING
Simple quantitative test for measuring collagenase activity

Howard Tint (Product Development Division Wyeth Lab
Radnor, Pennsylvania) Arch. Biochem. Biophys. 92 154 (1961). A
linear relationship was observed when the 10gax:ith;n o ( I ). i
concentration was plotted against per cent weight reC(;) atgenasc;
reﬁned,. undegraded collagen as substrate. The sl . flon f9
¥e gression lines were determined, based on three to Osri)isob(st -
tions each.' .From the mean slope, a nomograph was construf::: 4
for determining the amount of collagenase required to digest 50«
of a .standard substrate in 30 min. at 40°C, (ED. ) 1g§(15_ "o
activity unit in a simplified and rapid assay of t}:i(:s ;Ifzb?lele e e

The determination of hydrox: ine in ti
mi yproline in tissue and protei
containing small proportions of this imino acidp in samples

J. F. Woessner, Jr. (Labs. of Bio
W T, Jr. . chem., Howard H )
Inst., Miami, Elqnda; and the Dept. of Biochem. Univugzej\/xi:,i.
School of Medicine, Miami, Florida) Arch. Bioc};em B.iophys 92
i‘;gioggil})l' dA meth;)d is presented for the quantitz;tive dete;*m‘i':
of hydroxyproline in biological materials ini itt
contain
as o}:le p}?rt of hydroxyproline in 4000 parts of amino :cligdsa ) h"lf}tlll(z
z,letcec;ld p::til():iei:t appi%ed to f:; study of hydroxyproline distribution
| es, tissue fluids, and purified pl imé
protems‘. Significant amounts of hydroxyprolinlt)e avrirt;rzncflojn(llm;:
crystalline preparations of pepsin, elastase, and ficin o

A spectrophotometric titrati S
eroups. liration for the determination of sulfhydryl

Irving M. Klotz and Barbara R. Carver {Dept of Ch
Northwestern Univ., Evanston, Illinois) Arch. Biochr.:emoB' ‘:m:’
95, 540 (1961). A spectrophotometric (or colorimetrici tilt(i‘zz)atliqi’):
for mercapto groups has been devised based on the u f
monofunc?ional organic mercurial, salyrganic acid. as tit Set ° ;
a r?ler.curlal-complexing dye, pyridine-2-azo-p-din;eth laxljlll;1 "’ans
an indicator of the end point. Titrations of several snfall-xlxxﬁt;’cu?e

mercaptans, proteins, and thiolat
within 1-2%. ’ ed dextran are sharp and accurate
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Automatic polarograph for use with solutions of high resistance.

Paul Arthur, Phillip A. Lewis, Nelson A. Lloyd, and Richard
K. Vanderkam (Department of Chemistry, Oklahoma State Uni-
versity, Stillwater, Okla) Anal. Chem. 33, 488 (1961). A new
polarograph and cell for use with solutions of high electrical
resistance are described. The apparatus employs a strip-chaxrt
function plotter, the pen of which moves as a function of one
potential while the chart follows another. By using the pen to
trace current while the chart measures the changing potential of
the microelectrode with respect to a reversible electrode through
which no current is drawn, polarographic curves of current vs.
effective voltage are obtained, thus eliminating iR drop. Many
organic solvents not usable with conventional polarographs can be
employed in polarography with this equipment. Aqueous cells
with resistances as great as 500,000 ohms have been successfully
employed, and organic solvents (e.g, 1-octanol) with cell resistan-
ces upto 6 megohms have given satisfactory polarograms with this
apparatus.

Determination of copolymer composition by infrared analysis.

Poly (vinyl acetate)-poly (methyl acrylate).

Suresh N. Chinai and Robert H. Campbell (Special Projects
Department, Monsanto Chemical Co., Boston, Mass.) Anal. Chem.
33, 577 (1961). A rapid and accurate absorptimetric method for
analyzing poly-(methyl acrylate) -poly (vinyl acetate) mixtures or
copolymers has been developed. The absorption maxima due to
ester linkages in the region of 80 and 8:55 microns have been
found useful in determining the composition of mixtures and
copolymers. The developed equation is:

% PVA =T7021 (1'92 A ).

—A
8-0n &-55u
THEORIES

A new sulfur-containing amino acid.

Shunzi Mizubara and Shinji OQomori (Department of Bio-
chemistry, Okayama University Medical School, Okayama, Japan)
Arch. Biochem. Biophys. 92, 53 (1961). A new acidic amino acid
(CgH;;0,NS5) containing cysteine residue was isolated from the
urine of an atherosclerotic patient. It melted at 213° with
decomposition. Crystalline form is rhombic plate from 5(%

alcohol. Ninhydrin colour is blue on paper chromatogram. R

values are 0-58-065 in butanol-acetic acid-water and 0-43-0-53 in
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phenol-water. The isolation method consists of desalting the urine
by ion exchangers, preparing acidic amino acid fraction by Amber-
lite CG-45, was also found in the urine of cat and of hypothyroid
patients such as those having myxoedema and cretinism. Another
S-containing amino acid was occasionally found in those urine
samples described above and was identical on two-dimensional
paper chromatogram with a synthetic sample S- (2-methyl-2-
carboxyethyl) cysteine.

Formation and stabilization of the collagen-fold.

Wwilliam F. Harrington (Lab. of Cellular Physiology and
Metabolism, National Heart Inst., National Insts. of Health,
Bethesda, Maryland) and Peter H. von Hippel (Dept. of Biochem.,
Dartmouth Medical School, Hanover, New Hampshire) Arch.
Biochem. Biophys. 92, 100 (1961). The mutarotation of ichthyocol
gelatin at low temperatures has been examined over a wide range
of protein concentrations in the region below the gelation level.
The rates of mutarotation as well as the final values of specific
rotation are shown to be independent of concentration suggesting
that the configurational changes responsible for rotation depend on
intramolecular events. Some type of hydrogen honding appears
to be involved in the formation and stabilization of the collagen-
fold since no mutarotation is observed in concentrated aqueous
solutions of urea or guanidine-HCl. Moreover, the melting profiles
of chilled gelatin solutions in H,0 and D,O reveal a significant
increase in melting temperature (3-7°C) in D.O over that in H.O0.

Rate measurements of mutarotation reveal that (1) the pro-
cess obeys second-order kinetics with respect to the amount of
gelatin in the unfolded configuration; and (2) the rate of muta-
rotation at a fixed low temperature is much greater in D,O than
in H»O.

A mechanism for the formation of the collagen-fold is pro-
posed in which water molecules act to stabilize the collagen-fold
configuration through formation of doubly hydrogen-bonded
bridges between adjacent carbonyl groups. The kinetics are intey-
preted in terms of an intramolecular crystallization process origi-
nating from preformed nuclei. :

A comparison of the acid-soluble collagens from the skin and swim
bladder of cod.

E. Gordon Young and J. W. Lorimer (Atlantic Regional Labo-
ratory, National Research Council of Canada, Halifax, Nova Scotia,
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Canada) Arch. Biochem. Biophys. 92, 183 (1961). A comparison
has been made of the collagen extractable at 4°C with ¢ 1M
citrate buffer (pH 34) from the skin and the swim bladder of
the Atlantic cod. Both collagens were recovered as microscopic
needlelike fibres with characteristic transverse bands. The col-
lagens from skin and swim bladder contained, respectively, 18-2
and 18'4% N, 8-0 and 8-3¢¢ hydroxyproline, 0-06 and 0-129. hexo-
samine. The distribution of amino acids and the infrared spectra
were quantitatively identical. Some physical constants for one
preparation from skin and two from swim bladder were, respec-
tively (a)5D°——350 = 40° vs. —378 = 13° and —368°, (y) 13-4
+=09 vps. 172 and 132 dl/g., s.uw, 317010 vs. 4-03
=+ 005 and 3'39 == 0:06 S, and molecular weight 2-8 X 105 vs.
4-8 % 105 and 3-2 X 10° The molecular dimensions differed
slightly. ‘The value for TD was identical at 13-14°C. The two

soluble collagens thus appear to be similar, if not identical, both
chemically and physically.

BYE-PRODUCTS

A study of the dyeing behaviour of abraded wool.

H. R. Hadfield and D. R. Lemin, J. Soc. Dyers and Colourists,
77, 715 (1961). A study has been made of the effect of abrasion
of wool on the characteristic properties of individual acid dyes on
wool fibres. When abrasion takes place before dyeing, the abraded
areas. dye initially more heavily than the unabraded areas. When
abrasion occurs after dyeing, the abraded areas appear to be less
heavily dyed, owing to an optical effect caused by fibrillation of
the fibres. Rubbing of wool against wool produces an effect iden-
tical with that obtained on abrasion by glass-paper or other abra-
sives. The time required to produce level dyeings on abraded
wool varies widely from dye to dye, and the degree of sulphona-
tion of the dye has an important effect. Certain cationic auxiliary
agents reduce the time required to produce level dyeings. Appa-
rently, abrasion increases the hydrophilic nature of the fibre
surface.

Effect of dyeing and related processes on some physical charac-
teristics of wool.

J. Elliott, N. Oldfield, C. B. Stevens and C. S. Whewell, J. Soc.
Dyers and Colourists, 77, 727 (1961). Values are given for the
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percentage reduction in the work to stretch wool fibres (% RW)
after various treatments similar to those likely to be encountered
in preparation and dyeing. Special attention is given to the
changes brought about by solvent-assisted dyeing processes. In
mild acid and alkaline treatments, low values are obtained if the
temperature does not exceed 70°C, but above this temperature the
% RW increases rapidly. Although under the conditions recom-
mended for solvent-assisted dyeing the % RW is small, the pre-
sence of solvent increases the ‘/, RW if fibres are treated for
long time at high temperatures. This suggests that under these
conditions irreversible changes are brought about by the solvent.
Measurements of breaking load and extension of yarns treated
under various conditions show that greater degradation is produced
when yarns are treated first in an acid solution and then in alkali
than when the treatments are in the reverse order. This pheno-
menon was not observed in successive dyeing and sodium carbo-
nate treatments. In these cases, the total reduction in yarn tensile
strength was considerably less than the sum of the reductions
brought about by individual treatments, except where dyeing was
carried out at pH 2.

GENERAL

The preparation and properties of two new chromogenic substrates
of trypsin.

Bernard F. Erlanger, Nicholas Kokowsky and William Cohen
(Dept. of Microbiology, College of Physicians and Surgeons,
Columbia University, New York) Arch. Biochem. Biophys. 95, 271
(1961). The synthesis and properties of vr-lysine p-nitroanilide
dihydrobromide and benzoyl pr-arginine p-nitroanilide hydrochlo-
ride are described. Both compounds are hydrolyzed by trypsin,
the latter being a substrate at least as sensitive as benzoyl r-argi-
ninamide. Their hydrolysis can be followed conveniently by colo-
rimetric procedures, since one of the products, p-nitroaniline, is
yellow. Values of K,, and Kj for their reaction with trypsin were
determined, as well as the K; of benzoyl -arginine p-nitroanilide,
which was isolated from a tryptic digest of the pL isomer. 'The
pH-activity curves were also determined, that of -LPA being in
a more alkaline region than normally found for trypsin substrates,
The possible significance of this shift is discussed. Preliminary
studies indicate that benzoyl pL-arginine p-nitroanilide hydrochlo-
ride is also hydrolyzed by papain.
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NOTES AND NEWS

Development of temporary rust preventives

Recent study has shown that painting on rusty, dirly or wet
surface is a complete waste as no paint will adhere to such sur-
taces. The Metallurgical and Chemical Wing of the Research,
Designs and Standards Organisation has developed low cost

derusting and surface treatment compositions based on the indi-
genous materials.

After mechanical derusting to remove loose rust and degreas-
ing, the derusting composition is applied with a hard brush. When
dry, this is followed by wire brushing to remove the friable black

iron tannate. Depending upon the thickness of the rust, this opera«
tion is repeated.

To protect the derusted surface temporarily before the paint
is applied and to obtain a good key for the subsequent paint coat,
the surface treatment composition is applied. If the tannate film
layer is not going to be painted within a reasonable time, a second
coat of the temporary protective composition may be given.

It has been found that these compositions can be used for
protection against corrosion and against deposition of sludge
on the surface of boiler plates and tubes. For this purpose, the
boiler tubes and plates can be treated before assembly with the
derusting composition after degreasing and wire brushing.

The constituents of the various compositions are as follows: .

Derusting composition — Karda or mangrove extract (dry)
1-0, myrobalan extract (dry) 3-0, 40% solution commercial for-
malin 20, water, Teepol 710 or Idet-10 0-5, molasses or glycerine
2:0 to 25 and phosphoric acid to give a pH of 2-5 to 3'0.

Surface treatment composition: —Mangrove (dry extract) 20,
myrobalan~(dry~extract) 2'0, formalin 409 solution 2-0, water
50-0 and weftting agent 0-1.
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Temporary protective composition—Mangrove (dry extract)
2-0, myrobalan (dry extract) 20, formalin 40% solution 1-75,
hexamine 0-25, water 15-0 and wetting agent 0-25.

[The figures indicate the parts by weight]

Indian Railway Technical Bulletin: November, 61,

Technical advantages of using leather in footwear manufacture

Technical advantages of employing leather in footwear manufac-
ture, coupled with the problems facing the scientist in producing
synthetic materials with similar attributes, were stressed by
Mr. Francis Gleason, President, J. F. McElwain Co., at the recent
autumn meeting of the Tanners’ Council of America, in Chicago,

US.A.

The workability of leather was such an asset, he pointed out,
when it came to wrapping a material, whose natural condition was
flat, around an odd-shaped last. Its workability was such, too, that
it could be formed into a triple needle toe and could withstand
a lot of wiping, pinching and hot ironing along the way.

If the accuracy of putting together the upper in shoe manu-
facture did not substantially improve, would man-made material
withstand the heat and pressures of mechanically created curva-
tures and such corrective measures as might be necessary?

Mr. Gleason asked.

Another example of the exploitation of the unique properties
of leather in footwear to which the speaker drew attention, con-
cerned handsewing. This, he pointed out, caused a draw or pucker-
ing in leather adjacent to the stitching, a further mark of aesthetic
distinction. Could a man-made material reproduce this effect?

Leather Trades Review: November 29, 1961,

Indian Sheep and Goatskins and the Common market

The Common External Tariff (C.E.T.) of the Six, due to come
into full operation by 1969 at the earliest, is still being revised
and adapted to meet the changing needs of industry and inside
the Community. The Executive Commission has just put forward
a series of alterations to the original C.E.T. which will have to be
approved by the Council of Ministers.
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.Proposed clarification of the way the C.ET. is to be applied
to b orts of Indian sheep- and goatskins, for ir;stance willpli)e of
copsuierab.le importance to the tanning in,dustries of t},le Six. The
skins are in list ¥ of the Rome Treaty — duties fixed by m‘utu;:'l

agreement, and not worked
. out as an aver. sy ,
duties. age of the Six's former

. Originally list ¥ provided that tanned Indian shecp- and goat-
Sku.ls should be duty free—but the Council of Ministeprs 1 'tg éar
de:mded that‘this exemption would only apply to ski ‘ast yned
with v.egetable products. The Commission’s new pro n% Lan <
make it clear that products tanned by other proce:)sesp(c):::)?nbe ri)nto

a group carrying 6 and 7 per cent duties. This will be widely
welcomed by tanners inside the Six who finish a 1

of imported skins tanned with vegetable products arge number

Leather Trades Review: Novembher 29, 1961.

Du Pont may build synthetic leather plant

. Du Pont is studying plans to build g large-scale plant at Old
ch}(ory, Tenn., to make synthetic leather. The studies are pre-
hml'nary; the decision to build the plant probably. won't be nfade
until early next year. About all that Du Pont is saving about its
new synthetic leather is that it's a polymeric m;xter?llal& The pro-
duct has been under development for about 10 years .It is bg’u;L’,
made now in pilot plant quantities at the Company’;Ncw .BUI‘&{}:"

N. Y., laboratory. The bi st initi
,. . ggest initial mark s
material is shoes. et for Du Pont’s new

Chemical & Engineering News: December 4, 1961.

Uniform freight rates from India-Pakistan

' Ufu.form “basis rates” of freight will be charged for shipments
of 1r.1d1v.1dua1 commodities from all areas of India and Pakiqtanl to
de.stmatlons covered by various conferences serving the bUnited
Kingdom and Continent, effective from 1 March, it was announced
recently by the local secretaries of the Malai)ar C;)ast, United

Kingdom and Eire Conference )
and :, e
Conference. Continent/India-Pakistan

However, where. an additional rate is quoted at present for ship-
ments from a particular port, this will continue to be applied. The

announcement eXplal'nS tllat tlle move i (1 ] (] 0 pul Slli p €
18 5
; . eslgn d t p

—Leather Trades Review: December 27, 1961.
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Indian hide output

Last year Indian “organised enterprises” produced some
794,000 chrome-tanned hides and 2,678,000 bark-tanned hides.
This output compares with respective 1959 levels of 650,000 and
9 466.000 pieces. Exports of leather and green and pre-tanned
h’ides’ and skins fell, however, from a 1959 value of 284,700,000
rupees to only 257,000,000 rupees last year.

— Leather Trades Review: December 27, 1961.

Accuracy of pH standards increased

The National Bureau of Standards has extended the accuracy
of the seven pH standards that define the pH scale from 0 to 95°C.
Whereas the pH was formerly certified to 0-01 unit, the values
from 0 to 60°C are now considered accurate to within 0-005 unit.
This estimate includes 0:003 unit as a limit for the extrapolation,
with an allowance of 0-002 unit for possible uncertainties in the
electrochemical constants. Above 60°C, the estimated uncertainty
is 0-008 unit.

Measurements of the acidity or basicity of solutions, expressed
on the pH scale, are of eritical importance in chemical analysis,
medical research, and many industrial processes. Some years ago
the Bureau took the lead in establishing a standard pH scale that
would meet the practical needs of industry and possess, as well, the
fundamental meaning demanded by science. Although standards
for the adjustment of pH measuring equipment have been issued
by the Bureau for more than 15 years, until recently _fundamental
difficulties in the calculation of a standard pH limited the accuracy
in the assignment of standard pH values to two decimal places.

In general, to assign values to the pH standards, the electro-
motive force of cells employing the standard solutions as electro-
Iytes is measured. 'These cells utilize the highly reproducible
hydrogen and silver-silver chloride electrodes. Computation of
the pH has been based upon several reasonable assumed relation-
ships between ionic activities and mean activities.

During the past year, a mutually satisfactory convention
developed by the Bureau in cooperation with the British Standards
Institution’s pH committee, has received the endorsement of the
International Union of Pure and Applied Chemistry. The conven-
tion defines uniquely the numerical value of the individual activity
coefficient of chloride ion in the buffer solutions.
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To extend the accuracy of the pH standards, the original emf
data have now been reexamined. With the aid of the new conven-
tion, the standard reference values of pH from 0 to 95°C have

been recalculated with a single consistent set of standard potentials
and electrochemical constants.

American Dyestuff Reporter: December 25, 1961.

Valedictory function of footwear trainees

The valedictory function for the IV course of training in
the Central Footwear Training Centre, Madras, was held on
Feb. 27, 1962 at New Woodlands Hotel, Mylapore. Dr. Y. Nayu-
damma, Director, Central Leather Research Institute, presided
over the function and distributed the medals instituted by the
Development Commissioner, Small Scale Industries.

Col. E. P. Raju, Director, Small Industries Service Institute,
Madras, welcomed the gathering. In his report, Shri N. R. Lodh,
Deputy Director-in-charge of the Centre, pointed out that the
current IV course was only for training Foremen and Managers.
From the next course onwards, 75 trainees would be turned out.
The Centre had so far trained 311 candidates as Foremen, Mana-
gers and Operators. In his presidential address, Dr. Nayudamma
advised the trainees as to how they should conduct themselves in
their future career.

The function concluded with a programme of variety enter-
tainment.

Institute of Leather Technology, Madras
Annual Day Celebrations

The Institute of Leather Technology, Washermenpet, Madras,
celebrated its Annual Day on March 26, 1962 with Dr. Y. Nayu-
damma, Director, Central Leather Research Institute, in the Chair.
Mrs, Nayudamma distributed the prizes to the winners of the

various competitions. A programme of varicty entertainments also
was presented on the occasion.

Earlier, Shri R. Padmanabhan welcomed the gathering and
Shri K. Padmanabhan presented the Annual Report of the Insti-
tute for the year 1961-62. Dr. P. H. Rao, Development Officer,
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Bata Shoe Co., delivered the valedictory address on “Modern
Technologists in India”. In his address, Dr. Nayudamma exhorted
the technologists to work whole-heartedly for the promotion of
the leather industry.

Shri S. Pillai proposed a vote of thanks.

The Institute is to be shortly shifted to new premises at
Adyar near C.LR.L

Cattle bones and surgery

After prolonged research, Finnish doctors and the drug manu-
facturers, Laake Incorporated, of Turku, have invented a white
powder, made from the femur-thigh-bone of cattle through vari-
ous processes for removing all organic substances. Known as
Ossar Bone, the powder is used for filling bone cavities, mending
fractures and other similar purposes. The substance has already
peen used successfully in ‘hundreds’ of operations, it is claimed.

The Hindu: March 26, 1962.

Madras State Cattle show

The 5th State Cattle Show held at Tiruchi, concluded on
March 25, 1962. The following were the prize winning animals:

The best animal of the Show-—the murrah huffalo bull of
Crathanad Farm and the Kangayam Cow of Chettinad Farm. The
best animal as regards milk yield—the Tharparkar Cow of Chetti-
nad Farm.

In the sheep and goats show, about 86 heads participated,
representing the districts of Nilgiris, Salem, South Arcot, Rama-

‘nathapuram and Tiruchi.

Sri P. Kakkan, Minister for Agriculture, Madras State, who
distributed the prizes paid a tribute to the family of a pattagar
of Palayacottai for evolving the Kangayam breed.

The Hindu: March 29, 1962,

457



C.L.RI NEWS

Dr. Y. Nayudamma, Director, Mr. A. Ganesan, Senior Scienti-
fic Officer and Dr. K. Wolf, Unesco Expert, CL.R.I. attended the
Leather Belting Sub-Committee meeting EDC 42-2 of the Indian
Standards Institution, at Madras on March 6, 1962.

Dr. Y. Nayudamma, Director, attended the mee
Leather Board of the Government of Andhr
on March 16 & 17, 1962; visited the var
the Punjab for an on-the-spot study of tanning problems and for
evaluating the C.L.R.I. Extension Service Unit work in the

ting of Ad-hoc
a Pradesh at Hyderabad
lous tanning centres in

. . . State;
held discussions with prominent members of the industry, Leather
Advisory Chamber, Government officials and the Chief,MiniSter

Mr. Pratap Singh Kairon.

Sri P. N. Choudury, Senior Scientific Officer, toured U.P, and
West Bengal from 3-3-1962 to 23-4-1962 to study the socio-economie
conditions of the leather and footwear industries in those States

Our congratulations go to the following members of the staff
of this Institute who have been awarded the Degrees mentioned
below against their names by the Madras University:

Sri S. C. Nandy: Thesis on “The studies on the chromogenesis
of halophilic bacteria associated with salted skin”—Ph.D

Sri E. C. George: Thesis on “Studies on the micro

biolo f
some vegetable tanliquors”—M.Se. By-o

Sri S. Ananthanarayanan: Thesis on “Application of instru-

mental and analytical techniques in leather research”—
M.Sc.
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