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EDITORIAL.
INDUSTRIAL PROGRESS IN 1949,

HE year 1949 was a memorable year in the annals of India, on
account of great strides made in the advancement of the country
in spheres political as well as economical.

In the economic sphere, this period marks a definite transition From
haphazard. endeavours to carefully planned progress. Although the ‘general
conditions in the matter of food production‘and the manufacture of commodities
essential to life have not advanced to the extent required for all our normal needs,
yet the efforts made have bzen both intensive and extensive, Itis to be hoped
that as a result, India would become self-sufficient, say, in two years' time.

The available statistics of Industrial progress during 1949 indicate that
the production in steel, aluminium, coal, cemsnt, paper, caustic soda,
electrical motors, lamps and appliances etc. has definitely gone up. Three fresh
cement factories have been started and this has helped production of cement,
which is very much needed for houses, bridges and irrigation works. There is
an increase of ten lakhs of tons in the production of coal, These are some of
the indispensably basic materials without which production in other lines cannot
be stimulated.

Articles of daily requirements such as cigarettes, matches, foot-wear
etc. do not indicate an increase.  Yet their pruduction has not fallen short of
previous figures. .
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One of the most prominent industries which shows a decline is the

cotton industry. Unprecedented rise in the price of raw cotton and failure to.

dispose 'of the existing stock are some of the reasons for this depression. - On

the whole it is clear that while the sum total of industrial production is above

the level of the previous year, the actual figures do not give much scope for a
too optimistic outlook. '

But inspite of everything, our industrial activities have been makirg
steady headway in the face of handicaps such as want of machinery, spare parts
and raw materials, labour unrest, and subversive activities of interested parties.

The overall importance of increasing production in all branches of our
economic life was repaatedly stressad by our lsadsrs.  Rajen Babu's famous
dictum. “Produce or perish’”’ was a happy hit. Increasing production is perhaps
the one way to counteract the evils consequent on the monetary inflation of
the past years which, contrary to expectatiors, has not caused the raising of
the standard of living but only effected a lowering of it. The only way to
check the evils due to this is by analllound increase in the output of
marketable commodities.

According to some prominent economists, high cost of labour is a
sarious handicap to Indian Industry. An average Indian labourer, is more_expensive
to employ than an Erglish or Amzrican labourer, not because he is to be paid
more money, but bacausz his productive capacity is far less. As a concrete
fact this argument' is trus enough, but inspite of his higher earnings in relation
to output, an Indian worker enjoys a far lower stardard of living than his comrade
overseas. With the price level soaring up or even remaining as it is, increased
wages bznefit only the middleman or the profiteer. The only effective
remedy for this malady, is production and still more production, so as to bring
down commodity prices.

The qusstion of capital is another important factor in the production
drive of the country. Capital in India is always shy. The steady progress of
Indian industry in its more satisfactory phases was riot due to capital pressing
for investment. When new avenues of expansion invitingly open up, capital
will automatically get activated. That has been the history of capital in India
and we hope that it would be the case in future also. The ‘Eastern Economist’
rightly points out: ‘‘Public policy cannot effect a psychological transformation
and bring about a more vigorous display of the virtues of free enterprise.”

All are agreed that there are unlimited economic potentialities .in our
country. The cnly thing wantirg is a determined and sustained effort on the part
of the community in general, coupled with ccrrectly and scientifically formulated
plans of operstion. We do hope and believe that all the different forces of
society, all the diverse factors of - production will join -together and make a
strong co-operative bid to make the record of 1950 a truly outstanding one. -
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Dr.

(Continued from Vol.

ill. COAL AND OTHER

SOLID FUELS.

S the World deposits of coals
with good coking properties
arelimitedand as the steadily
increasing steel production requires
increasing quantities of coke, the
use of coke for the production of
synthesis gas has to be regarded as
mis-use of valuable goods. On the
other hand many countries have

-deposits of coals which are not fit

for making coks and other solid
fuels, e.g., anthracite, non.baking
coals and lignites, As a further
fossil fuel peat may be mentioned,
and as a recent fuel, wood.

The gasification of non-baking
coals and of lignite was studied in
Germany, where not only Ammonia
synthesis, but also the High Pressure
Hydrogenation of coals and the
production of Hydrocarbons by the
Fischer-Tropsch process required
huge amounts of gas. Some of
these processes allow to gasify not
only non-baking coals, lignite and
low-temperature coke, but also peat.
But the wuse of the latter fuel
was not economical in Germany,
But assuming low cost for peat, the
use of this material might be econo-
mical especially if no other fuels are
available,

The process developed by Viag
differs only little from the well-
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known rotaing-grate generators for
the production of water-gas from
coke. A low-temperature car-
bonization zone is added where the
coal is degasified by a partial stream
of the hot water-gas. In the lower
portion the low-temperature coke
got in the first zone is gasified as
usual by steam. That part of the
water-gas which is saturated with
the products of low-temperature car-
bonization is super-heated and in-
troduced together with the steam
into the fire-bed of the generator by
means of a steam ejector whereby
the hydrocarbons are cracked so
that finally a gas similar to water-
gas containing from 1 to 2% by vol.
of CH, is formed which is sunitable
as synthesis gas. Addition of Nitro-
gen is' done in the same way as
mentioned above for water-gas from
coke, ' Several Ammonia plants in
Italy and Japan are using this pro-
cess. Dried lignite as well as non-
baking coals and Anthracite are
suitable. The efficiency of the gasi-
fication (Cals. in the gas/Cals. in the
coal x 100) is about 50% for lignite
and atout 60 per cent for non-
baking coals and above 75% for
anthracite. Enough steam for the
process itself and some excess for
other purposes is produced in the
waste heat boiler, Generators of
about 3.6 M (12 ft.) produce about

6000 M®/ hour of raw gas which is
enough for the production of 40

Metric tons of ammonia per day.
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The Pintsch-Hillebrand gene-
rator also makes use of the special
low-temperature carbenization zone,
But whereas the Viag generator
produces the heat necessary for the
gasification of carbon according to
the reaction, :

ek H.0 =

by alternate blowing with air and
storing the heat in the fuel bed, the
heat is added at the Pintsch-Helle-
brand generator by circulating
gases super-heated to abeut 1300°C
(about 2300°F). The heating is
done in regeneratcrs, Part of the
hot water-gas is used for degasify-
ing the coal in the low-temperature
carbonization zone, whereas the re-
mainder is drawn off separately.
Part of it is used as circulating gas
and the balance is used for synthe-
sis.  This process has been used
only for brown coal briquets with
about 15% of water, but its applica-
bility for peat was proved by trial
runs extended over a long period.
The gas contains from 1 to 1.5% by
vol, of CH,. The efficiency of the
gasification is about 50 per cent.
The units built upto now produce
about 5000 M?%/hour of water-gas.
11 such units ‘produce the raw gas
- for one of the German High Pres-
sure Hodrogenation. Plants which
‘was partly converted into a' metha-
nol and ammonia synthesis plant
after the War.

CQ- + H,

The Kopper's Process is similar
to the one mentioned Jast in as
much.as it is working with super-
heated circulating gas, but the units
are much bigger, producing “as much
as 30,000 M*/hour of water-gas from
brown coal briquets.
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The Didier Process uses cham-
bers heated from outside similar
to coke-oven chambers. The effi-
ciency of gasification is about 70 per
cent, .This process is used by one
ammonia syuthesis plant in Hungary.
Later it was used on a much larger
scale for the production of synthesis
gas for Fischer-Tropsch plants in
Germany.

The Winckler process uses
either dry brown coal or low-tem-
perature coke having a size of
particles from 1 to 6 mm." The
heat of gasification is delivered by
direct addition of oxygen., The
gasification is in a fluid medium as
the coal is suspended in the mixture
of super-heated steam and oxygen.
The efficiency of gasification is about
75 per cent, but the oxygen con-
sumption is high, The gas contains
0.7 to 1.5 per cent by vol. of CH,.

The Lurgs process uses a mix-
ture of Oxygen and steam and works

- under a pressure of 20 atmcspheres

(about 280 lbs. per sq. in, gauge
pressure). It uses fuels from 1 to 10
mm, size of particles. Fuels con-
taining as much as 30 per cent of
ash which can hardly be handled
by any other process can be used.
The effitiency of the gasification is
about 70 per cent and additionally
almost the theoretical amount of tar
and gasoline are recovered from the
The oxygen consumption is
considerably lower than for the
Winckler process. But whereas the
processes mentioned above give raw
gas with a low percentage of me-
thane, the Lurgi generator gives a
gas with high methane content.

‘Whereas the gas from the other pro-

cesses may be treated like water-gas
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from coke, the gas from Lurgi gene-
rators requires conversion and low-
temperature fractionation,

How wood can be used in com-
bination with steam iron process is
demonstrated by our own plant,

IV. HYDROCARBONS.

Hydrocarbons can be subjected
to thermal decompositicn;

CH, = C -+ 2H,
This process was adopted in the
early thirties for an American am-
monia synthesis plant using natural
gas. From the equation given above,
it follows that one volume of CH,
gives 2 volumes of hydrogen.

The cracking of hydrocarbons
with steam at high temperatures
according to the equation,

CH, + H,O=CO + 3H,
was more widely used than the ther-
mal decomposition. One vclume of
CH, gives 4 volumes of a mixture of
CO and H, which is treated like
water-gas. As this reaction is
strongly endothermic, the question
of the delivery of heat for the reac-
tion is very important,

The process developed by the
French Firm, Soc. Kuhlmann, uses
chambers filled with checker bricks
and working at about 1300°C (about
2350°F) without catalysts. This
process was used in Germany and
other countries for cracking coke-

oven gas before low-temperature
fractionation,

Another process developed by
I. G. uses external heating in reac-
tion tubes made of high-alloyed
steel and catalysts consisting mainly
of nickel and works at moderate
temperatures of about 800°C (about
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gas,

- 1506°F.) This process was widely

used in connection with the high
pressure hydrcgenation to crack
the tail gases rich in methane. It
was used for ammonia synthesis in

a small plant in Rumania, and fur-
ther for some of the ordinance plants

erected in the United States during
World War II where huge amounts

of natural gas are available at low
costs,

The last development is crack-
ing of methane with oxygen accord-
ing to the equation

CH4 + Oz o CO + ZHZ
This process was developed by I, G.
and used by the Austrian Nitrogen
Works in Linz, to make a mixture
similar to water gas from coke-oven

This mixture was then treated
like water-gas.

v. HYDROGEN FROM
ELECTROLYSIS.

By electrolysis of water, pure
hydrogen contaminated only by
traces of oxygen is got, which, after
mixing with nitrogen (either by burn-
ing hydrogen with air or preferably
from air reduction) gives a very
pure synthesis gas. As the power
consumption for electrolysis is about
5.5 KWH per M® of hydrogen or
about 11.5 KWH per Kg of ammonia,
this method is economical only if a
large quantity of electric power at
low cost is available. ‘Such plants

were erected in Italy, Norway,
Japan etc,

By-product hydrogen from the
electrolysis of sodium chloride may
be used instead of the above. One
such plant is working in the United
States.
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BRITISH CHEMICAL INDUSTRY.

f I \HE British Chemical Indus-

try comprises many establish-
ments, ranging from large factories to
small laboratories, in which sub-
industries. are closely inter-related by
chemical processes and inter-change
of raw materials, The industry is
characterized by its great variety of
products, diversity of techniques,
specialization and dispersion of
underiakings.

Because certain industries based
upon chemical processes, i.e., iron
and steel, metallurgical trades, soap
and petroleum, have grown so large
as to exist in their own right, con-
sideration of the chemical industry
in Britain may be reasonably con-
fined to those undertakings which
produce primary and intermediate
chemicals, the bulk of which are
consumed by many branches of in-
dustry as a whole and do not reach
the final cosumer as end-preducts,
The chemical industry occupies a
key position in the industrial struc-
ture and ranks as the fifth largest
exporter,

Long term programme.

In the post-war reconstruction
drive the fitst charge on the che-
mical industry has been the require-
ments of the home market. Never-
theless, chemical exports have risen
from £22% million in 1938 to an
annual rate of £80 million in the
first half of 1948, In terms of
volume, this is an increase of 52 per
cent. According to the long term
programme submitted to OEEC, it
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is hoped that by the end of 1952
exports will be 90 per cent above
the 1938 level.

Chemical products have a high
conversion factor, ie,, their selling
value is much greater than the cost
of raw materials; consequently, ex-
pansion of chemical production is
very profitable, Furthermore, since
plastic materials, inolasses, alcohols,
solvents and a wide range of oil
derivatives imported from North
America are costing at present be-
tween $60 and $70 million per an-
num, it is particularly important
that production of chemical raw
materials should be increased, The
Fout-Year-Plan submiited to OEEC
in fact provides for such an increase,
particularly of alkalis and dyestuffs,
organic chemicals and plastic
materials,

* Alkalis.

Soda ash, the most widely used
basic alkali, is now unrationed for
the bome trade, but an increase of
40% over 1947 production capa-
city is mow in hand, so that export
commriments are likely to be met in
full, Caustic soda is still scarce.
Although an increase of some 80 per
cent over 1947 output is in train,
some years will elapse before the
new plant is operating to full capa-
city. These extensions in produc-
tion will enable the sterling area to
increase export of soda ash and
caustic soda to South America and
the Far East, two very import-
ant markets.
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Production of nitrogenous ferti-

lisers will be sufficient to some ex-
pansion in home -trade, and for the
maintenance of long established ex-
port trade to British Common-
wealth countries and the Far East.

An increase in the output of
superphosphates is also being plan-
ned. About half the plants for the
intended 100 per cent increase in
capacity for phosphoric acid and its
derivatives should be in operation
by the end of 1949. At the same
time the bulk of salt expansion
should be completed.

Dyestuffs:

Domestic output accounts for 95
per cent of dyestuffs consamed in
Britain; nevertheless, there is a de-
ficiency in the supply of the newer
andfasterdyestuffs, hence the plan for
increased capacity through the new
plant which is being installed at a
cost of about £10 million to £121
million, By 1952 dyestuffs output
should be about 30 per cent greater
than in 1947, The dyestuffs import
programme for 1949-50 budgets for
fewer imports and by June, 1950, at
least half the expansion schemes of
the Four-Year-Flan will have been
completed. Production at the end
of 1949 will be 45,000 tons compar-
ed with 38,000 tons in 1947.

While the United Kingdom is at
present self-sufficient in coal tar de-
rivatives and to a lesser extent in
~ industrial alcohol, there is a short-
fall in output from cracking gas olil,
but this should be remedied by out-
put from the new plants in the
course of erection or development
at Billingham, Stanlow, Carrington,
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Grangemcuth,  Thointon-le-Mcors
and Shellhaven, During the next two
yeats now plants fcr organic che-
micals will be coming into operation;
products will include urea, vinyl
chloride and chemicals from oil, .

Expanded production of plastic
malterials should make imports un-
necessary by 1952, when output of
plastics should be mcre than three
times that of 1938,

Altogether it is estimated that
capital investment in chemicals will
have reached £2C0 million at the
close of the Four-Year-pregramme.

BACKGROUND TO THE INDUSTRY.

The supers:ructure of the modeip
chemical industry has been built on
the producticn of sulphuric acid.
soda ash, caustic soda and salt.
Large scale manufacture of sul-
puric acid was first carried out in
England about 200 years ago. De-
mand for sulphuric acid, which has
Leen describec as the “pig-iron” of
chemicals, arcse mainly from the
rapidly expanding textile and soap
industries, Wiith improvements in
methods of preduction and the
eventua! substitution of the contact
for the chamber process, output has
steadily expanded. Today, sulphu-
ric acid is still one of the principal
primaries used through a wide range
of industry  including fertilisers,
metal-pickling, dyestuffe, synthetic
fibres, ceramics and explosives,

The Nineteenth Century.

After the repeal of the Salt Tax
in 1828, the Leblanc process of
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mauufacturing soda ash from sul-

phuric acid and salt was introduced
on alarge scaleto the salt field of Che-
shire and other brine-bearing areas.
The value of limestone in chemical
manufactures gave rise to develop-
ments near the abundant supplies in
the North-east. The Tyne-side-
Teesmouth area, where Billingham is
the centre, now has the second
largest chemical works in the world,

‘Demand for alkali comes princi-
pally from the following industries:
glass, textiles, soap, dyestuffs, metals,
paper, explosives and, of course, the
chemical industry itself. Since al-
kali was required, like sulphuric acid,
in large quantities and had to be
‘cheap, transportcosts had tobe aslow

aspossible;hence the industry became
concentrated mainly in Chesh're and
Durham, where raw materials were
available near the principal indus-
tries needing them,

With the expansion of chemi-
cal establishments and the advance-
ment of applied chemistry, the range
of chemical manufacture widened.
While the indigenous raw materials:
coal, salt, limestone, air and water,
furnished basic substances—as many

as 12,000 products can be obtained
Trom them alone—imports of molass-
‘es, oils, fats, waxes, nitrates, and
sulphur came to be required in
‘quantities and at prices comparable
‘with those of acids and alkalis,
Hence the industry grew near the
ports, e.g,, Liverpool, Fleetwood,
Middlesborough, Tynemouth, Tees-
mouth, In areas such as Tyneside
there was the additional attraction
of waste gases and cheap fuel.
William Perkin and Coal Tar:

The discovery in 1856 by a
British scientist, William Perkin,
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of the first synthetic dyestuff from
ccaltar opened a new phase in appli-
ed chemistry and as a result new

industries were created. The drug
secticn of the indusiry, too, was
profoundly affected for, besides

yielding dyes, coal-tar was found to
be the scurce of powerful pharma-
ceutical chemicals which weie su-
perior in many cases to the tradi-
tional drugs that had been prepared
for centuries by druggists. The limit
to what coal will yield in this and
other directious is by no means yet
in sight,

Lagging behind the Continent.

-

For some years the manu-
facture of synthetic dyestuffs {lou-
rished in Britain, but for technical
and economic reasons chemists were
unable to consolidate their initial
advantage. Patent laws were unfa-
vourable to British inventors; a heavy
excise duty on industrial alcohol
forced up prices to a prohibitive level

" for textile and other dye users; fur-

thermore, chemical engineers were
scarce and could not keep pace with
research chemists; the industry lack-
ed drive and cohesion and its sell-
ing arrangements were poor,

Continental chemists, especially
German and Swiss, on the other
hand, were quick to recognise the
potential source of wealth in applied
organic chemistry, The Germans
were encouraged by their Govern-
ment and industrial leaders, who pro-
vided adequate financial support for
research, The Germans also paid
close attension to their marketing
and sales organization, By 1914 they
had captured the world market in
dyestuffs and allied products. The
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1914-18 war palpably demonstrated
the key position occupied ty applied
chemistry in the structure of indus-
try and brought an abrupt end to
the laissez-faire attitude of the Bri-
tish Government. The United King-
dom had, in fact, been dependent
on Germany for 90 per cent of her
dyestuffs and on North Chile for ni-
“trates, the basis of explosives and
fertilisers.

Effect of 1914 War.

But this sad tale has had an
amazing sequel, Within just over
two decades the British chemical
industry was able to hold its own
against German and all other compe-
tition.  This
began almost as soon as the particu-
lar economic impact of the war was
felt through thecurtailment of sup-
plies from overseas. The few dye
firms that had survived the pre war

decline were festered into healthy-

growth, Production of the traditional
chemicals, the acids, alkalis and
salts, was also expanded. Plans
were made to synthesise nitrates and
to obtain oil from coal, but it was
not until the war had ended that
some of the new plants were pro-
ducing to fu'l capacity.

By then the industry was ripe
for tremendous expansion, Between
1911 and 1921 more than 65,000
workers had entered the chemical
industry an increase of more than 50
per cent, In 1914 there were only
three contact plants manufacturing
sulphuric acid with an output of
27,000 tons; by 19:i8 output had
risen to 450,000 tons.

STRUCTURE OF THE INDUSTRY.

Essentially the chemical indus-
try either transforms substances
found in their natural state into
substances which are more useful to
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remarkable growth’

i
mankind, or synthesises the active
principles of those substances into
even more valuable products. These
chemicals then flow along fairly well
defined channels to other groups of
industries.

Thus the pattern of the British
industry appears as follows: acids,
alkalis and salts are the primaries
which meet the widestdemand from
industry as a whcle.  Other chemi-
cals fall into distinct groups such as:
coal tar distillaticn products; dye-
stuffs, solvents and plasticisers;
pharmaceutical chemicals; plastic
materials; chemicals from petroleum.
Chemical production may be distin-
guished according as to whether
materialsare required for agriculture,
paint and colours, photography and
laboratory use, perfumery and
cosmetics.

Integration belween Wars.

In 1920 the Dyestuffs (Import
Regulation) Act [oreshadowed a
wider measure of protecticn - in thke
safeguarding of Industries Act which
became law in 1921, In the f{avour-
able circumstances created by this
legislation the industry was widely
integrated and re-grouped around
the dyestuffs section. As far back as
1890 there had been a horizontal
combination of 48 firms to fcrm the
United Alkali Co.,, and during
World War [ dyestuffs firms had
combined to form the British Dye-
stuffs Corperation Ltd, Similar
combinations took place in other
sections of the industry.

But assessment of Inter-war
integration shows it to have follow-
ed the difused or diagonal pattern
which suited the interchange of
materials peculiar to chemicals. In
1926 the largest industrial combina-
tion in the United Kingdom was
created when the United AlkaliCo,
the British Dyestuffs Corporation
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Ltd., Brunner, Mond and Co. and
Nobel Industries Ltd., merged under
the directorate of the Imperial
Chemical Industries Ltd., with a
capital of 65 million,

The latest available data on
‘the size and composition of chemi-
cai establishments is found in the
Fifth Census of Production, 1935,

The output and employment of
individual firms was not, however,
disclosed, but a fair indication of
the degree of concentration found in
different branches of the industry
has been estimated by relating the
aggregated particulars of the three
largest units in each branch to the
totals for the branch as a whole.

TABLE 1.

CONCENTRATION OFF OUTPUT AND EMPLOYMENT IN THE

CHEMICAL INDUSTRY AND ALLIED TRADES.

- Particulars of 3 largest units.
Branch C;;L éfl) Col (2) |Col. (3) ] Col. () | Col, (5)
Uiite 7} L™ % emglﬂi‘ed :
1. General Chemicals, 35 120| 62 !.’24,344 56
2. Coal tar products. 9 0;4 |29 1,155 28
3. Dyestuffs. 6 33| 84 | 6,634 82
4. Drugs, medicines, 13 1] 13 4,216 19
5. Fertilisers & Disinfectants, 15 0.6 19 2380 525
6. Pertoleum. 5 27| 84 3,424| 82
7. Soap, candles & perfumery. 16 6.3 | 48 (13,541 47
8, Cosmetics. 6 08| 20 | 1,343] 20
9. Paints, colours. 18 2.1 19 4,020, 16
10. Linoleum. 9 R 7,920 64
Ccl. (5)° No. of untis employing 500 or more,
Ccl. (2): Net output of 3 largest units,
Ccl. (3): Col. (2) as % of total net output for trade sub-division.
Col. (4): Average No. employed in three largest units,
Col, (5): Col. (4) as % of total employed for trade sub-division,
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Concentration was found to! lbe
highest in petroleum, dyestuffs and
general chemicals, The concentration
found in petroleum: 84 per cent for
output and 82 per cent for employ.
ment is highly significant in view of
the special-emphasis now being
given to chemicals from petroleum.
As an instance of farther concentra-
tion in general chemicals, between

1935 and the outbreak of World

“War II, Imperial Chemical Indus-

tries Ltd. absorbed 13 more new
companies, including the Salt Union.

The 83rd Annual Report of the
Chief lnspectors of Alkali etc. Works,
1948, shows that1913 processes were
inspected in 1946, These were dis-
persed throughout England and
Wales as follows:—

AREA,
N.E N. W. Sheffield Birmingham 8. W. London Total
ES L I ¥,
|
286 419 345 273 221 369 } 1913

Range of establishments should
not be inferred from this data since
the proportion of inspected processes
to the total number engaged in
production is not known, Some
indication is given, however, by the
individual items comprising these
totals of the extent to which pro-
cesses may be concentrated in certain
areas. Thus, sulphuric acid is mainly
manufactured in the N, W, N. E.
and Sheffield areas. Gas liquor pro-
cesses are concentrated in the N. W,
likewise chlorine, muriatic acid and
sulphides, Benzene and tar processes
are evenly dispersed throughout the
five areas.

" Since 1935,

Since 1935 there has been a
tremendous growth in plastics
manufacture, This section of the
industry is dependent on a great
variety of materials, indigenous
phenol from 'coal tar, urea from
ammonia and carbon dioxide and a
large number of imported materials,
The location factors are mainly
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labour and proximity to markets,
consequently it is not surprising that
the important firms are found in the

London and Birmingham ‘areas. !

A revolution ‘has been taking
place in ihe pattern of pharmaceuti-
cal chemical production over the
past ten years.  The anti-biotic
group of drugs has come right to the
forefront,displacing many of the older
typesofdrugsand synthetic chemicals.
During the inter-war years an impor-
tant centre of synthetic pharmaceuti-
cal chemical manufacture was deve-
loped in Nottingham,

Manpower.

Today the chemical industry
and allied trades employ about
351,000 workers compared ' with
28,000 in 1939. The following table
shows the number of establishments
with more than 10 employees, ana-
lysed according tosize, together with
the total numbers employed in each
size-range.
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Table II.
CHEMICALS, EXPLOSIVES, OILS, PAINTS, ET1cC,

Employees No, of Hstablishment No. of Employees (000’s)

11-24 648 11
25-99 968 50
100-499 580 120
500-999 78 52
1,000-1,999 30 41
2,000 or more 18 77
Total 2,342 351

- Along with the metal and facturingcapacity, not raw materials,

allied groups of industriss, chemicals
account for neatly 75 per cent of
the total number of establishments
with 1,000 or more employees. In
contrast.only 12 per cent of textile
establishments are concentrated in

large units and only 7 per cent in -

the clothing industry.
Developments Since 1939. .

Among the most important
chemicals discovered or improved
upon since 1939 are fertilisers and
insecticides; thesulpha drogs, anti-
malerial ‘drugs, penicillin, streptomy-
cin and plastics,

Fertilisers and insecticides are
vitally important for increasing
agricultural yields ‘and restoring
vast areas devastated by the war,
- The Four-Year-Programmeschecules
increased production of synthetic
nitrates. In the production of ferti-
lisers, the limiting factor is manu-
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Between 1938 and 1946 exports of
fertilisers had increased from 726,000
tons or total chemical exports. The
position of insecticides is satisfactory,
production from indigencus raw
materials is adequate for home and
export requirements.

Drugs.

Of growing importance is the
large and complicated drug section
of the industry, Since 1939 the
production of sulpha drugs, anti-
malarial drugs, the mould excres-
cences—penicillin and streptomycin,
has been gradually undertaken on an
increasingly large scale. The reputa-
tion of British chemists'was greatly

enhanced by their improvement of

the sulpha drugs during the war
whilst in the anti-malarial drug
group Britain loads the werld, espe-
cially with Paludrine whose supe-
riority has been established over
Juinine, atebrine and mepacrine.
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As regards other antibiotic drugs,
however, in spite of the increased
output of penicillin from 6,000 mega
units (weekly average) in 1945 to
225,000 mega units (weekly average)
in September 1948, production is
limited by manufacturing capacity
and the size of the market; turnover
must be large to justify large scale

operations. Tle production of
streptomycin is still in the de-
velopment stage and large scale
operations will be largely a
problem of equipment capacity,
not of raw materials, If these
drugs can be widely available
a tremendous reduction in the
incidence of veneral disease and

malaria comes within sight.
Synthetic Organic Chemicals.

In the field of synthetic organic
chemicals the basic problem lies in
the synthesis of carbon compounds.
These compounds are derived from
three main sources: vegetable matter
(timber, cotton, molasses), coal and
petrcleua, The latter has been
found most versatile and the case
with which it can be handled makes
it a most attractive raw material,

A mode¢rn oil refinery is essen-
tially a chemical plant and new oil
projects have come at the instiga-
tion of the chemical industry itself;
the largest will be the I.C. I. esta-
blishment at wilton,near Billingham,
which is being built at an estimated
cost of £17 million. These works will
begin with the production of ferspox
and phenolic mouldingsand later wil|
concentrate on cracking gas oil for
a vriety of products, e. g.,solvents
for paints, cellulose, lacquers, sac-
harine, drugs, nylon and dyestuffs.
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Another section of these works will
consist of an electric caustic soda
and chlorine plant,

Synthetic soaps (detergents and
wetting agents) formerly supplied
by the coal-based German organic
chemical industry have been made
for some years by the Shell group at
its Teepol plant at Stanlow; future
production is planned at 50,000 tons
per annum, The chemical plant at
Thornton, netr Stanlow, will supply
the wax, at present imported, to
provide the raw material for soap
production. It will also produce a
wide raoge of industrial solvents
which are at present imported for
the most part from U. S, A. The
lacquer, paint, plastics, rayon, cos-
metics, pharmaceutical and oil-seeds
trades are large users of these
solvents,

Today’s Problem.

It is highly probable that in the
future the question will arise whether
the cclonies might become large

- scale producers of cellulose and even

plastics if cheap power could be
provided for processing. But the
most important economic problem
of the chemical industry today lies
in the balance which must be struck,
first between supplies of indigenous
coal and imported oil (in the light
of requirements for fuel and require-
ments for chemical synthesis);second-
ly, between imports of crude and
refined oil,

It is probable that no other
industry, with the exception of coal,
has a higher claim on long term
national resources than the chemical
industry,

(British Information Services)

Page 285



CARBON DI-OXIDE.

M. C. Varghese

I. Introduction.

Carbon dioxide (CO,) under

ordinary conditions of teamperature
and pressure is an odourless, colour-

less, non-poisonous, non-inflammable
p
gas which will not support combus-

tion or animal life.

It is nearly 50

per cent heavier than air and can be
produced in unlimited quantities.

+Air-composition Volume % Relatio:;h?ozf tgect;cz)l[owlng :
Nitrogen 78.03
»»—> Oxygen 20.99 Combustion Fuels
Argon 0.94 L_Plants
Hydrogen 0.01 Carbohydrates
Carbon dioxide 0.03+—= -~
vee Photo Synthesis
. EXb ] Food
Inhaled. air e
Animals.

il

Main sources of CO,

When carbon or a carbon con-
taining material is burned with
sufficient -oxygen, the resulting
gases contain 12-18% by velume
of CO,

When limestone is calcined,
calcium oxide and CO, gas with
a purity of about 38% are
obtained,

In synthesis processes involving
carbon monoxide, CO, is a by-
product. For example, when
water gas is reacted with
steam catalytically to produce
H, for ammonia synthesis, a
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1.

e

gas containing 30% CO, is
obtained.

In fermentation industries CO,
is.a by-product, For example,
when molasses is ferment-
edsthe gas from the vats con-
tain 99 to 100% CO,.

By the action of acids on carbo-
nates, For example, ‘hydro-
chloric acid on calcium carbo-
nate and sulphuric  acid on
delomite,

From natural gas wells.

Main uses of CO,.

In the manufacture of Soda
ash, urea, ammonium sulphate

;FACT
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by gypsum process and other

numerous chemicals, CO, is
used in the form of a gas,

2. CO, in the liquid or gaseous
form .in high pressure steel cy-
linders is extensively used for
carbonated beverages (Soda
water, sizzling water,lemonades,
crushes etc.)

3. For preservation of perishable
foods CO, in the solid form
“Dry Ice” is extensively used
in industrially advanced coun-
tries like the U. S, A.

4. Used in fire extinguishers
Used asa fumigant for food
stuffs ‘consisting of 90% CO; and

10% ethylene oxide.

6. For refrigeration purposes.

I1V. Purification methods.

When CO, is used asan article
of food or drink, it has to be very
rure.  The processes for purification
will depend on the sources and the
contaminants present. The usual
mpuritics present and the methods
of their removal are indicated below-

1. Water soluble impurities and
dust-water scrubbers are used,

Organic matter and oxidisable
imupurities permanganate solu-
tion scrubbers,

When'“the CO, concentration
ini gas is' low' (14-18%) as
obtained " in ' stack gases by
burning fuels under a boiler or
in“a combustion chamber,the
absorption and reg ncration
system is used, Sodium ‘carbo-

Fé’brf\‘;lar}( 1850
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nate or potassium . carbonate’
sclutions, mono-orr triethanola-
mine are used first to absorb
the CO, leaving the other gases
like N;, CO and O, to escape
and then the CO, is recovered
by heating the absorbent solu-
tion which is cooled or regener-
ated and reused in' a cyclical
process,

4. CO,from fermentation sources
is purified according to the
Reich Process as follows:—

a) Weak alcoholic scrubber,
b) Water scrubber,

¢) ‘Potassium bichromate scrub-
ber to remove organic imi-
purities; or by the use of
activated carbon according
to the Beckus Process.

5. To remove moisture the follow-
ing systems are used:— -

~ a) Silica ‘gel,

b) Sulphuric acid followed by
catbonate solution and gly-
cerine towers.

c) Calcium chloride or any other
dessicating material easily
available and cheap.

-d) Refrigeration to condense

out moisture,

It is essential that whichever
system is used, the:CO. gas going
to' the' compressor and out of it

should be odourless, tasteless, should
not contain any oil, and moisture
should not exceed about 0.1%. If
moisture  exceeds the safe limit
severe corrosion ‘cf  the steel cylin-
ders in' which compressed CO; gas or
liquid is * stored will take place.
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Each stage of the compressor is pro-
vided with cil separators and care
is taken to see that no oil or water
is entrained with gas. Special
lubricating oils are used in the com-
pressors wherever the CO, comes in
contact with oil. The purified CO,
should also be free of organic impuri-
ties and of all acids that are capable
of reducing alkaline strength of a
0.12 Na, CO, solution (Reich). In
U.S.A. CO, of less than 99.7%
purity is not bottled. Presence of
other gaseslike O,, N,, and CO, in
traces are not harmful, The draft
Indian specification for CO, call for

a 0.2% carbon monoxide maximum
and 99.0% purity.

V. Sources, quantity available,
purification and analysis of
&\ L. T €O,

From burning wood in produ-
cers making producer gas containing
20-25% CO and 5-10%CO, .

a) Which subsequently is used
in making H, by the “Steam-
iron process” where the CO
in producer gas first reduces
iron oxide and then the re-
duced material combines
with oxygen and liberates
H. from steam, The burnt
spent gas contains about

27-32% COs.

b) By burning producer gas

with air in a combustion
chamber resulting in N,
and CO,.

Both gases from sources (a) and
(b) are scrubbed with monocethano-
lamine (8% solution) which absorbs
CO, and liberates N, for ammonia
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synthesis. By heating the amine
solution in a reactivator the CO, is
liberated in 99% purity. Theamine
solution is cooled and reused cych-
cally, occasionally making up for loss
of strength. The CO, atabout 3-4”
mercury pressure goes into a holder
from where it is piped to the ammo-
nium carbonate section and to the
CO, purification and compression
section,

When burning 200 S. tons of
firewood per day centaining 100 S,
tons of carbon, the total CO3 pio-
duced is theoretically about 366 S.
tons per day. Out of this it is
estimated 1C0 S. Tons per day could

be recovered at low cost. Allowing
25 S, tons per day as required to

produce ammonijum carbonate for
ultimate conversion to 75 S, tons
of Sulphate per day, about 75 S,
tons of CO, per day is available for
other purposes,

FACT uses two Peter Brother-

‘hood 4-stage air compressors adapted

for CO, compression. Since our
raw CO. 99,0% pure, the final purifi-
cation did not present a serious pro-
blem, The whole of Madras Presi-
dency is being supplied with “Alwaye
Gas” by a net work of distributors
and F, A,C, T. CO, has already
earned the highest reputation
for quality. The liquefaction of CO.
before {illing in cylinders is not
being done as it would involve cool-
ing the compressed gas by refrige-
rated brine,  Our process water
temperature at FACT is well above
the critical temperature of CO, (88,
4°F.) above which temperature no
amount of pressure will liquefy it.

A 1.5% potassium permanganate
solution is used to scrub out Hz S
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and other oxidisable impurities.
Refrigeration by the use of NH, is
utilized to condense out most of
the moisture in CO,. Final traces
however, are removed by silica gel
in two boxes. When the gel be-
comes spent after use, it is activated
by passing hot air through it at
about 320°F. A typical analysis of
FACT CO, gas filled in high pres-
sure steel cylinders is given below:—

% by volume,

§

CO. 99.4
Oxygen 0.1
Nitrogen 0.5
Moisture (2

grains/100 cu. ft.
V1. Solid Carbon dioxide.

When gaseous carbon dioxide
at 1071 lbs. absolute pressure is
cooled to 88°F, the gas liquifies.
Then the simplest way to n}:ake
solid CO, is by expanding the liquid
into a canvas bag, About 20-25%
of the liquid is converted into sclid,
the rest escaping asgas, The solid
fluffy flakes are compressed into
blocks in hydraulic presses at about
2000 lbs, pressure. On a commer-
cial scale a conversion of 30 per cent
is obtained in. the Fricks or in the
Carba process.

Solid CO, is known as “dry ice”’
in distinction to Ice made from
water. Solid CO, goes directly into
the gaseous state while water ice is
first converted to water, This is
one of the great advaatages of solid
 CO,. Further “dry ice” has about
twice the refrigerating effect of
water ice and a temperature as low
as 108.8°F. (-87.9°C.) may be
reached by allowing the sclid CO, to
evaporate at atmospheric pressure.
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In U. S. A. very extensive use
is being made of solid CO, for pre-
servation of foods. A railway wagon
may be loaded with perishable fruit,
meat or vegetables and if a number
of blocks of “dry ice” is placed on
the top of the goods, the vapour
will pass downward and form a heat
consuming blanket. The tempe-
rature attained is lower than with
ice. A great proportion of “dry ice”
made in U.S. A, is used for ice-
cream cooling. Quick freezing of
foods especially fish, can be done by
use of “dry ice’’ and can be stored
in fibre board boxes frozen for 4 to
5 days.

The thermodynamic calculation
of the process for making sclid CO, :
shown by the problem given below.

Problem.

A plant is tomake 1,000 pounds
of dry ice per hour using the follow-
ing process. CO, at 60°F.and at-
mospheric pressure is compressed in
a water-cooled compressor to 1,000
psig. The gas leaves the machine at
140°F. The water jacket of the
compressor heats 12,300 lbs, of water
per hour from 70°F. to 110°F, The
CO; passes from the compressor toa
water cooled condenser and leaves
as saturated liquid at 1,000 psia.
Then it passes through a heat ex-
changer to a pressure reducing valve,
leaving the valve at a pressure of 1
atmosphere and exhausting into a
separator where solid CO, isseparat-
ed from gas. Gas from the chamber
is passed through a heat exchanger
and cools the liquid leaving the
condenser. Gas leaving the heat
exchanger is at 60°F. and 1 atmos-
phere. This gas then goes back to
the compressor.
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Calculale:

a) Ibs. of CO, through compres-
sor to make one pound of dry ice.

b) Required H. P. to the motor
of the compressor if mechanical

efficiency of motor is 50 per cent.
(Refer Fig. 2)

a) Basis.

1000 1bs. of solid CO, per hour.
1st law of Thermodynamics,

Cooler & Expansion Chamber
system,

Q—Wr=<xVh+ <U?

. %
Q=Wr & Jx & QU? are negligi-
2g ble.
<h=0O
h,=h,

Let liquid entering chamber = x Ibs,
Therefore, gas out=x—1000 lbs.

Enthalpy balance around coo-
ler and expansion chamber.

80x =167 (x—1000) + 1000 (—113)
87x = 280,000

x=3220 Ibs,

Therefore, 1bs. of gaseous CO, to be
drawn through compressor for mak-
ing 1 Ib. of dry ice=3.22.
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b) Take an energy balance-
around compressor.

Basis 1 hr. of operations.

Istlaw Q—W=JH
—(123,000 x 40)— W =(153—167)
3220.

= —493000

+ 45000
—448000 = work

done on system,

B.t.u x ft.—lbs x H. P, hr,

H.P.= .
he.x ft.—lbs"x B t::1i
_ 448,000 x 2 x 778 _
550 x 60 x 60 g9
VII. Conclusion.

It will be worthwhile if a cost
study is made about the economy
of ure of solid CO, inIndia for trans-
port of perishable foodstuffs, freezing
fish, refrigeration etc, “Dry Ice”
has a great future in replacing the
present air conditioning in upper
calss railway coaches by use of air
circulated over water ice, On long
journeys water ice has to be replaced
couple of times whereas if “dry ice”
is used one charge will stand for the
lIengest haul in India. The purpose
of this article would have been serv-
ed if the various possibilities for the
use of CO, has been made clear,
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- FACT THAT INF[I?’IEST"

Methionine Heals Surface wounds,

Recent work with protein-de-
pleted rats and humans showed that
administration of DL-methionine de-
creased considerably the healing time
of surface wounds. There is some
indication that DL-methionine may
supply necessary sulfthydryl (SH) radi-
cals, to assist in enzymatic activity of
chemical reactions taking placs in the
healing process.

In two clinical cases with humans
it was found that surface wcunds
which failed to heal under any other
treatment showed marked improve-
ment in one case and complete re-
covery in another upon oral injection
of six to twelve grams of methionine
daily. It was suggested that DL-
methionine be tried in cases having
stubborn surfacs wounds and where
a protein deficiency is suspected.

Vitamin-supplemented Feeds.

Recent investigations with poul-
try at a leading eastern university in
U.S. A. have proved that high energy
feeds intended for fast growth require
additional vitamins. Although feed-
ers at first objected to a vitamin-forti-
fied ration because of additional cost,
they have since learned that it can be
economical in the long run since they
can produce the same quantity of
meat in less time, with considerably
less feed. Now thata primary fer-
mentation product high'in vitamin

- Biz and other new growth factors is
readily available in quantity, in-
creased interest in vegetable protein
teeds supplemented with APF is almost
a certainty, since it will''decrease the
need for expensive fish and animal
products.
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Standardised Vitamin D,,

The acute wartime shortage of
fish-liver oils to enrich poultry mash
made it necessary for alternative
products to be made available.

The increasing output of vitamin"
D; concentrates made by the irradi-
ation of recrystallised 7-dehydrochlor-
esterol was one factor which eased
the position, Use overseas of vitamin
D, in oil as a supplement to mashes
supplying vitamin A in the form of
the vegetable provitaminhashowever,
influenced the British Standards Insti-
tution in preparing specifications to
revise the formulation of oil mixtures:
for animal feed.

The standard provides minimum .
limits for vitamin- potency and maxi-
mum: acidity, as well as methods of
test. It can be obtained from the
British Standards Institution, 24 Vic-
toria Street, S. W. L.

Low.Cost Windnw Lifter Oﬁefaies :
on Engine Vacuum.

Vacuum pressure from the engine
manifold powers a new system for
automatic operation of automobile .
windows. Developed by Kaiser—Frazer
Corp., the design eliminates need for
costly motor-and-pump unit used with
hydraulic window lifters.

The power unit fits inside the
door. Window glass is supported by
a transverse bar, both ends of which
are fastened to an operating cable,
This cable transmits motion from a
vacuum cylinder piston to the window. '

Two solenoid valves govern air
flow to and from'the cylinder. Sole-=
noids are operated by a doublesthrow
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door switch. Pushing the switch up
closes window. As tf&e glass approa-
ches the top, the closing pressure is
automatically. reduced to prevent
possible injuries to arms or hands

Partly opened car windows .can-
not be forced down A tiggle mecha-
niem in the piston acts as a window
lock  Any attempt to force open a
window puts tension on right-hand
part of cable: distorts piston packing,
and causes the toggle links to apply
the clutch shoe. !

When engine is not running, an
ei_edtric. motor and pump supply
vacuum _Motor is relay-controlled
and does not operate when manifold
pressure is high.

Sound-Powered Telephones.

Applied widely during the war,
sound-powered telephones are now
finding increased uses in industry.
They need no batteries or any other
outside source of power.

In operation, the voice of the
person using the phone suppliés the
required power by setting up sound
waves and concentrating them on
the transmitter, This action causes
fluctuations in the magnetic circuit
and creates a small electric current.
When the current is transmitted to
the receiver, the action is reversed
to produce sound waves and the
speaker’s voice.

Qutside power is not needed for
ringing. Power is supplied by a
permanent-magnet magneto-generator
or a resonant generator ringer
system.

Low.-Temp. Laboratory.

In a new cryogenics laboratory
at Pittsburgh, Pa., Westinghouse

Electric Corp. scientists under the-
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direction of Aaron Wexler (left) are
looking into the super-frigid region a
degree or less above absolute zero.

A major interest—and one that
ties in with Westinghouse's practical
activities—is the resistance free pas-
sage of electricity through metals at
extremely low temperatures. This
phencmenoncalledsuperconductivity,
may be of great significance to future
pcwer transmission, says Wexler,
Fundamental studies under impractical
laboratory conditions may provide the
k=y to practical applications.

Only 13 metals have been found
thus fsr to exhibit the phenemenon.
Among these are columbium, tantalum,
vanadium and their alloys, for they
become perfect conductors at rela-
tively ‘*high’”’ temperatures: cclum-
bium at 16°K. and columbium mitride
at 29°K. A major research aim is to
find metals or alloys that are super-
conducting at higher and higher
temperatures.

Liquid-Oxygen Converter
For High-Altitude Flying.

Fully automatic, self-contained
liguid oxygen convarter has been
developed by U:S. National Bureau
of Standards in co-operation with the
Navy.

Altho‘ugh developed specifically
for high-altitude flying, the unit is
expected to find uses in welding and
processing. Big advantage is reduc-
tion in weight and bulk by storing
oxvgen in liquid form.

Converter consists of Dewar flask
and two coils—one for build=up of
pressure, the other for warming the
gas as it is delivered. Pressure may.
be built up, when the container is
full, from O to 65 psi. in 10 sec,
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The unit is 25 in. high and 18 in.
in dia. It weighs only 60 lb and
holds 62 1b. of oxygen—enough to
last 10 men 10 hr, To supply this
amount of oxygen from gas cylinders
at 1,800 psi., 21 tanks of 514 cu. in.
each would be needed: This number
of tanks would weigh 350 lb: empty-

Copper Fungicide for Paint.

. Copper 8-quinolinolate is a new
copper fungicide for incorporation
in paint and other protective coatings.
Made by Engineer Research & De-
velopment | aboratories, it is helping
to solve problems on the protection
of both structural materials and
fabrics against fungus attack in the
trcpics.

A 3-month test on wooden slabs
in a tropical testing chamber gave
these results: Treated sample showed
no visible deterioration, while control
sample of the same paint without
fumgicide showed 95% destruction.

Luminescent Paste.

CHEMICAL LUMINISCENT MARKING AND
|DENT|FYING

Chemi-Lume Light Paste, manu-
actured by the Varniton Co., 416
North Varney St. Burbank, Cal., is a
water-soluble, synthetic organic pre-
paration containing 3-aminophthal-
hydrazide as the principal chemilu-
minescent producing substance. When
mixed with 5% sodium hydroxide and
3% hydrogen peroxide a luminous
glow, bright enough for several
minutes reading, occurs in the dark.
The light produced is visible light
plus a small amount of ultraviolet
light.

Titanium Dioxide Pigments.

IMPROVED ANATASE AND RUTILE TIO2 PIGMENTS
NOW OFFERED BY CALCO.

Several improved types cf tita-
nium dioxide are now being manu-

factured by the American Cyanamide
Co., Calco Chemical Division.

Unitane O-310 (anatase type)is
particularly suited for high tempe-
rature baking enamels, refrigerator
finishes, lacquers and phenolic resin
enamels. [t is recommenced also for
use where the extra-ordinarily high
hiding of 1utile is not required and
where the clear bluish tone of anatase
is preferred for its decorative effect.
It is characterized by low reactivity
with most vehicles and produces fini-
shes of excellent gloss and gloss
retention.

Unitane OR-342 is a new type of
rutile titanum dioxide developed espe-
cially for use in enamel finishes and
related products. It is particularly
adapted to formulate including more
reactive vehicles such as the maleic-
modified- types and certain highly
bodied oleoresinous varnishes,

Unitane OR-342 performs espe-
cially well in metal decorative roller
coatings and inalkyd baking enamels,

.Samples of both Unitane OR-310
and Unitane OR=342 are available for
testing purposes upon request to the
Calco Cheémical Div.

A New Eulfa Drug.

A new sulta drug, called sulfa-
mylon hydrochloride 1 per cent solu-
tion, is now available trom Winthrop-
Stearns, Inc.to the medical profession
to combat eye, ear, nose and throat
infections, It is said to enjoy ant-
becterial superiority over other sulfo-
namides; because it has a wider
spectrum of activity and germs do not
become resistant to it.

The new product is chemically
4-amino-methy lbenzene sulfonamide.
It is administered by atowizer spray,
irrigation or free instillation by the
Proetz technic (a method of treating
sinusitis by filling the sinuses with
fluid)-
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NEWS AND NOTES

DRINKING. WATER FROM THE SEA.

Reliable and economical drinking
water will be recoverd from sea-water
at the Kuwait Oil Co. 720,000-gpd.
sea—water evaporation plant on the
Persian Gulf. ‘The plant will consist
of six triple-effect evaporators, each
with a daily capacity of over +100,000
gal. of distilled water that meets pota~
bility and purity standards.

Steam for the first effect (see
above) comes from the main boilers,

entering the evaporators as desuper-
heated steam at b psi, Second effect

gets its heat from the first, and the
same procedure is used for the second
and third.

Steam from-the second and third
effects is collected " in flash tanks.
Vapors from:flash tanks are led back
into the system to heat vapor for the
third effect. Condensate is drained
into the main condenser.

Incoming sea=water is-preheated
in-the main condenser -and then used
as.circulating  feedwater in the ejector
condenser before it passes into effects.
Half the feedwater to each effect:is
vaporized, the = remainder being
“plown-down’’ after -having been col-
Jected in flash tanks. Vapor in : flash
tapki is :led: directly  to the. main
condenser..

~ Vapor from third effect, blow-
down flash tank, flash-tank drains,
and ejector condenser is pumped into
surge tanks. Here it is mineralized
by mixing it with a predetermined
amount of brackish water before mov-
ing to main storage.

Purity of the distaliate is assured
by centrifugal steam-and-water separa-
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tor in each effect. A multi-point con-

ductivity indicator shows quantity of

water, It is also connected to the

ejector drains from second and third
effect evaporators to spot leaky tubes

or carrying from any effect

First two effect evaporators are
copper-bearing steel shells, # in..thick,
72 in. I, D,, 294 ft- long.. Each third-
effect evaporaior in-the same diameter
and  thickness = but -is 384 ft. long.
Heating surface in the first two effects
is 2,150 sq. fts in-the- third :it is
2,220 sq, ft.

PROFIT FROM SCRAP:

A 'system of co-ordinated collec-
tion, pick-up,segregation, and process-
ing of salvaged materials and distri-
bution of reclaimed items for further
use within the plant saves Allis-Chal-
mers Mfg. Co- $2million annually.
Reclaimed materials include metals of
all sorts, oilss paper, lumber, and dis-
carded tools and equipment.

Collection follows a  pattern,
Segregation is done by production
workers to avoid 'unnecessary second
handling. Drainsy bins, or platforms
are spotted at machines.

L)

Identified metals are 'tested by
metallurgist as to suitability for remelt
inthe company foundry. {Unusable
metal is sold on a contract basis.
Sufficient scrap is being reclaimed in
the plant to meet scrap needs of - the
foundry.

Tools and equipment are collect-
eds segregated, and sold*  As an
example of thrift, files-of 10 in. length
or over are recute Smaller ones are
saved for foundry or made into scrapers.
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Industrial-oil salvage system has

just been started. Machine oil, hy-
draulic oil, cutting oil, and mineral
lard oil are refined in the plant ata
cost ranging from 8-14 per gal- Reuse
is satisfactory.

F. A. O. and the Food Problem,
Under-developed  countries - need
technical and simple agricultural and
_processing equipment., Industrializa-
tion and improvements in agriculture

_and food supply must go hand in hand
_to realize a balanced economy.

One great need is technical help.
The Food and Agriculture Organiza-
tion (FAQ) of the United Nations has
recognized the following specific fields
in which technicians and equipment
will be needed:

Cereal Technology— Improved
methods of processing. particularly
grain milling, are needed to prevent
waste and improve nutritive value.
Proper grain storage and control of
insect infestation are badly needed.

Fruits and Vegetables—Canning
and drying.can help -in avoiding loss
of seasonal foods: = Developing local
industries would require setting up
demonstration pilot plants with out-
side technical help.

Home Preservation—Even the
homes need outside experts to publi-
cize the introduction of new improved
methods. Practical work shows the
farm men and women how to save the
food now often wasted,

Fish and Fish Products—TFish
liver oils are wasted in some areas
where vitamin A is needed in the diet:
Sources of supply should be studied
and technical assistance given to
develop production. Drying and pro-
cessing methods for fish should be
introduced into areas where they are
not now used.
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cient handling and processingmethods
and by not using valuable byproducis
such as skim milk- FAO is now pro-
viding technical assistance in : Europe
on processing of dairy products.
Similar help is needed in Latin Ameri-
ca and the Far East Substitutes for
milk are preatly needed in the Orient.
Development of easily - emulsifiable
powders made
other pulses—peas, lentils,
would be of particular value,

beans—

These are the kinds of: projects
FAO has staried and hopes to stimulate
furthers-  ‘Technically-trained people
will be needed to get such projects out
of the planning stage and into action.
And once these countries get economic
development underway, demand for
equipment will skyrocket to solve the
problemiof hunger,

NASAL INHALER-

A new nasal inhaler called *“Ben-
zedrex," which gives relief to suf-
ferers of head colds, hay fever and
sinusitis has been introduced by Smith,
Kline and French Laboratories.: Simul-
taneous with the introduction of this
new inhaler, the: Philadelphia firm

announced that it would replace Be=.

nzedrine inhalers » with Benzedrex.
The new inhalers are non=-stimulating
and, unlike Benzedrine inhalers, are
net susceptible to improper use.

‘T'he discovery of 1-cyclo hexyl-2.
methylaminopropane (Benzedrex) cul-
minates an extensive research pro-
gramme which was directed towards
finding a chemical compound capable
of shrinking the nasal membranes as
well or better than Benzedrines, bit not
stimulating to the user.

INDIAN STANDARDS INSTITUTION:
ANNUAL REPORT:

‘I'he Annual Report of the Indian

‘E’&ge;.ﬂgs

\Milk and Mslk Products— oo

‘muck milk is being wasted by ineffi-

from soybeans and




Standards Institution for 1948-49 has
now been published: It records in
brief the various aspects of the acti-
vities of the Institution during the
year, concerned with standardization
in India and abroad. Brief report of
the proceedings of important bodies
of the Institution is given which in-
clude those of the General Council,
the Executive Committee, the Finance
Coimmittee, and the three IJivision
Councils, namely, the Engineering, the
J'extile and the Chemicals-

It is reported that during this year,
with 119 additional members, the total
number of contributing members of
the Institution rose to 475: The
number of Committees and Sub—com-
mittees reached almost 200 with a
membership of over 1600

The report includes a list of all
these ccmmittees giving names of
their Chairmen and Conveners to-
gether with dates onwhich their meet-
ings were held.

The section dealing with progress
- of standards shows that the Institu-
tion is dealing with some 600 subjects
under its various divisions. Of these,
titles of 209 standards are given which
-are in advanced stages of develop—
ment. While only two of these
standards have been published at the
time of compilation of the Report, it
is understood that the total number
of published standards now stands at
"9 and that’'several more are expected
to go to press in the near future

The progressreported in the field of
infernational standardization indicates
that several standards on Shellac and
Mica fot which the ISI acts as the
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Secretariat of International Commi=
ttees are now on the anvil and may be
expected to be soon finalized.  Work
of wvarious
Interrational ‘“l'echnical
on Textiles and
also the ISI participation in the
Council of the International Organiza-
tion for Standardization (ISO) and in
International Electro—technical Com-
mission are recorded.

Committees

A good portion
of the Report and an Appendix is de-
voted to the report of the Director
dealing with his recent tour abroad
during which he had the opportunity
to study the national standards’ orga-

nization of U- K. U- S- A. and
Canada-
Section on publications deals,

among other things, with the ISI
Bulletin, articles on standardization
contributed to various journals; and
press notes issued by the ISI from
time to time:*

The Library of the ISI is report-
ed to be well-equipped with standards
literature from all over the world and
appears to be in a position to serve
the ISI members and other interested
parties-

Last Section of the Report deals
with financial matters and includes
audited accouts for the year-

Coi)i‘es of the Report are normally
made {reely available to all members
of the ISI including its Committee
Members. Non-Members may obtain

copies of the Report at a nominal cost
of Rs. 2 each on request, from the

Secretary (Administration)s Indian
Standards Institution, Block 11, Old
Secretariat, Delhi=2,
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