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ALUM
M

9 N common usage, ‘alum’ refers to

hydrated aluminium sulphate,
though in chemical terminology, the
term is used to refer to a group of
double salts like potassium-aluminium
-sulphate and ammonium-aluminium
sulphate. The single salt aluminium
sulphate has become so pre-dominant
in industry because of its wide applica-
tions, that it has come to be popularly
referred to as alum.

Historical evidence has it that alum,
in the form of double salts occurring
as minerals in nature, was employed
by the Egyptians and Romans as a
mordant in dyeing, and for making
leather supple and more durable. For
several centurics now, alum has been
used for imparting water-resistant
properties to paper and parchment, in
the purification of water, and in the
treatment of sewage and industrial
water. The method of manufacturing
the single salt aluminium sulphate was
discovered by Spence and Pochin in
England, in 1855, and since then, its
applications have vastly developed.

Method of making and Properties :
Aluminium sulphate is made by boiling
fincly-powdered bauxite, an alumina
(aluminium oxide) ore, with concentra-
ted sulphuric acid in large digestors
lined with lead. After purification,
the aluminium sulphate solution is
drawn off, concentrated and allowed to
solidify. The solid mass is then broken
up and ground or powdered as required.

l‘'or obtaining an iron-free grade of

alum, purified alumina hydrate is
employed at the start.

A1,0, + 3H,S0, > A1,(S0,),+3H,0

Hydrated aluminium sulphate has
the formula A1,(S0,), 18 HO. The
commercial grade of alum is partially
dehydrated, and is therefore, slightly
hygroscopic. It is quite stable under
ordinary conditions of storage. When
dissolved in water, it hydrolyzes to form
an acid solution. It reacts with alkalis
and alkaline earths to form aluminium
hydroxide. This aluminium hydroxide
can be reacted with an acid, such as
sulphuric, to form aluminium sulphate,
or with an alkali such as sodium
hydroxide to form sodium aluminate.
This amphoteric property of aluminium
hydroxide and its occurrence as a
flocculent gel enable its wide applica-
tions in industry and everyday life.

Applications : In water treatment,
alum is the most important chemical
used. [t coagulates suspended and
colloidal matter in water and the heavy
particles rapidly settle out while any
suspended matter is removed by
passing the water through sand filters.

In the treatment of sewage and
industrial effluents also, alum is used
to coagulate suspended and colloidal
matter and facilitate the removal of the
sludge.  Alum is further used to
condition this sludge for rapid drying
on sludge-beds or vacuum filters.

In the paper industry again alum 18
used for the setting of paper-sizing
agents, and for controlling  the pH of
the stock in the beater. It 1S used as a
mordant in dyeing, and in the manu-
facture of printing inks. In the leather
industry, it is used in conjunction with
other tanning agents to produce white
leathers. In deodorant preparations,
it is used as an astringent. Glass and
rubber industries also need alum. In
the preparation of aluminium salts
and double salts, alum agamn finds
application,

———
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N a general sense, the term
9 ¢ fertiliser " includes any material
that is used to aid the growth of
plants and increase the yields of crops:
but. in agricultural practice, the term
is restricted to mean materials arti-
ficially prepared or those that may be
obtained in the market for supplying
plants with nutrient elements, princi-
pally nitrogen,  phosphorus  and
potassium. The term “ manure ™ is
commonly used to designate organic
materials such as farmyard or stall
manures, composts or artificial farm
manures.

The Story of Fertilisers
hy
K. V. RAMACHANDRAN,  B. Sc.

Manures were used in agriculture
probably several centuries before chemi-
cal and commercial fertilisers were
known. Archacological research has
shown that cultivation of the soil for
production of food crops began as
early as the ncolthic age.  Recent
findings in Palestine would show that
agricultural pursuits were followed by

the Natufians in Palestine and the
Near East over 20,000 years ago.

The principal materials commonly
used to increase soil productivity arc
stall manures, green manures, crop
residues, commercial fertilisers  and
agricultural limes. Commercial fertili-
sers are fertilising materials that have
become articles of commerce. Chemi-
cal fertilisers are  commercial fertilisers
prepared through chemical processes.
Agricultural limes improve soils in
other ways besides supplying available
calcium and magnesium.

French peasants have a saying to
the effect, * A fall of snow in February,
is worth a pile of manure .  Snow is
called the “ poor man's manure” in
several western countries. The French
Scientist Jacques showed in 1920 that
snow in France is always richer than
rain in both nitric acid and ammo-
nium. This however may not be the
case everywhere.

Plant nutrient elements: Water,
carbon-di-oxide, nitrogen, phosphorus
ctc.. constitute the raw materials out
of which plants manufacture their
foods. Increase in plant growth may
be effected by applying any of these
materials when the fertility of the soil
is limited. Anything that may hLmit
plant growth because of deficiency,
absence, or unfavourable conditions
may be regarded as a limiting factor
in crop production. It may be filth.
moisture, soil aeration, soil reaction.
organic matter or MICro-Organisms.

When all factors are favourable,
maximum yiclds result: but if one is
deficient the yield gets  reduced
Available nitrogen and available phos-
phorus are  commonly limiting cle-
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ments. Furthermore, what may consti-
tute a major limiting factor for one
crop may not necessarily be so for

-another, sayv. for mstance, soil acidity.

Fertilising a crop does not mean
simply incorporating into the soil a
certain material on which the plants
are 1o feed.  On the contrary, adding
fertilisers to a soil results in physical,
chemical and biological actions and
reactions.

In-as-much-as decline in crop yield
results in the main, trom one or more
the tfollowing :

(1) destruction of soil organic
matter,

(2) decrease of” avatlable nutrient
clements,

(3) development of soil acidity,

4y destruction of favourable soil
structure and

(3 soil croston

the maintenance of »oil producti-
vity depends on :

{1) maintaining adequate supplics
of organic matter.

(2) rational use of proper feru-
lising materials.

(3) proper “adjustment  of soil
reaction,

(4) maintaining favourable phy-
sical condition of soil materials and

(5) control of soil erosion.

Development of fertiliser practice:
Although the use of farm manures s
as old as agriculture, scientific ferti-
lising began only until after Lawes, the
great English Chemist began the manu-
facture of chemical fertilisers in 1843,
England was tor many vears the princt-
pal producer  of superphosphate, sul-
phate of ammonia and natural nitrate

of soda because she was the largest user
of coal and had the largest interests in
the nitrate fields of Chile.

The first commercial fertilisers m
U. S. A. were manufactured in 1849,

Between 1804 and 1844, the works
of De Sausswa Leibig. Lawes and
Gilbert and others on nutrition of
plants and fertilising materials, supplied
the basis for the classification of
fertilising materials in the following
manner :—

(a) Organic fertilisers,

(b) Nitrogenous fertilisers,
(¢) Phosphatic fertilisers,
«d) Potash fertilisers,

(¢) Mixtures---called  mixed "~ or
complete ™ fertilisers  are looked
mto 1 a succeeding paragraph.

Organic fertilisers:  Most impor-
tant in  this  class are farmyard
manures consisting of solid and liquid
excretions of farm animals with more
or less bedding material and other
litter. These have certain properties
that are not shared by many chemical
fectilisers.  About 54 per cent of the
total nitrogen in the manure and 60
per cent of the potassium are contained
in the liquid excrement. The excre-
ment from one cow contains about 10
to 12 Ibs. of nitrogen per ton.  If it is
allowed to stand for a few days, aboul
half the nitrogen gets converted to
ammonia. Straw is a good absorbent
bedding material.

Manures are not used immediately
after they are made, but are stored for
sometime betore mcorpotation mto the



soils. During the storage period they
suffer mechanical losses, volatilization
losses, etc., and undergo chemical
changes, mainly oxidation, resulting in
loss of organic matter and nitrogen.
Losses are least when the manures are
tightly dumped in pits with as much
water as they can hold.

Reinforcing the manure with 25 to
40 pounds of superphosphate or 40 to
80 pounds of rock phosphate per ton
increases the fertilising efliciency,
especially on soils which are deficient
in available phosphorus.

The residual effects of farmyard
manures on soil persist for several
years. Generally about half the nitro-
gen in the manure is rendered available

during the first year, and a quarter of

the phosphorus and potassium is used
up.

Artificial farm manures are prepared
by composting straw by treatment with
ammonium sulphate and pulverized
limestone and adding water sufficient
to effect quick decomposition.  Activ-
ated sludge produced by forcing air
through sewage containing 5 to 65 per
cent of nitrogen and less than 1 to 17
per cent of phosphorus is also used as
an artificial farm manure.

Nitrogenous fertilisers : These fer-
tilisers may be classificd as :—

(1) Nitrates containing nitric
nitrogen like sodium nitrate and calci-
um nitrate.

(2) Ammonium salts containing
ammoniac nitrogen like ammonium
sulphate ;

(3) Compounds containing nitric
and ammoniac nitrogen like ammonium
nitrate ;

(4 Compounds containing other
forms of nitrogen which give rise to
ammonium ions on decomposition
such as calcium cyanamide [Ca(CN) ]~
and urea [CO(NH),). =

“Until the year (918, the principal
nitrogenous fertilisers  were natural
sqdlum nityate and by-product, sulphate
of ammonia. The extensive develop-
ment of the nitrogen fixation industry
has resulted in an enormous increase in
the world production of nitrogenous
fertilisers.

_Chemical fixation of atmospheric
nitrogen consists in combining nitro-
gen with other elements to render it
available for commercial use. This
may be accomplished by any one of
the following three processes.

Electric arc process: The arc
process consists 1n partial conversion of
nitrogen and oxygen at high tempe-
ratures into nitric oxide, cooling the
nitric oxide in the presence of oxygen
forming nitrogen peroxide.  which
whgn absorbed in water, yiclds nitrig’-
acid.

Birkeland and  Eyde  completed
their  arc-process,  nitrogen-fixation
factory at Notodden in Norway in
1905. The Norway products  are
calcium  nitrate,  sodium nitrate.
sodium nitrite and nitric acid. '

Cyanamide process : This process
consists in bringing atmospheric nitro-
gen n contact with finely pulverized
calcium carbide, heated to 1000
dcg.‘ C., resulting in the formation of
calctum cyanamide.

When it ~Was found  that this
compound might be used direetly as a

fertiliser, its production was encoura-
ged rapidly and more than 40 facto-
ries were erected, in thirteen coun-
tries, with a total annual capacity of
4,60,000 tons of nitrogen. Improve-
ments in  this process by German
and French chemists indicate the
possibility  of producing calcium
cyanamide without the intermediate
production of calcium carbide.

Svathetic amnionia process : Direct
synthesis of ammonia is accomplished
by passing compressed gaseous mix-
ture of one volume of pure nitrogen
and three volumes of pure hydrogen
over a catalyst ‘ferrous oxide) at a
high temperature. This is the most
modern method developed by Haber
and Bosch who put into operation
a pilot plant in Germany in 1913,
Seventy-five such factories have been
erected in seventeen countries with a
total capacity of 1,700,000 tons of
nitrogen up to the year 1929. It has
been estimated that the air over each
square mile of earth’s surface con-
tains as much as 20,000,000 tons of
clemental nitrogen,

Nitrogen as by-product :  In coking,
the nitrogen in coal gets distributed
between the products coke. tar and
gases.  The gases are the only valua-
ble source of by-product nitrogen ;
the nitrogen is present as ammonia
and is recovered by washing the
gases with water or sulphuric acid,
resulting in the formation of ammo-
nium sulphate.

Phosphatic fertilisers : The princi-
pal fertilising agent in phosphatic
materials may be phosphorus, phos-
phorus pentoxide or phosphoric acid.

Superphosphate was  the  first
artificial fertiliser made. It is made
bv treating ground rock phosphate
with sulphuric acid to convert insoluble

calcium fluoro phosphate 3 Ca, (PO,).
CaF, into available or water soluble
mono-calcium phosphate, forming in
addition calcium sulphate and a small
quantity of di-calcium phosphate.

Superphosphate was patented by
Lawes in 1842, Double and treble
superphosphates are recent products
containing from 40 to 45 per cent
phosphorus pentoxide. They are made
by treating rock phosphate with liquid
phosphoric acid. The process is carried
out in two stages, first with weak sul-
phuric acid and then with phosphoric
acid.

[t was thought that lime would
revert superphosphate and decrease its
fertilizing value. Several investigations
have shown that the effectiveness of
superphosphate is not impaired when
pulverized limestone is mixed with it,

Superphosphates are used for cereal
crops, cotton, corn and potatoes and
are essential for acidic soils and heavy
clays.

Potash fertilisers: Leibig laid
considerable emphasis upon the nutri-
tive values of “salts of alkalis 7, but
it was only after 1852 that Lawes and
Gilbert showed by field experiments
that potassium had the greatest value
in plant nutrition. It is estimated that
the ocecans, enormous reservoirs of
potassium salts, contain as much as
1,141,000 million tons of potassium
sulphate.

All potash salts are water-soluble
and the potassium in them is readily
available. Potassium chloride is the
most abundant.

Lyon and Conorkers found in 1930
that the application of pottassium sul-
phate resulted in removal of calcium
and magnesium in the drainage waters
and hence an unnecessary use of potash



tertilisers may cause considerable loss
of these two important basic elements
from the soil.

Mixed and concentrated fertilisers:
These are mixtures of different fertili-
sing materials containing either two
or three of the major nutrient ele-
ments.  Mixtures that carry all the
three elements nitrogen, phosphorus
and potassium are called ¢ complete ™
fertilisers.

Mixed fertilisers are evaluated on
the basis of their analysis and in terms
of available  nitrogen-phosphorus
pentoxide-potassium oxide ratio.

Mixing is done either dry or wet.
Dry mixing is simple. In wet mixing,
organic by-product materials are mixed
with rock phosphate and the whole
mass is treated with sulphuric acid.

The different materials that are
mixed together must be chemically
compatible so as to effect proper
chemical and physical conditions,
prevent loss of nitrogen and prevent
reversion of soluble phosphorus com-
pounds to complex or insoluble forms.

Concentrated fertilisers:-The follow-
ing are the most common types of
concentrated fertilisers : —

Ammoniated superphosphate--produc-
ed by treating dry superphosph-
ate with synthetic ammonia.

Mono-ammonium phosphate--made by
neutralizing phosphoric  acid
with ammonia.

Ammophos-made by adding an'umon_iu
to a mixture of sulphuric acid
and phosphoric acid.

Diammophos—Combination of Am-
monia and phosphoric acid.

Leunaphos--Made by mixing diammo-

nium phosphate and ammontum

sulphate in the ratio 20 3.

The advantages in producing or
employing concentrated fertilisers are
reduction of bulk, reduction in trans.

portation charges, and requirement of

less storage space and reduced labour
osts.  However in the matter of
distribution and use, improved methods
of application are found necessary.

Choice of fertiliser :  Nitrogen
fertilisers are to be used for soils
containing adequate calcium and
magnesium.  Choice of the phosphate
fertiliser depends on the availability of
phosphorus:  superphosphates  are
used for immediate results. On irrigated
soils of arid regions, the use of ammo-
nium phosphate is advisable when an
extra supply of nitrogen is needed to
balance phosphorus.

The choice of potassium fertilisers is
based on economy, and a knowledge
of the effects produced on crops
concerned.

Economy is usually an important
factor affecting the choice of fertilisers
regarding both purchase, price and net
returns. Due consideration should also
be given to the permanent effects that
the fertilisers may have on the soils.

Application of fertilisers :

Manures and fertilisers may be
spread over and incorporated into the
seced bed by harrowing, or dissolved
and applied as solutions or mixed in
with the irrigation water. They may
also be applied as  side-dressing—that
is, applying easily soluble fertilisers
along one side of the rows of inter-tilled
crops after the plants arc up or they
may be sprinkled over as top-dressing.

————

Chemicals in Modern Leather Manufacture”

9.\: manufacturing leather, the hides
and skins obtained from the
carcasses of dead domestic animals
such as cows, buffaloes, sheep and
goats are, after curing, put through
different operations.  These opera-
tions are technically known as soaking,
liming, deliming, bating, drenching,
pickling. tanning. bleaching, dyeing,
fat-liquoring and finishing.  Soaking
achieves washing as well as restoring
the water lost in  curing by salting
or drying. Liming achieves the remo-
val of hair which is not wanted for
leather manufacture and also helps to
swell and plump the hides and skins
and split up their fibre bundles into
fibres. andthe fibres into fibrils so
that the tanning agent may coat en-
tirely the fibres and fibrils and effect
a thorough tannage. The swelling
effect on hides and skins in liming
also enables the tanner to produce
thick leathers such as those for sole,
belting, harness, ete. The deliming ope-
ration removes the lime from the pelts.
(Limed hides and skins are technically
called *pelts’.)  Bating removes the
protein matter between the fibres and
ts done with a view to the production
of soft and supple leather and also
to produce a leather having a smooth
and clean top surface, technically
called ‘grain.’ The tanning onera-
tion converts  the  perishable and
ephemeral raw hides and skins into
imperishable and  permanent leather.
The tanned hides and skins are then
dyed 1o produce leathers of different

colours. After dyecing, they are
treated with an emulsion of fat by
a process called fat-liquoring. All
leathers arc not dyed—for instance,
leathers for sole, belting, harness, etc.,
with the exception of sole leather.
The other types are treated with fat
by a process known as currying. The
dyed leathers which are used for shoe
uppers, travel goods, and for mak-
ing various fancy leather goods are
finished. This process consists in
applying leather finishes or seasons and
then glazing by machine. The glazed
leathers are hot-plated to produce on
them an ironing effect. Many types of
leathers are embossed to produce on
them artificial grains of different
attractive designs.

USE OF CHEMICALS

In all these operations, chemicals
are used for producing the desired
effects on hides and skins. In curing,
common salt is chiefly used. Com-
mon salt or sodium chloride may be
of different origins—namely, sea-salt,
rock-salt and salt from lakes. Sea-
salt is made in the coasts of India at
various places; rock-salt is obtained
from the salt mines of Khewra in the
Punjab; lakesalts are obtained from
Sambhar Lake and from the Didwana
lakes of Rajasthan. All these types of
salts are used in practice in curing
hides and skins in India. Generally,
any type of common salt available
is being used in curing: however it

Summary of an address to the Society of Technologists by Prof. B, M. Das,
Director. Central Leather Research Institute, Madras.



is found that sea-salt suffers from a
disadvantage  because chromagenic
bacteria known as red-heat develop in
it.  The salt used should not normally
contain more than 1 per cent of
chlorides and sulphates of calcium
and magnesium for the best results.
Curing may be done in three diffe-
rent ways, wet-salting, dry-salting
and air-drying. In wet-salting, sea,
rock and lake salts are used.

To fortify the preserving action of
sodium chloride, chemicals like sodium
silico-flouride, zinc chloride, sodium
flouride, zinc oxide, zinc carbonate,
zinc phosphate, zinc sulphate, cadium
chloride, lead chloride, copper and
bismuth salts, mercuric perchloride
and many phenolic substances have
been added, but none of these has as
yet proved entirely satisfactory. Many
of these additions increased the pre-
servative effect of common salt no
doubt, but affected the quality of the
final leather.

Zinc chloride was often used a few
years ago in India to prevent hair-
slip of wet-salted hides during transit
by rail in summer from North to
South India. A 2 to 5 per cent solu-
tion of it was brushed on the flesh
side of salted hides which were
finally rubbed again with salt. This
treatment prevented hair-slip but the
hides thus cured with zinc chloride
presented difficulty in un-hairing.

Sodium carbonate or soda ash is
added 1o sodium chloride for curing
hides and skins. About 3 per cent
sodium carbonate on the weight of
the salt is used. This addition pre-
vents salt stains on hides and skins
cured with common salt.  This defect

is caused either by iron

. salts presen
in the common s p t

alt or by bacteria,
SOAKING

There is no difficulty ; ing
wet-salted hides and skiyns,mblsx?ilgcliréﬁ
cured by dry-salting or drying present
considerable difficulty. Water péne-
trates the horny dry hides and skins
so slowly that bacterial action sets
up and damages the hides and skins
under soaking. To prevent such action
antiseptics  like industrial chlorine
bleaching powder, carbolic acid etc.:
are useful, specially in summer. The
penetration of the water is helped
by the use of wetting agents, like
sodium salts of sulphonic acids or
sulphated fatty alcohols.

LIMING

Lime, either slaked or unslaked, is
used for liming. Before using, un-
slaked lime must be slaked. Stone
limes are commonly used in northern
India.  The total quantity of lime
estimated to be used by the tanning

industry is 25to 30 thousand tons
annually.

Although lime loosens the hair and
swells the pelt, its action is rather
slow, especially in winter. In places
like the Punjab where winter is very
severe, it takes about three weeks to
loosen the hair if lime alone is used.
Even in summer, hair cannot bhe
loosened in less than six or seven
days and for plumping the hides
suitably, a longer treatment is neces-
sary. In order to quicken unhairing,
other depilants like sodium sulphide
(Na_S ) sodium hydrosulphide (NaHS),
arsenic  sulphide  (red  arsenic ),

(As,S,,) are used.  The use of sodium
sulphide is most common. Formerly
it used to be imported. Now it is
made in India to some extent, but
the quality of the Indian product is
not equal to the imported article.
Sodium sulphide is marketed in two
forms, fused and crystalline. The fused
variety is of 60 to 62 per cent Na,S
content. The crystalline variety is of 32
per cent Na S content and has got the
formula, Na,S, 9H,0. In India,
only the fused variety is prefer-
red. About 700 tons of sodium
sulphide is estimated to  be the
annual requirement of the Indian
tanning industry. It has been proved
now that sodium hydro-sulphide
(NaHS) is a better un-hairing agent
than sodium sulphide, because it
swells  the pelt less than sodium
sulphide, thereby producing a smoother
and mellower leather  Sodium hydro-
sulphide, however, is not yet made
in India. Research is being carried
out at the Central Leather Research
Institute for working out a suitable
process for its manufacture. Red
arsenic or arsenic sulphide is used
mostly for the production of very
fine leather like glazed kid from
goat-skins. [t is not much used in
India as it is a poisonous substance
and involves risk to tannery workers.
Other chemicals used in liming are
calcium chloride and sodium chloride.

DELIMING

Liming over, the hides and skins
have to be delimed. For this pur-
pose, acids which form soluble lime
salts can be used. But, as strong
acids  have  objectionable swelling
effect on the pelt, they are not
generally ecmployed by  tanners.

8}

-

Weak acids are preferred. Among
these, boric acid is the favourite deli-
ming agent because its action 1is so
mild that boric acid solution can
be dropped into one’s eyes without
hurting them. About 1,000 tons of
boric acid is estimated to be the annual
requirement of the Indian tanning
industry. Next to boric acid, lactic
acid and acetic acid are used as they
form soluble lime salts. Ammonium
salts like ammonium chloride and
ammonium sulphate are also used
because they react with lime forming
soluble lime salts and evolving
ammonia. They have no harmful
swelling effect on the pelt. The use
of ammonium salts for deliming is
increasing.

BATING

Bating is nowadays done by the
enzyme products which are known
as synthetic bates. They are com-
posed of ecnzymes like trypsin
and steapsin or lipase. Trypsin is
a protease which dissolves certain
kinds of protein, specially mucin,
which is present as an inter-fibrilliary
substance. The principal object of
bating is to dissolve this inter-fibrilliary
matter which is chemically the conju-
gated protein mucin or gluco protein,
which is effected by the proteolytic
action of trypsin. The associated
enzyme, lipase, is a fat-splitting
agent. It removes the natural fat of
the pelt. Bating is essential for the
production of soft, pliable and fine,
clear, grained leather. In.synthe'uc
bates, these enzymes are mixed with
cither ammonium chloride or ammo-
nium sulphate. These ammonium
salts act upon any lime that may



have still remained in the pelt and
also energises the action of the enzymes.
Enzymes were formerly derived from
animal pancreas, but now as animal
pancreas is used in the preparation of
medicines, it is not available for use
in the tanning industry. The enzymes
required for making synthetic bates
are now derived from plant sources
or from mould. Intensive research
is being carried out at the Central
Leather Research Institute on enzymes
from plant sources and from moulds.
Enzymes have been obtained from
the latex of madar plant (Calotropis
gigantia) and also  from vegetable
sources like ragi. A product has
been worked out from madar enzymes

which has the double action of

unhairing and bating in one bath.
The production has been patented.
Researches are in hand to prepare
commercial synthetic enzyme bates
from moulds and plant latex. At
present, synthetic bates to the extent
of 60 tons are annually reported to

be imported for the consumption of

the Indian tanning industry.

PICKLING

When the hides and skins are
bated, and if they are meant for
chrome-tanning by the one-bath pro-
cess, they have to be pickled. For
pickling, sulphuric acid and common
salt are used. Generally, commercial
sulphuric acid is bought by tanncrs.
Annual consumption of the tanning
industry is about 1,500 tons. This is
of 1.75 specific gravity, and having 80
percent H,SO4 strength. Pickled pelts
are often exported in the pickled
condition in which case they have to
be kept for a long time before  they
are tanned. In this storage, mildew
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grows in the pickled skins. To arrest
mildew growth, a chemical known a
paranitrophenol is used in the pickling
bath.

VEGETABLE TANNING

Leathers like sole, harness and belting
and the large amounts of leather tan-
ned in South India for ¢xport are all
tanned by the vegetable tanning pro-
cess. The E. I tanned kips and skins
of South India are practically all
exported and they fetch to India
annually about Rs. 25 crores. Tt is
one of the most valuable of Indian
industrics.  In vegetable tanning, the
principal material used is vegetable
tan-stuff. Both  indigenous and
imported tanstuffs are at present
used. Among the indigenous tan-
stuffs, the barks of avaram (Cassia
auriculata) are very important. [t ig
available in large quantities in South
India. The barks of konnam (Cassiq
fistula) are also much used. The

‘imported bark, wattle, too, is used to a

very large cxtent.  About 30,000 tons
of imported wattle bark and its extract
are annually used. Tanning extracts
are often treated with sodium sulphite
and sodium bi-sulphite,after which they
are known as sulphite extracts. The
object of sulphiting is to solubilise the
insoluble and difficult soluble compo-
nents of the tanning extracts and also
to cstimate bleaching action on the
tanning extracts, thereby producing a
paler coloured leather which is very
much liked in the trade.  Another
chemical which is much used is mae-
nesium sulphate or Epsom salt.  This
is used to increase the weight  of the
leather, as leathers are sold by weight,
The use of Epsom salts by the South
Indian tanning industry has resulted in

an objectionable malpractice to which
naturally exception has been taken
by Europe and America. and to which
countries leathers are exported.

Many chemicals are used for blea-
ching vegetable - tanned  leather.
Among these. the most important is
oxalic acid.  Some varieties of synthe-
tc tanning materials  are also used
for bleaching.

While discussing vegetable-tanning,
it will be appropriate to make mention
of synthetic tanning materials which
have now been indroduced to the tan-
ning industry. The synthetic tanning
materials are made from coal-tar dis-
tillation products like phenol, cresol
and naphthalenc by the process of
sulphonation with sulphuric acid and
condensation with formaldehyde prin-
cipally. A variety of synthetic tanning
materials is being manufactured in
Germany. England and America.
Some of these materials are coming
to India for use. Research has been
carried out on the synthetic tanning
materials at the Central Leather Re-
search Institute and about 40 synthetic
tanning materials have been prepared on
a laboratory scale which are awaiting
pilot-plant trials for commercial exploi-
tation. These synthetic tanning mate-
rials are mostly used in conjunction
with vegetable tanning to produce
certain  desirable results in the tanning
operations, and also on the quality of
the final leather. These are known
as auxiliary syntans.  Syntans have
also been made which can tan inde-
pendently without the admixture of
vegetable tan-stuff, These are called
exchange syntans.  In Germany, while
during the war there was a preat
shortage of natural vegetablc l;u;ning
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materials, synthetic tanning materials
supplemented the use of natural tan-
stuffs to a very great extent. A
similar situation now exists in India
wherc the supply of the vegetable
tanning materials is running short.
Supplementation of vegetable tanning
materials by synthetic tanning mate-
rials is a desirable end, and a new
chemical industry to manufacture
synthetic  tanning  materials  seems,
therefore, called for.

CHROME-TANNING

Chrome-tanning is a chemical pro-
cess.  Tanning is effected by basic
chrome sulphate (CrOHSO,.) Basic
chrome sulphate is made by reducing
bichromate of soda acidified with sul-
phuric acid with a suitable reducing
agent. In India, basic chrome sulphate
for tanning is usually made by reducing
a mixture of sodium bichromate and
sulphuric acid with molasses. A large
quantity of bichromate is consumed
by the Indian tanning industry for
chrome-tanning, because the largest
variety of leather—namely, the shoe up-
per leather both for civilian and military
use is made by chrome-tanning. This
shoe upper leather is made by tanning
cow-hides by the chrome-tanning
process.  Formerly, the bichromate
required in the tanning industry used
to be imported. Now bichromate is
being manufactured in India from
Indian chromite. The annual con-
sumption of sodium bichromate by
the Indian tanning industry is esti-
mated at 1,200 tons.  After tanning,
chrome leather has to be neutralised
to remove the free sulphuric acid
absorbed by the leather from the
chrome liquor. This necutralisation
is done most commonly by borax.



DYEING

The neutralised chrome leather as
well as the vegetable tanned leather
are dyed to different popular shades
of colour. For dyeing, aniline dyes
are principally used. Consump-
tion of dyes in the Indian leather
industry is estimated at 125 tons
annually. Most of the dyes used in
the tanning industry are imported.
A beginning has, however, been made
in the manufacture of aniline dyes in
India, and this industry needs rapid
expansion to make India self-sufhicient
for dyes.

FAT-LIQUORING

Dyed chrome leather is fat-liquored ;
that is, neutralised leather is treated
with an emulsion of oil in water. Fat-
liquors are chemical products made by
sulphating animal oils like fish oil or
neats-foot oil. The sulphated oils are
neutralised either by ammonia or
sodium carbonate to a pH value of 7.
For impregnating fats into vcgetable-
tanned leather like harness, saddlery or
belting, a mixture of tallow and fish
oil is used. Treating with this mixture
is technically called ‘dubbing’. The
process of fat impregnation is techni-
cally called ‘stuffing’. The annual
consumption of tallow by the Indian
tanning industry is estimated at 1,000
tons.

For making fat-liquors as well as
for dubbing, for oiling up sole and
other leathers, and for making chamois
leather, a plentiful supply of fish 'oil
is necessary. The annual consumption
of fish and vegetable oils by the
leather industry is estimated at 4,000
tons. The supply of fish oil both from
Newfoundland and Madras coast s
not able to meet the demand. A
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situation has been created which 1s
similar to that with which Germany
was confronted during the last war,
and to meet which the German che-
mists carried out research and synthe-
sised leather oils from fractions called
‘kogasines ’ obtained in the Fischer-
Tropsche Process of benzene manu-
facture. Kogasines are aliphatic hydro-
carbons of the C,, to C,; series. A
product called *immergan’ was made
by sulphochlorinating kogasine. Itis
necessary to make synthetic oils in
India also, but as the Fischer-Tropsche
process of benzene manufacture has
not yet been introduced in this
country, kogasine is not available to
us as raw material for making synthe-
tic leather oils. In place of kogasine,
petroleum  products like Kkerosene,
diesel oil, etc., can be used. Inten-
sive research is being carried out at
the Central Leather Research Institute
for making synthetic leather oils from
these materials. Results so far have been
very encouraging. A leather oil has
been produced and also a sulphochlori-
nated kerosene oil has been made
which can be used to produce chamois
leather. Thisis a new linc open to
the chemical industry.

FINISHING

In leather-finishing, various products
are used. The principal ones are water
pigment finishes, and nitrocellulose pig-
ment finishes. Water finishes based on
casein have been in use fora long
time and they arc prepared by dissol-
ving casein with cither ammonia or
borax and mixing in finely powdered
pigments and a preservative like
parachlorometacresol  or  carbolic
acid.  Nitro-cellulose  pigments  or
“lacquers T are made by adding pig-
ments 1o a solution of nitro-cellulose

in suitable solvents like acetonc on
amyl alcohol. The annual cousump-
tion of water and nitro-cellulose pig-
ment finishes is reported at 130 tons.
In leather finishing, other products
like cgg albumin, blood albumin, gum
tragasol, linseed mucilage, Irish moss
ete., are required. The nitro-cellulose
pigments are much used for making
upholstery leather  for motor cars
because the pigments arc made fast to
dry and wet rubbing, by the protective
action of the nitro-cellulose fiim.

Besides  vegetable and  chrome
tanning, there are aluminium, zinco-
nium and formaldehyde tannings for
which alum. basic aluminiumi and
sinconium salts and formaldehyde are
needed.  Their manufacture in India
on an adequate scale is necessary.

LEATHER BOARDS

Attempts are being made to manu-
facture leather boards from leather
shavings.  For this. synthetic resins or
rubber latex are used as adhesives. Two
German products called acronal and
mowilith are found etlicient.  The
former is a polyvinyl acetate and the
latter is methyl methacrylate. Intensive
research is now being carried out at
the Central Leather Rescarch Institute
in the manufacture of leather boards.

From what has alrecady been said.
it will be realised that the progress
of the leather industry in India is
intimately connected with the progress
of our chemical industry. New
branches of chemical industry have to
be developed for the manutacture of
chemicals for the leather industry,
usually  called  leather  auxiliaries.
In Europe and America, the [leather
auniliary  industry  has been  enor-
mously developed. There are factories
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which specialise  in  manufacturing
such tanning agents as vegetable-
tanning  extracts, synthetic tanning
materials, and chrome-tanning agents.
There are other factories which have
specialised in making fat-products
like fat-liquors nceded by the leather
industry. In India, as yet the manu-
facture of leather auxiliaries is non-
existent with the result that every
tannery has to make its own require-
ments such as tan-liquors, chrome-
liquors, fat-liquors, finishing materials,
etc. The making of these materials 15
not the tanner’s job, but it is of chemi-
cal factories. They should open side-
lines for the manufacture of the various
leather auxiliaries indicated above.
Depilants, synthetic bates, vegetable
tanning extracts, syntans, mineral
tanning agents, commercial fat-liquors
and various leather finishes should be
manufactured in India to make her
self-suflicient in this field also.

In  manufacturing these chemical
auxiliaries for the leather industry,
the Indian chemical industry will get
suflicient  help from the researches
which are being intensively conducted
at the Central  Leather  Research
Institute. Valuable data for the manu-
facture of depilants, synthetic bates,
syntans, synthetic tanning oils and
fats, mineral and vegetable tanning
exiracts, commercial fat-liquors and
pigment finishes have already been
collected by research at the Central
Leather Research Institute. The Indian
Chemical Industry is invited to exploit
these rescarches of the Central Leather
Rescarch Institute commercially with
a view to enlarging its field and also
helping to make the leather industry,
both strong and sclf-suflicient.



TECHNICAL AID TO FOOD INDUSTRIES —
Published by the Central Food Technological
Research Institute, Mysore Rs. 5/-

THE book contains a collection of
papers presented at the third sym-
posium organised by the Central Food
Technological ~ Rescarch  Institute,
Mysore, in 1953.

The papers published in the volume
describe the present state of the
Indian Food Industry and the tech-
nical and other problems facing it
The first few papers deal with the
need for technical assistance to the
industry and emphasize the difficul-
ties involved in improving the quality
of processed food products. The
other papers discuss the problems ¢f
specific industries ancillary to the
main food industries. The subjects
dealt with cover a wide range of
industries. Biscuits, bakery, flour and
barley milling, confectionery, cocoa,
fruit and vegetables, cold storage,
deep-freezing—these arc some of the
industries dealt with. 1 quality 1s a

vital factor in commercial produc-
tion, in general, it applies with
special emphasis to food products,
In onc of the papers published in the
book, ** Quality of production in food
industries in India™, the author
deplores the indifference of some
manufacturers to quality production.
The importance of research aimed at
improving quality is, also, dealt with
by the author.

The paper on *“Vegetable oijl
refining industry ™ presented by
our own C. S. Srinivasan deserves
attention. Loss of oil in excess of
the impurities contained in it is the
main problem in refining. The
author, after describing the methods
of refining vegetable oils as adopted
in India, puts forth a strong plea for
introducing continuous or semi-conti-
nuous centrifugal refining methods
for minimising oil losses.

In general, the various papers lay
stress on the need for closer co-ordi-
nation between  agri-horticultural
authorities and  the food processing
industry, for making available good
quality raw matenals at economic
prices, for fabrication of the equipment
required for small-scale and large-

scale industries and for the adoption of

modern scientific methods.

A well got-up and useful, little
pubhcatlon, this book contains much
food for thought on thoughts for food !

—N. SUNDARESAN.

Annual Day of SOT : The Society
of Technologists  celebrated their
Annual Day on December 18, 1954,
with Mr. S, Ramaswamy, President
in the chair. Prof. B. M. Das, Direc-
tor, Central Leather Research Insti-
tute, Madras, delivered the Annual
Day address, his subject being * Che-
micals in Modern Leather Manu-
facture ".

After tea. Mr. S. Ramaswamy wel-
comed Prof. Das and other guests. He
pointed out how close collaboration
between research institutes and che-
mical industries could promote the
cause of industry in the country.

Mr. K. Sampath then read the
messages received on the occasion.
Among others, Mr. K. Santanam,
Licut. Governor of Vindhya Pradesh,
Mr. S. Vaidyanatha Iyer, Board
Chairman, and Mr. V. Balasundaram,
Commissioner for Labour. Madras,
had sent messages of good wishes.

Prof. Das then delivered his address.
a summary of which is given else-
where in this issue.

Mrs. Akila Raman distributing
the prizes.
With a vote of thanks by Mr.
C. S. Srinivasan. Secretary, the func-
tion came to a close.

Staff Association Anniversary : The
anniversary of the Staff Association
was celebrated on December 26, 1954,
with  Mr. V. Seshasayee, Director,
Managing Agents, and President of
the Association, in the chair.  After
tea, Mr. N. Sundaresan, Joint Secre-
tary, read the Annual Report of the
Association. Mrs. Akila Raman distri-

Mimicry performance by
“ Vakram™ Brothers,



Newely-weds—
Lalithambal and R. Santanam.

buted the prizes to the successful
competitors in the annual sports and
tournaments  conducted by the
Association.

Addressing  the members, Mr.
Seshasayee referred to the duties and
obligations of individuals to society,
and pointed out with several quota-
tions how one could discharge one’s
duties by following the path of dharma
or righteous conduct. Mr, S. Vaidya-
natha Iyer, who spoke afterwards,
referred in appreciative terms to the
work of McIc personnel., He also
commended them for their interest
in sports, fine arts and similar
cultural activities.  Further efforts
on the part of staff were needed in
making the industry serve the nation
even better, he concluded.

Later, there was a mimicry perfor-
mance by V. Venkatraman of the
Allied Industrial Distributors, Ltd.,
Madras and his confrere Meenakshisun-
daram. The large audience thoroughly
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cnjoyed thetr most diverting act. At the
end of the performance, silver cups were
presented to them by Mr. N. Krishniah,
Vice-President of the Association.

The Dramatic Club of the Associ-
ation then put on boards a play in
Tamil called Puyvalum  Thenralum
(* Blast and Breeze ™) from  the pen of
Mr. Gomathi Swaminathan, well-
known playwright. A review of the
play appears in our Tamil Section.
Members of the Muthamizh Nataka
Manram, the newly-formed arts society
of the Mettur Chemicals Workers
Union, put on boards another play in
Tamil entitled Neethiyin  Theerpu
(“ Law's Verdict ) on December 27.
1954. The play, dialogues and lyrics
were the work of Mr. T.P. Loganathan
of our maintenance group. Mr. A. P.
Krishnan directed the play, assisted by
the author and Mr. A. Sambasivam.
A brief review of this play also appears
in the Tamil section.

-%

v
etk

Mr. P. Sabanayakam, 1.4.5S.,
presiding over the annual celebrationy
of the Secondary School,

Weddings . To the tollowing mem-
bers of our staff who got married
recently, we offer our congratulations.

Mr.  R. Santanagopalakrishnan,
(Lab.)witk. Miss. Lalithambal ; and
Mr. S. Venkatraman (Transport)
with Miss. Alamelu.

Pictures : Films screened in recent
months included : Ambush, Go West,
Soldiers  Three, Above and Beyond,
Texas  Carnival, Watch the Bride,
Merrv Widow, Madame Curie, The
Loves of Carmen, Man with Nine-
Lives, Crown of the Year, Common-
wealth of Nations, lrrigation Farming
and Workers for Peace.

Mertur Chemicals Schools : Follow-
ing the resignation of Mr. N. Raja-
gopal from the School Committee
in the middle of December 1954,
Mr. K. K. Dharmarajan was elected
Hon. Secretary and Mr. C. S. Srini-
vasan, Hon. Correspondent of the
Secondary and Elementary Schools.

A number of students and teachers
of the Secondary School went on an
excursion to Mahabalipuram, Tiru-
kalukundram and Madras in the
Jast week of January.

The annual sports and tournaments
of the Secondary School were conducted
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in the middle of March 1955, and
the annual day celebrated on March 18.
Mr. P, Sabanayagam, 1. A. S., District
Collector, Salem, presided over the
Annual Day function and distributed
the prizes. The students of the school
put up an interesting variety show.

Mr. B. Govindarajulu Naidu.

Obituary : The death occurred re-
cently of a good friend and well-wisher,
Mr. B. Govindarajalu Naidu, Head
Clerk, Mettur Industries, Limited. On
several occasions in the past, Mr.
Naidu had extended his help-
in directing our staff day dramas
and in organizing religious discourses.
Even a few hours before his demise,
he was coaching the children of our
Secondary School for a play. We have
lost in him a kind and most helpful
friend.
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Enrichment of Vanaspati: With a
VIew to increasing further the nutritive
value of vanaspati, the Government
of India have decided that all vanas-
pati manufactured on or after Ist May
1955 shall contain not less than 700
international units of synthetic vita-
min ‘A’ per 0z. instead of 300 interna-
tional units as at present.

“ Atoms for Peace™ Exhibition :
Dr. K. S. Krishnan, F. R.S., Director,
National Physical Laboratory, declared
open the “Atoms for Peace” Exhibition
in New Delhi on March 10, 1955,
before a large gathering including
Members of Parliament, Scientists and
Government Officials,

Declaring the exhibition open, Dr.
Krishnan said : *“It is very refreshing
that great etforts are being made if not
towards directing all the energies of
atomic scientists to peace-time uses, at
least towards shifting the emphasis in
that direction. There are immense
potentialities for peace-time uses of
the atom". observed Dr. Krishnan. He
continued : ““Even the current applica-
tions are sufficiently impressive, parti-
cularly the use of radio-active isotopes
and of the radiations from them for a
wide variety of purposes, from agricul-
ture to medicine, from the study of

metabolism of elements in the plant
and in the animal to following in detail
some of the processes in industry.”

Synthesis of Citral : A method for
the synthesis of citral, the chief raw
material for synthetic vitamin A", is
reported to have been developed
by Hoffman-La-Roche, Switzerland.
Although detailed information is lac-
king, at the moment, it is known that
synthesis of citral is based on acetylene
chemistry and that an acetylene deriva-
tive provides the starting material.
Citral has so far been obtained from
lemongrass oil. processed in the country
or imported from Guatemala.

Industries  for Madras in Sccond
Five-Year Plan: Addressing recently
a conference of prominent industrialists
and representatives of trade associations
in the State, Mr. M. Bhaktavatsalam.
Minister of Industries, invited their
suggestions in the formulation of
industrial schemes for inclusion in the
Second Five-Year Plan.

He said in planning for industrial
units, whether large, medium or small-
scale, they would propose such of
them as could be economically set up
and operated. with due regard to the
markets and demand for their products,
availability of raw materials, the
quantum of power required, etc.

The conference. first of its kind
convened in the State, discussed the
scope of industrial development of
Madras, both in the private and public
sectors.

The present exploratory exchange of
information would be followed up by
** detailed working out of schemes ™ tor
submission to the Planning Commitiee.

Mr. C. Subramaniam, Finance
Minister, said that the exhaustive
¢ thinking out ™ of schemes for expan-
sion of existing industriecs or for
establishment of new ones, whether
private or public, would be entrusted
to two Committees of industrialists
and Government representatives—one
for large and medium-scale industries
and the other for small-scale and
cottage industries.

Mr. V. Seshasayee, who was one of
the invitees to the conference, referred,
in the course of his observations, to
the question of hand-loom versus
power-loom. He expressed the view
that wherever possible power should
come to the help of man so that
general productivity could be increas-
ed. Fvery hand-loom weaver should be
encouraged to use power.  Unless
productivity was increased, they could
not expect the standard of living of
weavers to rise much.

By-product ammonium sulphate : The
production of by-product ammonium
sulphate from coke-oven gas by the
Wilputte low-differential process is
described in a recent issue of Chemical
Trade Journal. In this process, a part
of the ammonia is recovered as
condensate from the coke-oven gas,
distilled and returned to the main gas
stream which then enters the ammoni-
um sulphate scrubber. Here the gas is
sprayed with a concentrated solution
of ammonium sulphate containing
approximately 5 per cent of sulphuric
acid which effectively removes ammo-
nia from the gas. The solution is
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pumped from the base of the scrubber
to the crystallizing tank and from
there to an evaporator with a vacuum
chamber. The super-saturated solution
is circulated through the crystallizing
tank where ammonium sulphate is
deposited on the previously existing
crystals.  From the bottom of the
tank, the slurry is fed to a centrifuge,
the crystals deposited on the stainless
steel basket being washed, dried and
packed.

Ethyvl Ether and Ethylene Dichloride:
A new continuous process for produc-
tion of ether has been developed at
the Shri Ram Institute for Industrial
Research, New Delhi. In this pro-
cess, a fluidised catalyst bed is used
or vapour phase catalytic dehydration
of alcohol instead of the static bed
employed i countries other than
India. Advantages claimed are : (1) the
elimination of corrosion problems,
(2) better thermal efficiency, and (3) a
better output.

In the same Institute, another pro-
cess for the manufacture of ethylene
dichloride has been developed. In this
process ethyl alcohol is converted to
ethylene which is then chlorinated to
ethylene dichloride. The special
features of the process are : (i) the use
of fluidised bed reactor for generation
of ethylene from alcohol and (i1) an
efficient chlorinator working at 90—
95 deg. F without local heating. The
process will help to extend the use of
chlorine, a surplus product of the
Indian alkali industry to new fields.
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Stafi Association Annual Day Tourna-
ments : (1934) :

A Sports Committee consisting  of
T. D. Krishnaswami, P. B. Srirangan,
R. Govindaraghavan, T. A. Javanthi-
nathan and K. Ganesh was constituted.
They were vested with the responsibility
of conducting the matches. We give
below an account of the various sports
events.

Tennis Singles: (L entries) S. Rama-
swamy had to go all out in the finals
to beat K. R. Ramakrishnan by 2 scts
to 1. The latter revealed his fine
sportsinan-like spirit in this as well as
in the earlier rounds. S. Sambanda-
murthi, a new comer surprisingly
beating A. R. Narayanan, last year’s
junior champion, almost succeeded in
pushing out K. R. Ramakrishnan.

Two top-ranking players of our club
sportingly stood down in the tourna-
ment.

Tennis Doubles . (7 entries) N. Sun-
daresan and K. K. Dharmarajan beat
S. Ramaswami and V. Ananthakrish-
nan in the finals by 2-0 quite casily.

But the semi-finals between the winners
and P. B. Srirangan and R. V. Ramani
was the best match of the tournament

Badminton Fives : (7 entrics) P. B.
Srirangan’s team beat S. Sambanda-
murti’s team in the finals by 2 games
to | rather easily.

Badminton  Doubles - (Senioryy -
(5 entries) K. Ganesh and K. Sampath
played very well to beat S. Sambanda-
murti and C. S. Ramaswami in two
straight games.  Gunesh played a
veteran’s game in all the matches and
Sampath finished well at front.

Badminton  Doubles  (Juniors) - (3
entries).  T. D. Krishnaswami and
D. Sethuraman beat T. A. Javanthi-
nathan and N. Kalvanam in the finals
2—0.

Vollevball Trebles : (10 entries),
K. Sampath’s team beat A.P.S. Mani's
team very easily in 2 straight games in
the finals.  The runners-up, who had
shown brilliant form in the previous
rounds. were rather off-colour in the
finals.
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1. Badminton Fives—Winners (up) and Runners (down),
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Tennis Doubles : K. K. Dharmarajan and N. Sundaresan (Winners).

with S. Ramaswami and V. Ananthakrishnan ( Runners-up).

Y Cricket Tournament—Finalists.

'

R

A ‘ine action picture of T..S. Subba Rao, Table-tennis Champion.
Tennis Singles—S. Rumaswami (Winner) and K. R. Ramakrishnan ( Runner-up ;.



Volleyball ~ Sixes : (11 entries),
N. Venkatachalam’s team beat R. G.
Raghavan’s team in the finals by 2—1
In 2 most exciting match.

Ring Tennis Doubles (Seniors) : (8
entries) S. Muniyappan and N. S.
Paremeswaran defeated P. B. Srirangan
and G. Jayaram in the finals by 2 sets
to nil.

Ring  Tennis  Doubles :  (Juniors)
(6 entries): N. Venkatachalam and
A. Gaffur beat D, Rathnam and T. A.
Javanthinathan in the finals by 2 sets
to 1 easily.

Tuble Tennis Singles: (Seniors)
(10 entries) : T. S, Subba Rao annexed
the singles title this year by beating
V. Vaidyanathaswamy by 3 games to
nil, thus avenging his defeat of last year
at the hands of the latter.

The semi-finals event between Subba
Rao and K. R. Ramakrishnan was a
keenly-contested affair.  Also called
for is a special pat on the back of
M. A. Shanmugham who gave a
thrilling exhibition of relentless attack
against Vaidyanathaswamy.

He rather over-did his attack and
that was probably the reason for his
failure, but the fact still remains that
it was a great match.

Tuble Tennis Singles:  (Juniors)
(15 entries): R. G. Raghavan was
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clearly the best player.
T. D. K. Samti in the finals,.

He beat

Table Tennis Doubles : (10 entries) ;
T. S.Subba Rao won the double crown.
Partnering N. Krishnamurthi he beat
S. Ramakrishnan and R. G. Raghavan
in the finals in 3 straight games.

Caroms  Doubles - (14 entries)
K. Rathinam and G. Jayaraman beat
S. Sambandamurti and N. Gopalan
by 2 games to 1.

Chess (11 entries) 1 A shy, nineteen-
year old youth, K.R.Srinivasan became
the champion of the year by beating
veteran N. Krishniah in the finaly
by 2—0. Earlier, he disposed of T.K_
Sitaraman, another ex-champion.

Auction Bridge : (13 entries). M. A.
Arokiaswami and P. R. Subramanian
beat A. R. Narayanan and K. V.
Subramanian in the finals in a close
game, the last deal being a date with
destiny.

Contract Bridge : (10 entries) The
auction bridge winners completed a
grand double by beating T.M. Krishna
Rao and P. A. Ragupathi lyer in the
finals in another close game.

Literature (10 entries): Fancied
teams went hay-wire and two unseeded
teams fought out the finals. S. Sam-
bandamurthi and partners beat T. K.
Sitaraman and partners comfortably.

Cricket: (4 entries): All the three
matches provided plenty of thrills.
T.D. K.Sami led his team to victory
in a great final.

The first match between R. G.
Raghavan's team and K. Sampath’s
team was a low-scoring one which the
former won amid great excitement
by the slim margin of 3 runs.

Batting first, the winners first
collected only 72 runs. P. R. Venkates-
waran and P. R. Subba Rao putting
on 37 valuable runs for the first wicket.
Sampath returned an excellent analysis
of 4 for 17 with his slow bowling.

When their turn came. Sampath’s
team. a strong batting side on paper.
collapsed inexplicably for 69 runs.
although it must be admitted R. G.
Raghavan  and G. Raju  bowled
steadily and accurately.  Skipper Sam-
path fought a lone battle and as it
turned out, in vain, for 20.

In contrast. the second match bet-
ween the teams ot T. D. K. Sami and
N. Kalyanam was a high-scoring match,
the former winning by 86 runs,

Batting first, T. D. K. "s boys amas-
sed a huge total ot 200 for 9, declared.
T. Antony, one of our most promising
players, played a great innmgs to
become top scorer with 54, His
opening stand with P. R. Venkates-
waran produced 37 runs and after
T. D. K. Sami was run out for I, he
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put on another 50 runs for the 3rd
wicket with C. Kandasamy who contri-
buted 37 runs with some fine wristy
shots to leg. More things were to
come. Fourteen-year old T. K. Rama-
doss coming in next played a very sweet
innings for 36 n. 0. Bowlers were not
let at that. T. A. Javanthinathan.
former Srirangam High  School
Cricketer (and since retired !) coming as
No. 8 had his go at the bowling and
by Jove, it was some go! He drove
spectators crazy with excitement, with
his high, wide and handsome shots on
the on-side, and when he returned to
the pavilion after a breezy knock of
26, he received a great ovation,

Kalyanam’s team faced a big total.
Much depended on the skipper himself.
C. Kandasamy opened the bowling with
alot of fire and venom in it, After scor-
ing 9 runs Kalyanam was unfortunate
to play on to his stumps off a delivery
from Kandasamy. T. G. Rangan who
opened played dourly to score 27
before he was teased by T.D. K.
Sami’s leg-spinners and ultimately got
stumped. R. V. Ramani boldly hit out
and was the top scorer with 35.
P. B. Srirangan who could have played
a fighting innings was out early to a
remarkable catch at second slip by
S. Ramamurthi (A.E.) and the whole
side was out for 15,

The finals was a most interesting
match.



R. GG. Raghavan’s team batting first
piled up a big score of 168 runs. The
fair and stockily-built wicket-keeper of
our team, P. R. Venkateswaran, who
opened the innings, had the distine-
tion of carrying the bat through
the innings for his 87 runs. Aided
by a few lucky breaks, and troubled
to the end by T. D. K. Sami’s
leg-spinners, his was indeed a most
laudable effort. R.G. Raghavan played
a real captain’s innings for 24 while
Rangan (Jr.) scored 17 playing the
slow bowlers with delightful foot-work.
T. D. K Sami was always dangerous
and he captured 6 wickets for 68 runs
while veteran R. Natarajan (J.E.) also
bowled well at the other end.

The total looked good and safe, but
Raghavan’s team had a few guesses
coming! T. D. K. Sami opened
the innings with T. Antony. The
pair soon settled down and began
to set such a fast pace that it
looked as if they wanted to knock the
required runs themselves! Antony’s
first 16 runs came in boundaries, Raju
conceding 17 runs in his third over.
Both he and T. D. K. Sami were play-
ing with a careless abandon and it came
as a surprise when T. Antony was
brilliantly run out by a smart throw
from Rangan (Jr.) with the total
at 62. Kandasamy came and went
for 1. In came Srirangan and things
began to happen with the batsman
ranning singles and twos with excellent
understanding. They were complete
masters of the situation, and carried
the total to 169 and their side to a
grand victory by 9 wickets. Srirangan
who hit 12 fours in a workman-like
innings of 75 n.o., was in aggressive
mood while T. D. K. Sami at the other

end carried his bat for a well-played
and confident 51. The unbroken stand
for the third wicket had yielded 105
runs. Well done, T. D. K. Sami
and Company !

Detuail of Scores :

R. G. Raghavan's team 72 (P. R.
Subba Rao 25, P. R. Venkateswaran
16, Rangan (Jr). 11 n.o. N. Narayana
Rao 4 for 25, K. Sampath 4 for 17)
beat K. Sampath’s team 69. (K. Sam-
path 20, N. Narayana Rao 14, P. B.
Srirangan 14, Raju 5 for 19 R. G.
Raghavan 6 for 38).

T. D. K. Sami's team 20l for 9
Declared (T. Antony 54, C. Kanda-
samy 37, T. K. Ramdoss 36, n. o.
T.A.J. Nath 26, V. Srinivasan 2 for
39, P. B. Srirangan 2 for 8) beat
N. Kalyanam’s 115 (R.V. Ramani 35,
T.G. Rangan 27, T D.K. Sami 5 for
36, K. Ganesh 14, C. Kandasamy 3
for 20). R. G. Raghavan's team 168
(P. R. Venkateswaran 87 n.o. R. G.
Raghavan 24, Rangan (Jr.) 17, T D.
K. Sami 6 for 68, Ramdoss 2 for 13)
lost to T. D. K. Sami’s 169 for 2
(P. B. Srirangan 75 no. T.D. K.
Sami 39, n.o, T. Antony 33, R. G.
Raghavan | for 65).

Field Events :

Once again L. Venkatadoss put up a
fine performance to annex the special
prize for the best athlete of the year.

C. S. Srinivasan, who had entered
for 9 events and failed to get a prize,
succeeded finally in getting the consol-
ation prize for the year.

The complete list of prize-winners is
given separately.
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THE METTUR CHEMICALS STAFF ASSOCIATION.
List of Prize-Winners—Annual Tournaments, 1954.

TINNIS SINGLES -

TenNis Doustrs :

BADMINTON DouUBLES :
(Sentors)

BADMINTON DoUBLES :
(Juniors)

BapMinTON Fives:

Voutry Barr TresLrS:

Vor ey BArl Sixes

[ Winner :

{ Runner—up :

, Winners :

'\ Runners-up:

Hinners :

Runners-up :

Winners -

(

Winners -

|
ﬁ
<
\

(

Winners :

L

~

l Winners .

|

<l
j Riumners-up :
!

Runners-up ;

Runners up :

S. Ramaswamy
K. R. Ramakrishnan

N. Sundaresan and
K. K. Dharmarajan

S. Ramaswamy and
V. Ananthakrishnan

K. Sampath and
K. Ganesh

S. Sambandamurthy and
C. S. Ramaswamy

T. D. Krishnaswamy and
D. Sethuraman

P. B. Srirangan

P. R. Subramanian

S. Panchapakesa Iyer
S. K. Chakrapani and
K. S. 8. Mani

S. Sambandamurthy
S. Ramaswamy

A. Krishnamurthy
N. Venkitachalam and
S. Rajan

K. Sampath

D. Sethuraman and
S. Arokiyaswamy

A. P. S. Mani

S. Rajagopal and

L. Venkatadoss

. Venkitachalam
Ramakrishnan

. B. Deenadayalu

. Krishnamurthy

. K. Sitaraman and
. R. Srinivasan

AEPpRINZ

R. Govindaraghavan
S. Rajagopal

V. Subramanian
P.S. Natarajan

V. R. Krishnan and
K. Subramanian



RING TENNIS DOUBLES :
(Seniors)

RING TENNIS DOUBLES :
(Juniors)

TABLE TENNIS DOUBLES :

TABLE TENNIS SINGLES :

TABLE TENNIS SINGLES :
(Juniors)
CHESS :

AUCTION BRIDGE *

CONTRACT BRIDGE :

LITERATURE :

CAROMS DoUBLES :

CRICKET :
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Winners :

Runners-up :

Winners :

Winners :

Runners-up :

{' Winner :

Runner-up :

Winner :

Winner :
Runner-up :

Winners :

Runners-up :

Runners-up :

{
|
|
|

, Winners :

' Runners-up :

L

Winners :

Runners-up .

Winners :

S. Muniappan and
N. S. Parameswaran

P. B. Srirangan and
G. Jayaraman

N. Venkitachalam and
A. Gaffuran

T. S. Subba Rao and
A. Krishnamurthy

S. Ramakrishnan and
R. Govindaraghavan
T. S. Subba Rao

V. Vaidyanathaswamy

R. Govindaraghavan

K. R. Srinivasan

N. Krishniah

P. R. Subramanian and
M. A. Arokiyaswamy

A. R. Narayanan and
K. V. Subramanian

P. R. Subramanian and
M. A. Arokiyaswamy

T. M. Krishna Rao and
P. A. Raghupathy Iyer
N. Venkitachalam

S. Sambandamurthy and
R. Natarajan (J. E.)

M. Padmanaban
T. K. Sitaraman and
C. S. Ramaswamy

K. Rethinam and
G. Jayaraman

S. Sambandamurthy and
N. Gopalan

T. D. Krishnaswamy (Captain)
T. Antony

S. Ramamurthy (A. E. Elec)
R. Natarajan (J. E.)

K. V. Subramaniam

M. Padmanaban

K. Suri

P. R. Venkateswaran

CRICKET :

HiGH Jump:

LONG JUMP :

Hop, STEP AND JUMP :
SHOT PuT:

POLE VAULT:

Stow CYCLE:

CRICKET BALL THROW :

50 YARDS DASH :

PoTtaTo GATHERING :

MusICAL CHAIRS :

TaBLE TENNIS SINGLES :

RING TENNIS DOUBLES :

Best Butsmuan :
Best Bowler :

C. Kandaswamy

T. K. Ramadoss

T. A, Javanthinathan

S. Ramamurthy (Office Boy)
N. Kalyanam

N. Narayana Rao

FIELD EVENTS

I Prize
Il Prize
[ Prize
I Prize
I Prize
Il Prize
I Prize
Il Prize
1 Prize
I Prize
1 Prize
Il Prize
1 Prize
1l Prize

V. Subramanian 4 83’
R. Krishnaswamy

L. Venkatadoss 17 3
R. Krishnaswamy

L. Venkatadoss 37 O
T. Antony

T. A. Javanthinathan 35 7’
O. P. Nagarajan

P. Chockalingam 8 1
L. Venkatadoss

R. Dorairaj

Arumugam

O. P. Nagarajan 24 4

L. Venkatadoss

FOR CHILDREN

I Prize
1T Prize
[ Prize
II Prize-
I Prize
II Prize

V. Kandaswamy (V Std.)
Madesan (11 Std.)

Mary (V Std.)

Lakshmi (111 Std.)

Kalyani (II Std. B.)
Chandra (II Std. A)

FOR PICKERS

Winner :
Runner-up -
Winners :

Runners-up

Raman

Ethiraj
Palanisamy and
Thangavelu
Jayaraman and
Arumugham.
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A pat for Sam: Back in 1940-42, the
Madras Loyola College hostel ran a
magazine called Loho News, of which
C. S. Srinivasan of METKEM was
editor and founder. At least one page
of the News was devoted to chronicling
the activities of SAmMco, a club found-
ed by K. Sampath, now a chemist
with us, and as fine a chemist as you
can ever hope to meet in a long
summer’s day.

Some dailies and periodicals, a round
of one card game or another — those
about constituted SAMCO's activities.
But if reports in Loho were any indi-
cation, all the earth-shaking cvents
were confined to, and concentrated 1n,
this little club.  And don't forget that
we were in the midst of World War 1l
in the 1940’s. but the war took a back-
seat, if at all, in Lohio News. Front
page was SAMCO.

Recently, Sampath madc a terrific
hit in our Staff Day drama, and
although it was his maiden début, he
wrung for RAGHAVAN, the character he
played, a bucketful of affection and

sympathy. Spare, tall and athletic
and going about in slow, measured
steps, (as through he was doing the
Lambeth walk or something) Sampath

is one of our most popular persona-
lities.

A good cricketeer, (he can keep
wickets like no wicket-keeper's busi-
ness and bowl (antalising, slow-spin-
ners) an A. l. front in badminton
and a smasher in volley-ball, Sampath
is an all-round sportsman.

Figures and Fingertips : Whatever con-
nection there 1s between figures and
fingertips manifests itself in a marked
manner in our Assistant Time-Keeper
K. Venkataraman. Affectionately de-
signated “ Chitragupta ™ on account
of the precise particulars he can rattle
off his memory about any employee,
Venkataraman is a real asset to our

K. Samputh,

e e

K. Venkataraman.

Time Oflice. He knows also when,
and what papers or returns have to go.
and to which departments, and would
sce to it that those papers left our
Time Oflice well ahead of time.

Venkataraman's  retentive memory
always works out to one’s discom-
{iture ! Onc hands over one’s leave
application at the Time Othce, and
before one has had time to leave 1ty
precinets.  Venkataraman - blithely
announces from memory one’s leave
(in-)eligibility. and, alas, he is right—
records  support him—and  one has
well and  truly had it!

Venkataraman joined  us in 1942,
You scldom find him without papers,
registers or ledgers, and on the ofr-
chance of your meeting  hime s
his papers. registers and fedgers, hie
will give you d heatiric, benevolent

amnile and start chewing pa. It your
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luck and his stock together hold out,
the chances are not entirely slim  that
you might not be invited to partake in
the “chew !

Men behind the scencs: A welcome
development this year was the staging
of a drama under the auspices of the
Workers® Union.  ** Oscar’™ for it
goes to the office-bearers  of the
Muthamizh Kalamanram, and  chiefly
to A. P. Krishnan, T. P. Loganathan
and A. Sambasivam.

A. P. Krishnan is an operator in
our Power House. Highly skilled in
handling machines, tools and mate-
rials, Krishnan underwent a course of
training in mechanics with the P.S.G.
Institute, Coimbatore, in 1940. The
subsequent training he received in
various fields such as gas and electric
arc  welding,  refrigeration,  heavy
armament mechanics, ete, during  his
war service are now standing him in
eood stead. After taking his dis-
charge from the army in 1947, he
was for one year with the South

AP Keishoan and T, P Loganathan,
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Madras Agencies. Limited, Tiruchi, actor. Hc joined a dramatic society

and obtained a civil welder’s licence. in Madura in 1946 and soon rose to

Early in 1949, he joined the Vanas- stardom. In 1949, he himself orga-

patt factory at Tiruchi. (then owned nised another dramatic society in ev we&e
by us) and was transferred to Mettur Tanjore, but it wilted and died,

in December 1950. For the most part, because of general public apathy to

his service has been in the electrical stage plays. Kissing a reluctant good-

section. bye to an acting career, he joined the w l

South Madras Electric Supply Cor- e come

Very good at volleyball, Krishnan
plays quite a brainy game. His
histrionic  talents and organizing
ability, latent all along, became patent
recently. Krishnan is the worthy
President of Kalamanram.

poration, Limited, Tiruchi, in 1949,
He came to MCIC in December 1950.
This year as A.P. Krishnan and A.
Sambasivam were talent-scouting for L
the play to be put on boards by the honour of a visit in recent months
Union, they struck Loganathan; he : 3 . were - Mr. L. R. Ta‘mbc, PR‘O,.Vanas-
gave them the story, wrote the f 2 @?;zig‘j;‘}% : pauv Manufacturers Assocnau?n of
diologues, and even the musical score. ' ' India: Prof. B. M. Das, Dlréctor,
Central Leather Research Institute,
Madras; Dr. G. L. Higson, Former
Chairman of the Billingham Division
of I.C.1. Ltd., now with L.C.I. (India)
Ltd., Calcutta, Mrs. Higson, and Mr.
C.E.J. Crawford of IC1. (India) Ltd.,
Calcutta.

Among the visitors who paid us the

The fine job of work that he put
through for the drama elicited a
chorus of praise from one and all at
Mettur, and the President of the Union
awarded him a much deserved special
prize, kindly donated by S. Rajan of
our Workshop.
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Author of several dramatic stories,
A. Sambasivan directed the play got
up by the Union. Sambasivan is an
electrician by profession. He had
his training in the electrical and

g+ i S

A. Sambasivam,

7. P. Loganathan is a worker in the mechanical sections and the carpentry

Lintenance group and has been with shop of the St. Josephs’ Industrial (1) Prof. B. M. D.as a"d‘
n‘fd: ~ Decembcr 1950. 1in his High School,  Tiruchi. Before joining S. Ramaswm.m, President, .
. me he was as good a student as MCIC in 1949, he was serving with Society of Technologists.
Schodt but cven better as an firms of electrical wirtng contractors, (2) Dr.G. 1. Higson, Mrs. Higson,

. g,
students & Myr. C. E. J. Crawford and others.

(3} Mr. L. R. Tambe and
R. Nuatarajan,
Secretary, M.C.I.C, Lid.
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The interests of the public whom it is our privilege
to serve are our best interests. '

As in the past, so in the future too, consumer interest
will continue to be our operating philosophy.

THE SOUTH MADRAS ELECTRIC SUPPLY CORPN. LTD.,

POWER HOUSE, TIRUCHIRAPALLI.

" Managing Agents & Engineers |
SESHASAYEE BROTHERS LTD., TIRUCHIRAPALLIL.
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Keep the ball rolling!

That’s the secret of long bearing life!

Just one speck of rust on one ball, and
this precision-finished bearing would be
suined. The rust makes a ‘pit’ in the
surface of the ball; and as the ball re-
volves, it will slide at that point, Wear
will increase ranidly.

The right grease will keep the ball
rolling. 1t will coat the mirror-like surface
of each ball with a tough film, to protect
it against rust. The right grease will not
form deposits —so it will stand up to
continuous use,

We offer the right lubricant for every
job in industry. If you think your lubri-
cation might be improved, we shall be
glad to advise you. And our advice is
worth while, because we shave been lead-
ing the oil industry for the lest 89 years.

Sy bt

Here are the four grear advany,

ol correct lubrication with Standard.
Vacuum Industrial Lubricanes, You
will see how much they could mean
in YOUR industry!

& Reduced power consumption

* More continuous productien
AE Decreased maintenance

* Lawer Wbrication costa

STANDARD-VACUUM OIL COMPANY
Gargeyle y

maueirial Lubrcanty

" (Tie Lisdility of the Membes of the Lompony 1 Limited)

You have any chemical or chemical
engineering problems do let us know.
We may be in a posiiion to solve
them, for we have behind us, a
wealth of experience as consultants
on plant layout, equipment design

and product formulation.

SINGMASTER &BREYER

METALLURGISTS AND CHEMICAL ENGINEERS,
GRAYBAR BUILDING

420, LEXINGTON AVENUE—NEW YORK 17 N.Y.




— HIGHEST Quar/iry

e

( )
CAUSTIC soDA

LIQUID CHLORINE

BLEACHING POWDER

HYDROCHLORIC ACID

FERRIC CHLORIDE

A Product of : N
THE METTUR CHEMICAL & INDUSTRIAL CORPN. LTD.
METTUR DAM R.S. Y SALE.” DT.
Managing Agents . SESHASAYEE BROTHERS LTD.

‘£ —Printed by T. Sivaprakasam Pillai at The Trichinopoly United Printers Ltd | Tiruchirapalls
MET}\E'A d and published by R. Parthasarathy, M. 4., for the South Madras Agencies Ltd. Tiruchs
Edited on behalf of The Mettur Chemical & Industrial Corporation, 1.td



	178811_Page_01
	178811_Page_02
	178811_Page_03
	178811_Page_04
	178811_Page_05
	178811_Page_06
	178811_Page_07
	178811_Page_08
	178811_Page_09
	178811_Page_10
	178811_Page_11
	178811_Page_12
	178811_Page_13
	178811_Page_14
	178811_Page_15
	178811_Page_16
	178811_Page_17
	178811_Page_18
	178811_Page_19
	178811_Page_20
	178811_Page_21
	178811_Page_22
	178811_Page_23
	178811_Page_24
	178811_Page_25

