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EDITORIAL. S
RECLAMATION OF KAR! SOILS.

H N these days of acute food shortage it is the prime duty not
only of the rulers of the country but also of the discerning public
to bring into cultivation every available inch of land. This applies not
only to cultivable land but also to land which by its position, topography
or inherent defects is now considered unproductive. The Kari Soils of
Kuttanad, Shertallai and other places in Travancore-Cochin come under
the latter category, The main defect with them is that the soil is too
acidic and in many cases waterlogged to make cultivation practicable with
any expectation of a reasonable yield. 3

The ‘enterprising cultivator has been “successful in coping with the
problem of waterlogging, With the aid of pumping engines and other
suitable appliances he has found ways to eliminate this recurring trouble.
But acidity is a different proposition rendering useless the soil itself, and
cannot be remedied by the ordinary methods available to and usually
applied by the average ryot. It requires chemical methods suitable to the
needs of the respective soils to cure it and bring it back toa state of
normal productivity.

“%0 A survey of thesoils 0{_4_th,: Nanjanad, Kuttanad, Shertallai, Vaikom
and Kunnathunad Taluks, conducted by the Agricultural D:partmeat of
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Travancore, and extending over a period of twenty yvears, revealed that the
major portion of the soil in these taluks was deficient in lime. They
showed without exception a lime content below 0.5% which is the mini-
mum required to ensure a moderate degree of fertility.

Draining waterlogged areas and treating the soil with enough lime
in the form of calcium oxide or carbonate is the one sure way recommended
by agricultural experts to improve the fertility of such lands. Aeration of
the soil is a very essential prereqaisite in these regions. The lack of it
reduces the quantity of free oxygen that comes into contact with the soil
constituents, and oxidises the various organic toxins which inhibit plant
growth. By the combined effects of aeration and proper application of
lime at the rate of atleast one ton per acre, the oxidising agents present in’
the'soil are activated, and the toxic substances broken up into simpler and
harmless oxidation products. Further, improperly aerated and acidic soils
often contain what is technically termed as ‘protozoan fauna’ or organisms
which effectively check the growth of bacteria beneficial to the fixation of
nitrogen from the air, Itisin tha inlerests of healthy plant-growth tg
destroy these invisible organisms and the best way to do so is to add lime
to the soil, till the acidity is completely removed,

As a byproduct in the manufacture of ammonium sulphate, the
F, A. C. T. Ltd., produce a large quantity of calcium ‘carbonate; Unlike
lime or calcium oxide derived from the burning of lime-shells the carbonate
here is obtained in a finely pulverised condition, conforming to the needs
of agriculturists without any intermediate treatment. The company havée
placed a good consignment of this chemical at the disposal of the Travan-
core-Cochin Food Production Board for a period, free of cost, for distri-
bution to the public. :

In addition to cur avewed. object of providing the farmer of the
Travancore-Cochin state with the necessary chemical fertilisers, it has
been our earnest endeavour to help him in other ways also, The above-
mentioned arrangement with the Food production Board is one of them.
We trost that with a good supply of calcium carbonate and with the
technical advice and co-operation of the experts deputed by the Govern-
ment for this specific purpose, the owners of Kari soil will make full use of
the facilities offered them and strive with considerably heightened enthusi-
asm to increase their area of effective cultivation.

Cditorial  Board.

Page 388 : FACT



~ CO-OPERATIVE EFFORT FOR PROGRESS.

)4

R. Venkataraman B, E,, A. M., |. E.

UCH has been said in

respect of the necessity

for the co-operation of the
citizens in every direction fer the
nation's progress. Japan, Switzer-
land, Denmark and Sweden are
examples that go to prove how the
rapid progress of a naticn depends
primarily upon co-operative work
among its citizens. In our country,
authorities on Co-operative move-
ment agree that our progress too,
really depends upon our co-operative
efforts but at the same time many
of them are pessimistic that the
social, political and economic state
of our country is hardly favourable
to the advancement of co-operative
movement in any field. They seem
to feel that wherever co-operative
movement is functioning for the
time being, it is because of the
temporary conveniences it affords
to the people, and when such advan-
tages disappear, they stray away
from the movement and the organi-
sation gets crippled. The movement
has no appeal for the younger genera-
tiom: who ate more responsive to the
calls of revolutionary changes in the
social fabric and the message of co-
operation has not been able to rouse
any enthusiasm in them, Conditions
in India have worsened after the
war -and communal, religious and
group feelings are more rampant
than before, which cutsat the very
foundation of crganised co-operative
movement. The aftermaths of war,
viz., monetary inflation, black-mar-
kets, phenomenal increase in prices
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etc., have uprooted fellow-feeling
and in fact have made one and all
grow more selfish, thereby threaten-
ing the foundations of organised
social living, That is why the autho-
rities feel very doubtful about the
ultimate success of the co-operative
movement in the country on a wide
scale.

Though with  a somewhat . diffi-
dent mind it is absolutely necessary
to go ahead and launch some of
the co-operative schemes in chosen:
places. The striking example of
Japan, particularly ' after the war,
must give us a definite call to pro-
ceed ahead, The attitude of the
masses and individuals must not be
considered as insurmountable obsta-
cles and every effort must be made
to get over these. Today in every
field of nation-building, our political
leaders are faced with innumerable
obstacles not only domestic, but in
the international sphere too. We
must make a bid tocombat all these
obstacles to' achieve our national
aims winning the masses to the
movement.

Speaking from public platforms
and appealing to the people in a
theoretical way alone will not change
the attitude of the masses, whese
mind and thoughts are primarily
focussed on how to procure  their
basic needs of the day, viz, food,
clothing, shelter, education, recrea-
tion and amusements., The appeal
must come out in an illustrative
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and demonstrative way and for this
purpose small areas must be worked
first to ensure quick results.

While our National Govern-
ment are applying their minds now
for the development and establish-
ment of big and more essential
industries and other big national
prejects on -an all-India | scale,
attempts must simultaneously be
made to launch' the co-operative
movement in the rural areas whose
population is & of the total popula-
tion of the country, : If the activities
are limited to a small area, control
and observation willbe easier,finances
required will be limited, and what s
more important, tackling the masses
will be more handy and practical.
The different plans taken up in such
an area under the co-operative
scheme may not be in keeping with
a long—range policy on an all-India
basis and may have to be scrapped
in pbrtions. or in toto aftera few
years as soon as such a movement
captures the masses and educates
them illustratively on the invaluable
results of co-operative efforts for the
betterment of their own social and
economic living:

One of the practical ways in
which such a rural co-operative
movement may be initiated success-
fullly, depends upon the right type
of leaders and men chosen for the
work, It isnot a job where if a
leader is found later on to be a
misfit he can be replaced by another
man successfully since the harm done
by the former may remain greén in
the minds of the fold and willdestroy
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the very roots of the movement,
There are very many patriotic citi-
zens in the country who have the
necessary qualifications and aptitude
to work in rural areas for the benefit
of thecommunity as a whole, and
whose personal wants and require-
ments in life are very limited. Such
self-less patriots must be chosen for
the pioneering work in the field of
co-operative enterprise in the rural
areas, Naturally they may be modests
and probably shy too, and cannot be
picked out by the ordinary method
of advertisement and selection. The
selection has got to be in a rather
peculiar manner and the selecting
committee must be able tostudy the
psychology of each candidate, study
his past records and also subject him
to various practical tests. People
who are prone to violent expression
of thoughts and who have not got
the inclination and liking for silent
constructive work, may have to be
disqualified for such a delicate type
of work, Out of the patriotic men

.so selected, leaders are to be picked

out who will command leadership
not because of their position but by
the affection and admiration of the
men working under them.

Experiments may be started
simultanecusly in more than one
locality, “preferably in four or five
regional areas in various parts of the
country, depending upon the right
type of personnel and ready facilities
available in the selected regions.
Two or three neighbouring villages
with a total population of about a
thousand may be taken as one such
regional unit, Financing must be
by the government, say by a grant
over a period of five to ten years:

- FACT



The. selection of persons and sites,
and planning and executioa must be
outside government control so as to
avoid graft, favour or red-tapisw,
which may be injurious to the heal-
thy growth of the movement. Full
scope for the development of a spi-
rit of enterprise and enthusiasm of
the local people should be allowed
and government's ,work should be
confined and restricted to giving the
necessary facilities and making the
path smooth and easy. The orga-
nisation must work on lines similar
to the Intewnational Health Division
of the Rockfeller Foundation, and
money must flow freely for the first
few years, The villager can be ex-
pected to contribute for his own
betterment only after he is fully
convinced of the fruits of his co-ope-
rative effort for the common cause.
Until then, i.e, for the first few
years, financing has to come from
outside, It should not be forgotten
that the villager has got to be pro-
vided for and guaranteed of his
primary needs before he can be made
ready to participate in the co-opera-
tive scheme.

Co-operative farming must be
the main work to be organised and
conducted since agriculture is our
basic industry and has got to be
rapidly improved upon more than
anything else. The spare hours of
the village folk, should be utilised
for running cottage industries plan-
ned mainly on the basis of theavail-
able resources in the area itself,

This has also to be as far as
possible in the direction of producing
in that area as much as the needs of
the locality itself. Japan’s example
will have to be copied copiously in
starting these cottage industries.
Government's co-operation is requir-
ed in marketing the products of such
cottage industries, by their effective
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control of imports, as also of p,rdduc-

tion and distribution of like materials
from indigenous big scale mechanised
industries. Every villager will come
forward to work thisschemeto success
as he is not called upen to pay any
money.or other contributions, while
at the same time his needs are met,
Sice by side with such co-ope-
rative schemes, schooling is also, to
be undertaken. While the theoriti-
cal aspects of the details of the exe-
cution may be taught to the adults
then and there, one should not forget
the younger folk and children of the
village who will by this time get
very much interested in what is go-
ing on around them. Such an atmos-
phere must be taken advantage of
to train them to think everything
in terms of the nation, to have a
strong sense of citizenship and of
identity of interests, That is really
the required basic education which
is far more important than literacy
itself.  The Japanese method of
schooling will be of invaluable guid-
ance tous and the methods adopted
in such western countries like
Denmark and Sweden, where co-ope-
rative movements are working very
well, must be suitably adapted for
the training of our children. While
the village will thus be turning out
into a model village with all its
inhabitants brimming with pride by
enjoying the fruits of their own co-
operative efforts, adequate publicity
and propaganda have to be made
and also arrangements for villagers

from far and near to visit ‘'this
‘fairy land’ and make their own ‘en-

quiries and be convinced of the
tremendous importance of the ex-
periments,

May our country march quickly
towards that glorious goal.
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INDUSTRIAL WASTES DISPOSAL.
REFERENCE TO FACT.

By

WASTE WATERS.

N..D. GOPINATH, Chief Chemist, FACT

N western countriesfew natio-
™= nal questions have consistently
received public interest as the pollu-
tior: of national water courses with
industrial wastes. . With the ra-
pidly advancing industrialisation of
our country, we are also faced with
this problem of industrial wastes, In-
dustry today is recognising its res-
ponsibilities in the disposal of
industrial wastes and large sums of
money are:being expended on re-
search and for the installation of
_ treatment facilities. In many cases
" a portion of the product islost asa
result of imperfect methodsemploy-
ed.in processing.. It has beén the
practice in all industries to concen-
trate.most on production. preblems
relating to cost and quality of pro-
duct. But no industry should be
considered as complete until the
waste disposal problems have been
solved.

Often industries discharge their
wastes into rivers, Wastes contain
wide range of organic and inorganic
materials that might impart tastes,
odours and colours to water. They
contain constituents ‘that are toxic
to aquatic ‘or terrestrial life. They
contain substances with biochemical
or chemical oxygen demiand (B.O.D.)
that tend to deplete the dissolved
oxygen content —of waters. A
comprehensive survey covering the
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sources and character of waste

‘have to be carried out before con-

struction and operation of pilot
plants. In certain cases Govern-
ment have compelled industrial
plants to carry out hasty decisions
for disposal of wastes, The com-
plexities of the problem require time
and innumerable tests on laboratory
and pilot plant scale to avoid serious
financial losses without effecting the
desired results, 'What might work
satisfactorily in one industry may
not be applicable to another. Each
industry should study its wastes
exhaustively to design a plant, In
any case, the solution involves high
cost  for treatment and disposal,
Serious difficulties are often encoun-
tered where due consideration while

- choosing the site of factory is not

rindustrial wastes depend

given for effluent disposal.
Physical & Chemical Methods.

Methods adopted for treating
entirely
on the ¢hemical and physical cha-
racteristics of the waste, Land

filtration, mechanical screening and

filtration, sedimentaticn and seepage

.are some of the physical methods

employed., However, these me-
thods are not applicable to chemical
wastes., Chemical wastes have to
be treated with reagents for neu-
tralisation, precipitation of cations
or anions due to reduction or oxida-
tion, Certain acid wastes require
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neutralization with solid reagents. -

Coagulants are found to help in
dispersing the organic matter. The
efficiency of formation of floc de-
pends on the PH of the mixture and
coagulant. Acids and alkalies are
often used with coagulants to con-
trol the PH of the solution. Lime
is used for neutralization of acid
liquors—Na,CO, is used instead of
calcium carbonate to avoid forma-
tion of insoluble CaSO,.

Biological Treatment:

Apart from chemical and phy-
sical methods certain wastes require
biological treatment, This is suit-
able to waste liquors containing sub-

stance which can be decomposed by.

the activity of micro-organisms,
This method is often considered to
be the best and cheapest for purifica-
tion, Both anaerobic and aerobic
processes are employed for the
treatment of wastes, Anaerobic
treatment effects only a partial puri-
fication while aerobic puarification
can be carried to a stage where the
effluent will be of such purity that
it could be discharged wihout any
further treatment to surface waters.
The end products of anaerobic treat-
ment are CO, and methane. Inter-
mediate products, mostly organic
acids, are formed during this treat-
ment, The ! total volatile organic
acids including the salts of such
acids should not exceed 2000 parts
per million (p, p. m.)

~If this limit is exceeded the
rate of fermentation decreases.
Oxygen increases the rate of pro-
duction of organic acids and hence
‘the mixture should be treated out
of contact with fresh air, In cases
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‘where

nitrogenous matters are
added, it should be borne in mind
that no oxygen is evolved from these
nitrogeneus compounds. Anaerobic
fermentation method is suitable
only for waste liquors containing a
relatively high concentration of
organic matter, This method is
unsuitable for waters of high B.0.D,
i.e. 5000 p p.m, or more. The
effluent from anaerobic treatment
plant contains 10 to 40% of the
organic B. O. D. of the waste. It
has to be given further anaerobic
treatment before discharging into
rivers.  The biological® filtration
method is more widely used under
suitable operating conditions. Waste

waters containing oxidisable organic

matters can be treated to yield an
effluent which could - be ‘discharged
into surface waters without any
further treatment,. Any waste
which could be treated by biological
filtration methed could also be
treated by the activated sludge
process, It has' not been wused
widely in industries because of the

wide variations in the quallty of
industrial wastes.

Evaporation:

Evaporation methods would
work the cheapest if the solid resi-
due has any industrial value. Multi-
ple effect evaporators working ander
reduced pressure are common in
American Industries. These waste
waters should not tend to become
viscous on evaporation nor should
they contain high volatile liquids
which when heated decompose. The
cost of evaporation and the quantity
of effluent will make this problem
uneconomical. Waste waters from
Distillery & Yeast Factories contain
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large amounts of organic and in-
organic matter which are consider-
ed as toxic. The dry residues from

these effluents have been made use
of as cattle food, The effluent li-

quor is evaporated in multiple effect
evaporators till 30%
“of the solid matter is reached. This
syrupy liquor is mixed with pressed-
grains and dried. In certain other
places, the liquid after removal of
graip is treated in centrifuges and
then concentrated in multiple effect

evaporators, In the disposal of dis-
tillery slop the liquor is con-
centrated in similar evaporators

andisprayed into hot chamber for
desiccation and incineration of the
ash saw-dust fertiliser. The ash
_contains 35.7% KO and 2.2% P,0,,
Ammonium sulphate was made
from the gases evolved during con-
_cen;ratlon.

lon .Exchangers:

~Calcium can be removed by
the base exchange process by pass-
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caocentration .

-with acid.

ing the water through a bed of base
exchange material previously treat-
ed with a strong solution of NaCl.
Sodinm equivalent to calcium re-
moved passes into water, The base
exchange material is regenerated by
passing strong sodium chloride when
it bas exhausted. = More recently
base-exchange zeolites prepared from
carbonacious materials have been
introduced. Oane fundamental dis-
advantage of this is that if the
solution ccntains calcium chloride
the tregted liquid. will contain hy-
drochloric acid and on regenerat:on
with H,SO, the liquid passing
through the bed will contain calcium
sulphate. In 1935 a further advance
was made by Adams & Holmes
when they discovered that certain
synthetic resins (condensation pro-
ducts of phenolic substances with
formaldehyde) possess base exchange
properties and could be regenerated
Several improved resins
have come into the market since
1935. The possibilities of treating
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industrial liquors by exchange . pro-
cess is very actively explored in
America, The method has been so

far successfully used in rayon, wine.
making and sugar industries.

Ion exchange treatment of
effluent waters containing metallic
products have made considerable
development during recent years.
The German Cuprammonium Rayon
Industry developed recovery of cop-
per from the waste liquor of rayon
plants, The copper is removed
from the solutions using cation or
anion exchangers. In course of re-
covery of = copper from rayon
effluents the effect of pH on the
cation exchange capacity of the
material was practically important.
The 2 principal copper containing
industrial wastes are waste from
planting industries and from cu-
prammonium rayon plants. The
I. G. Farben-industries and the Ion
Exchange Resin group, Wolfen &
Cuprammonium Rayon Plants at
Dormagen carried out extensive in-
vestigations and developed a pro-
cess which went into operation in
1941 in Germany, The cation ex-

f

! : :
change process increased the copper
recovery from 85% by the old con-
centration process to 93%. The
effluent frem the recovery was of
sufficient purity to be used as a
part of the water supplied for the
rayon processing, The life of
catipn exchange resin was limited,
but further research work brought
forth Wofatit D which gave a life
of 2 years.

The German Ion-Exchange
developments were applied to re-
cover silver from waste waters
obtained by washing film coating
equipments. At the Wolfen 1. G.
Plapt a unit to recover 3 to 6 k.
gmos, of silver per day has been in-
stalled.

The Effluent Water Problem of Fact.

The only industrial waste
which. confronts us is the effluent
water used-for cocling the gas ‘out
of wood producer, containing: cer-
tain amount of soluble tar, acetic
acid, methanol and acetone. The
circulating water used is pre-treat-
ed with soda ash and pH of 6 4 to

ENRICHED PHENOSOLVAN

WASTE
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7.5 is maintained to remove acidic
constituents and to inhibit corrosion
of the Lymn washers and other
equipments.

The main difficulties which
have arisen from the discharge of
producer plant effluent have been

due to (1) the high oxygen demand -

of the Iicjudrs (2) direct toxic action
of some of the constituents (tar
acids), (3) scme of the constituents
give unpleasant taste and odour
in water when they are preset in
small quaatities. (4) The toxicity
of pure phenol to fish life is between
10-15 p. p. m. and for cresol 15 to
30, p. p-m. But gas works effluent
containing 3 to 5 p. p. m. of phenol
are found to destroy fish life,
Phenol imparts tastes and odour to
water, Chlorination of water in-
tensifies! the taste. One part of
chlorinated phenol in 5,00,00,000
parts of water produces characte-
ristic medicinal taste,

The high oxygen demand
represents a major difficulty. When
industrial waste of high oxygen de-
mand is mixed with river water,
it increases the oxygen demand of
the mixture, This makes the bio-
logical process of treatment imprac-
ticable. When wastes from gas

producers are discharged into the

river without pre-treatment, the
adverse effects are due to the
partial de- oxygenation of the water
and partly due to the toxic action
of hqu:ds which might render the
watm lethal to aquatic life. Where
this river water is used as a source of
domestic supply, phenol and other
similar substances cause unpleasant
taste and odour,

;g};age‘: .3:96

Recovery of Phenols from Gas Work
Effluents:

Considerable work has been
done on recovery of phenols from
coke-oven and gas works effluents,
The chief methods so far emp]o§ ed
include:

(a) Steam distillation.
(b) Extraction with solvents,
(c) Absorption by activated

carbon.
(a) The distillation method
was developed by the Koppers

Company, An efficiency of 99.5%
is claimed by this plant on effluents
containing 2'5 to 3 grams/litre of
phenol. A mixture of air and
steam is blown counter-current to
the liquor. The phenol is taken up
by the air-steam mixture and is
pasced through a tower containing
caustic soda. Sodium phenolate is
formed which is later treated with
flue gases to neutralize the alkali
and liberate the phenol. This pro-

- cess can be used only in connection

with lower phenols which can be
volatilised by steam,

Another method is the Heffner
Tiddy Phenol recovery process.
Ammoma salts of phenol are made
to form" first since these salts are
more volatile than phenol, The
hot effluent is treated with am-
monia and the solution then steam-
distilled at 98°C. The distillate is

treated with NaOH and then with

flue gases to recover the phenols.
The efficiency is only 85-90%.

b) Extraction with solvents

Benzene is the most common
solvent used for the removal of
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phenols from wastes. In this me-
thod the effluent liquor and benzene
are passed .counter-current in steel
towers .and the :benzene-phenol
Jayer is separated from .water and
the components.can be recovered by
distillation. . But .the distination
method is costly and is replaced
by treatment with caustic soda
solution  thus ' forming sodium
‘phenolate lye-which again is decom-
sposed by ‘CO, thus recovering the
.phenols, But  this againis applic-
able to only.low-boiling phenols.

Trichloroethylene, light tar oil,
tricresyl phosphate and phenosolvan
are some of the other solvents and
of these trycresyl phosphate-a non-
volatile liquid insoluble in water
was very largely used in Germany.
This process has been replaced by
the phenosolvan process of Lurgi
Guellschaft. Extraction with phe-
nosolvan js applicable alco to higher
phenols such as pyro-catechol con-
tained in waste waters from low
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temperatures carbonisation of brown
coals, The solubility of phenelsin
pheno:solvan is still better than:in
tricresylphosphate, and they can:be
easily recovered. Phenosolvan isa
mixture of Butyl acetate and iso-
butyl acetate,

(c) Activated - carbon:is used
in certain plants for removal of pure
phenol but it is not used in treating
industrial wastes containing phenols.
The principal difficulty is in the
removal of phenol from the carbon

‘which 'is - usually .done eitheriby

distillation cr:extraction. . After

.steam-distillation the :carbon was

regenerated by heating to 370°F.
During this process the carbon dete-
riorated completely. Benzene extrac-
tion is possible only if the carbon is
free from tarand here also the losses
of carbon were high.

Application on our Effluent Water,

All the existing chemical and
biological methods discussed before
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were found to be not applicable to
our wastes from the producer plant.
The phenol content of our effluent
is high and it required high percent-
age of dilution before any biological
treatment could be adopted. This
means construction of seitling tanks
of large dimensions, Biological
filtration is used quite successfully
in Dow Chemical

America,

Company of
But the liquor treated
there has a low phenol content unlike
ours, (B, O. D. 4.3 and 80 p.p. m. of
phenol). The discharge out of the
biological filtration method had a
B.O.D. of 0.8 and 2 p.p. m. of
phenol. For strong effluent such as
ours, the effluents will have to be
diluted to bring down the phenol to
'25-30 p. p.m. before applying to
filters. For gas plant effluents treat-
ment in biological filters although
possible, usually involves pumping a
considerable volume of effluent for
‘dilution.

The treatment {for gas

plant wastes therefore, must consist

of one of recovery process followed
by biological _filtration. Phenol
extraction process does not remove
phenol to 100%. Instead of biologi-
cal filtration, the effluent after re-
covery of phenol and still containing
- 20~30 p. p: m. of phenol can be sent
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Although phenol
increases the value of the oxygen
absorbed by
rapid oxidatien in the filter and

to sewage works.
sewage it' undergoes

would not affect the sewage disposal.
The colour of the effluent depends
on the oxidation products of higher
tar acids formed and which are un-
affected by bacterial action. In all
these processes it would be necessary
to remove tar before discharge into
sewers, This is usually carried out
by passing liquor through beds of
coke or wood-wool or similar adher-

ant material,

As early as 1947 experiments on’
treatment and disposal of gas pro-
ducer effluent were carried out in
our laboratories and fair trials on
both  laboratory and pilot plant
scales were also performed. The
solvent extraction method using
“Phenozolvan” for removal of a
major portion of phenols from our
effluent after removal of tar and
other materials as described above

-would be the easiest methad for

disposing of our effluent. The me-
thod may not be economical but
industrial waste disposal to avoid

_pollution of national waters is essen-

tial.
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Discove'rv of New Elements.

EWS has just come of the

discovery of a new element,
tentatively named Californium. Not
long back another element Number
97, called Berkelium was also
announced from the same laboratory.
These are but proofs of the acnmen
of competent atomic scientists of
today to synthesise new elements at
will. One will wonder as to whether
the task is easy and what is the
limit to such new additions to
knowledge. It might be interesting
to examine the recent discoveries of
similar new elementsin an attempt
to find answers to these questions

It was common knowledge till
a decade back that the world is
constituted of 92 odd elements.
This number of ninetytwo was
arrived at after an exhaustive exa-
mination of all materials under the
sun. Each element, in virtue of
certain physical and chemical pro-
perties, was assigned a distinct
individuality. The known elements
when arranged on the basis of a
gradation in their properties were
found to fall in certain groups and
the system evolved by Mendeleef
in 1869, is called the Periodic classi-
fication of elements. The Afirst
member of the terrestrial elements
is hydrogen, the lightest of all ele-
ments, whose atom weighs about
unity. This has been taken as the
yardstick for measuring the weights
of other atoms. The heaviest of the
elements was, till recently uranium,
whose atomic weight is 238, Bet-
ween the lightest and the heaviest
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of atoms lie distributed the rest of
a host of ninety elements, some
plentiful and common like oxygen
and iron while other laboratory
curiosities like gadolinium and
europium, which many would not
have even heard of, As the weight
of the atom increases, there seems
to be a natural tendency for insta-
bility which is clearly manifested

in the last ten elements preceding
uranium, Their atoms tend to
break up into smaller and more

stable entities during which process
they give out some powerful particles
and rays, such as alpha, beta and
gamwa. Elements exhibiting this
phenomenon are said to be radioact-
iveandfamiliar examples are radium,
thorium and uranium.

Elements beyond uranium were
thought of as non-existent and their
discovery improbable. Even if
present on the earth they would
be extremely unstable and would
have split themselves into more
common ones. But advancesin the
realm of atomic physics during the
30’s contributed in a large measure
to a better understanding of nuclear
phenomena and paved the way for
newer harvests. Among the notable
contributions of this period were the
development of technique and
powerful tools like the cyclotron,
the discovery of artificial radioacti-
vity by Irene Curie and Frederic
Joliot of France and the work of
Henrico Fermi of Italy. By this
time scientists became familiar in
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toying with atoms and conceived
the idea of building up unknown
elements by synthesis, In 1939,
while working with uranium, German
workers thought they had discovered
new elements; but in reality it
proved to be a “fission’ i.e. a uranium
atom breaking into two particles.
This was the fundamental principle
which six years later found appli-
cation in the atom bombs,

Prior to 1940 knowledge cn
the elements at the farthest end of

the series was meagre and there
was no experimental evidence for
elements
transuranium elements, American
workers at this time particularly in
the University of California busied
‘themselves with newer methods and
improved aids in making elements
heavier than wuranium, The first
synthetic element to be discovered
was by McMillan and Abelson in
June 1940 at California, . It was
got by bombarding uranium with
neution and, chemically examining
the product of collision, It was
element number 93, and named
Neptunium. It was named after
Neptune, the planet next to
Uranus, which gives its name to
Uranium. After this initial dis-
covery a large volume of work has
emanated from the laboratories of
the California University and led to

the discovery of several other ele-
‘ments.

Later .in (1940, by hitting
urapium  with a helinm  nucleus,

_Glenn T. Seaborg and co.workers
.announced from Berkeley, element

_number 94, which they isolated by
‘bombardment of uranium with
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beyond uranivm, called -

heavy hydrogen. It was named
plutonium, to.follow the.convention
used in naming neptunium. Im-
mense wmilitary significance was
attached to this since it was fission-
able with slowneutrons, Hence work
was speeded up and by August 1942,
weighable amounts of plutonium
were produced for the first time
and its chemistry studied. Plutonium
has also been found to occur in
nature in extremely small quantities
in uranium ores like pitchblende.
It is a sure poison and dangerously
radioactive and operations ‘have to
be conducted by remote control
under careful cover. An understand-
ing of the potentialities of plutonium
as a future weapon of war led toa
tremendous amount of work on the
separation of uranium and plutonium
on a large scale, In less than three
years’ time thereafter the .first
plutonium bomb fell on a Japanese
city. .

Prof, Seaborg, when he could
turn again to fundamental work
showed from ideas on distribution
of electrons in atoms, that the
elements 95 and 96 should exist.
This team studied the products of
bombardment of uranium and
plutonjum with very high energy
helium nucleus, There high energy
particles were got from the then
newly built 60-inch cyclotron at
Berkeley. Their job was to deal with
fractions of a microgram {10,00,000
micrograms=1 gram) of material
which evolved construction and
manipulation of delicate apparatus
not even attempted before. It must
be said to the credit of Seaborg and
his collaborators that .they . hit the
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headliness again in" 1944 with two
new discoveries, © One was ‘ element
number 95 to which they gave the
name Americium;it was named after
America, the new world, by analogy
with europium named after Europe.
The other waselement No. 96,styled
Curium in honour of Pierre and
Marie Curie, leaders in radioactivity
and discoverers of radium, This was
again to follow a convention to

name it like gadolinium, which got
its name after Gadolin, the famous
investigator on rare earths. These
two elements ‘are intensely radio-
active and by 1946, they were able
to isolate weighable quantities of
their pure compounds and a study of
their properties was pursued, It

might be mentioned that in naming
the elements, it is an agreed princi-

ple that the discoverer shall have

the - last- say. Accordingly the
International Union of Chemistry

whicl} met in- September 1949, at
Amsterdam, have agreed to all the
names given for the four new ele-
ments by the discoverers.

Further research in this realm
was pursued with- vigour ‘at - the
university of- California, where a
tremendous amount of work is going
on under contract with the' Atomic
Energy Commission, on high' energy
proton experiments, cosmic rays and
so on. It is from this campus that

two additional laurels are recently
announced.  These are the two

newly discovered elements, numbers
97 and 98 tentatively named Berke-
linm “and ‘Californium.' It is‘too
eatly to expect fuller details "of “the
properties of these giftsof theatomic
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‘age, but we are assured that work

ip“this direction is proceeding at a
rapid paces These two will be
highly radioactive and will resemble:
uranium in some of their properties,
Prof. Seatorg ‘who holds the  unique
privilege of being the co-discoverer
of three elements, some time ago
said that, “Neptunium may even-
tually become a familiar element in
laboratories but the high activity of
the rest would make it necessary to
handle them in small amounts in
special laboratories; and the extreme
activity of curium introduces still
further difficulties.” From this state-
ment one can comprehend the al-
most herculean task of dealing with
deadly active and comparatively
unstable materials of the order of a
ten mi'lionth of a gram; but scientists
have proven themselves equal to the
task and are marching ahead from

milestone to milestone in the path
of glory.

Though at one time' past ‘it
was a firm convinction that no more

additions to the 92 elements could
be made, to-day there is still* space’
for fresh laurels. Judging from the
existing kncwledge, the author is of
the opinion that one day man might
hit the target at the 103rd element
and that would mean 5 more new
elements, The discovery of these-
new finds is such an alluring yet
dangerous proposition  that apart
from addition to fundamental sci-
ence, one may get another element

like plutonium which may spell
disaster to earth. Will such an

element be discovered ? Time alone
can give the answer,
(Science News Service)
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FACTS THAT INTEREST.

Butter from Coal

The worst thing you can do with
coal to-day is to burn it in the grate.
This is the opinion of the scientists
and chemists who are taking coal into
the laboratories and obtaining from
it more than 2,00,000 different pro-
ducts.

For instance, in Ohio recently, a
chemist produced from ordinary black
bituminous coal, a small,smooth yellow
butter that tasted as good as the real
stuff. But amazing as this may seem,
the backroom boys of the modern coal
mines are prouder of the fact that the
famous life-savers—the sulfa drugs-
are got from coal.

We know that when coal is baked
to a certiin degree, gas escapes and
only a brittle grey chunk called coke
is left. However, during the baking
process a gummy substance known
as coal tar is also obtained. It is this
miracle stuff which is laying the

foundation of a huge coal-chemical -

industry.

For years now, oil has been
described as nature's contribution to
Twentieth Century scientific - and
mechanical progress. More recently
we have been told that radium is to
give us a push-button future. But
oil is getting a little scarce and radium
is extremely difficult to obtain. Coal,
however, is there in abundance and
it will take 3,000 years Jto exhaust all
the known resources. Furthermore,
coal has more to offer.

Did you know you are wearing
coal in dyes that gave your clothing
colour. You eat coal in the form of
flavours and vitamins and the ladies
use it when they make-up and spray
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themselves with perfume. You handle
coal when you grip the telephone
receiver for plastics are made from
coal, and when you have a headache
and take an aspirin the odds are that
coal helped in the manufacture.
Novocain, which is replacing cecain
in U. S. dentists' surgeries, is another
coal product.

If you drive a new car, the steel
work has a coal content and the safety
glass is shatter-proof because chemists
have discovered a method of making
coal into a transparent plastic. The
fluid in the hydraulic brakes, the
anti-freezeintheradiatorand synthetic
rubber in your tyres all come from
coal. And, of course, petrol has been
got from coal for years. At present
it is estimated that from a ton of coal,
products worth- £100 can' be manu-
factured and yet the chemists say
they are only beginning. Who knows

but in ten years' time it might be
illegal to burn coal.

Mobilophone

New Medium of Communication,

In the Summer of 1950 the
Mobilophone network will be com-
pleted in Holland, which is the first
country in Europe to extensively
develop this new system of communi-
cation. This means that it will be
possible to telephone in the whole
country from cars equipped with such
an installation to anybody who has a
link with the existing telephonesystem
in the country. A person who has
equipped his car with a Mobilophone
equipment will, if he is driving in the
Northern part of Holland, be able to
telephone to some one in Amsterdam
or even to some one in another car
driving in the Southern part of Holland.
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The Mobilophone is not entirely -

a post=war development. Before the
war there were in Holland at least
150 cars equipped with it. These,
however, were apparatus attached
only to a small network, For instance;
in one town a.Fii‘e Brigade was so
equipped and in another the Port
Commissioner. In those cases, it
was only possible to telephone  bet-
ween Headquarters of the particular
organisation and their vehicles
equipped with Mobilophones. How-
ever, since the War, this service has
been extended to the official P, & T.
communication systems, with the
above mentioned result.

Holland is the first country in the
World to make this system universal.

In the United States only certain routes -

have the facilities of this system that
is only important highways.

The advantages are obvious.
Doctors, whilst driving their cars, can
be telephoned from their houses
to immediately proceed to a serious
case. Police cars are, of course, all
equipped with this system. Further-
more, various taxi companies have
equipped their taxis with this new
communication system, both in order
to be of service to the customer, who
can still conduect his business whilst
driving his taxi, and in order to be
able to redirect taxis to any new
customer; so that it will not be
necessary for an empty taxi to return
to its taxi-stand before being able to
pick up passengers.

Trains also are being equipped
with these installations, so that it will
also be possible to telephone from a
running train to anybody attached to
the P. & T. Telephone System orto
the P & T. Mobilophone System,

It is obvious that a great future
lies ahead in many countries for this
unigue communication methods
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Heaviest Elements Yet Produced
In Cyclotron:

A new chemical element, the
heaviest substance yet identified on
earth, has been produced in a giant
atomic machine at the University of
California in the United States. ~ The
new element, tentatively named
berkelium, after the city of Berkeley
in which the University is located, is
the ninety=-seéventh element to be
discovered by man, It is the fifth
new element to ‘be produced arti-
ficially in the huge cyclotrons at the
University.

Element No: 97 was produced by
bombarding particles of curium (Ele-
ment No, 9€) with alpha particles, re=
ports Dr, Glenn T, Seaborg, professor
of chemistry at the university. The
alpha particles (nuclei of helium
atoms) were accelerated around an
elliptical track in the cyclotron until
they achieved spesds approaching
that of light, then hurled against the
curium target.

Dr- Seaborg and his associates,
Dr- Stanley G- Thompson and Dr.
Albsrt Chiorso, are known throughout
the world for their earlier work in
producing the elements neptunium,
plutonium americium, and curium
Nog. 935 24, 5 and 96 in the chemi-
cal poster): None of these elements
is found naturally in the world:- One
of them, plutonium is extremely im-
portant in the production of atomic
energy.

The scientists have as yet rio idea
of what value the new’ element may
hold for man, but its production does
indicate, they say: that more new.
elements may be found through atom-
smashing methods.

Oil-Well Drilling Tools Are Using
More Diamonds:

Diamonds are finding new appli--
cations in cil-well drilling, in addition
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to their established-uses- in bits’ for
coring and hard=formation* drilling.
Two important new uses are in wash-
over : shoes.+ and , in . whipstocking
operations.,

Diamond. washover shoes are
similar to diamond core bits.
purpose is to recover stuck drill pipe

and other such ‘‘fish." . By, drilling .

formations too hard for conventional
washover shoes, they allow fairly
quick recovery of fish that otherwise
could not be recovered,

In deflecting holes by whipstock-
ing, diamond bits have proved of
value. Int hard formations; usually
~ the necessary length of pilot hole can
be drilled without trouble. Alses there
is.Jess tendency for diamond bits to
bend  back toward the old hole
because of - reduced - resistance: of
drilling the softer cement plugs.

Another application of diamonds
has been in reamers used forcleaning
and straightening the walls of a hole
drilled with a conventional rock’ bit.

Still -another use of diamond 'bits
ig/in- side-wall' coring' devices. Dia-
mond-set  undercutter  knives ‘also

have been tried;" but it is too early:

toevaluate-their performance. -

Laq__epLike Plastic Fabric.

Developed by Minnesota Mining .

& Mig, Co., Lacelon is a lace-like,
non-woven cellulose acetate plastic.
It*may be heat-sealed or formed by

direct 'heat- application. It can: be:

combined with paper, cloth, or: other
acetates by roll casting with a~trans-
parentadhesive.

It does not fade in sunlight, wilt
in water; run or unravel, and isflame-
resi_étaht- It is finding application in
women’s hats; floral decorations,; and
gift: wrapping.
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Artificial Rain.

New York to-try -experimént..

Newyork is about to become the
first major city in the world to try. to
make its own . rainfall.. Experts here
though they have high hopes saythat
they never expect to see the. day
when they will be able . to. turn. the.
rain on or off -at will.  But they are
hoping that they would be: able. to
catch some rain that otherwise would
not have fallen at:all.

With the water shortage growing .
increasingly more serious ‘Water
Commissioner S. J. Carnyehas already
been upto Schenectady to' talk" with
Dr. Irwing Langmuir, the'nobel price
winner who leads  the field as' an
artificial’ rain’ maker. Dr« Langmuir
and Dr. Schaefer are' quite sure that'
rain could be made to fall where none
wcould have fallen naturally. Last year
watched by army and navy officers.
they brought rain to an area of the
New Mexico desert where none had
fallen for years. The induced fall”
was estimated by Dr. Langmuir to
total about 32,00,00,000 gallons. Other
metericlogists dispute his estimate of
the amount of the rain, and also his"
calculations of a natural fall. But they
donot dispute that rain fell in large

~ guantities after his experiments.

" The kgy to the whole thing, say
the experts, is that' 32 degrees F 'is
not the freezing point of’ water ‘but’
the melting point of ‘ice. Water can®
exist in liguid state down to 38. de-
grees. below F. zero,. or 70 . de-
grees of frost, andin clouds frequently.
does.so; Most clouds consist. of tiny .
drops of water too light to fall.- When:,
their teinperature is between  32.,and.
38 degrees F they are known as
“super-cooled” clouds=clouds: in
which the wateris stillliquid But would*
not take much to freezei-There~are”

FAGT



two ways. in.which freezing can
happen; a suddendropiin temperatire
below -38”F or the presence in the
clouds of “sublimatjon nuclei”, These
are paiticles of dust or ash around
which water will frzeze.' In either
case each minute drop of water turns
toice; and in'the'second case rain or
snew often results:

Dr.. Schaefer’s work is based on;

dropping. dry: ice~pellets. . into the
clond and inducing snow. Just what
means will 'bs used in. the coming
New York experiment is uncertain-
But nobody is. watching  the . project
with more interest than the. lawyers:
lhey foresee a new crop, of problems.
If one farmer induces a cloud to drop
rain on his land, they wonder, what
will be'the position of the farmer
further onward, who had. hoped. that
it would rain on his fields instead ?
Does anybody own clouds:? And
there may be Iegal Hability . and
damage for, rain benefxclal to one
crop.may be:ruinous to another.

Flaw Finder:

A" portable’ instrument that
applies 'the  principles  of radar in
testing matals ' is announced: in' the
United: States.’” The company that

-developed it says'the device transmits:

ultra +high- frequency vibrations that
penetrate upito 30 feet of metal in re-

vealing internal cracks; holes, pockets
and other imperfections.

May- 1980

Such imperfections. interrapt the
vibrations and reflect - them back to
the Instrument. The vibrations are
converted into electrical impulses
that appear as vertical reflections
upon a viewing screen: A line of
square marking on the screen- repre=
sents units of distance so that the
reflections indicates where the flaws
are in relation to the suiface cf ‘the
metal. The reflections also ‘give an'
approximate idea’of the size uﬁd’
character of the flaws.

Known as an. ultrasonic reflecto=
scope, the instrument can be used to

test plasticss ceramics, tungstgn,
molybdenum, magnesmm, copper,
brass, bronze and carbides, in

addition to structural metals. It can.
be used on old and new equlpmezﬁ
mnetals prior to processing, and in
malntenance inspection of machmery
and equipment.

The device fs . expected tobe-
especially valuable. in shipbuilding.
and repair, works helping . to prevent.
ship breakdowns caused by defective
prope]]er)shafts- castingss and other
equxpment Shlp builders, steel
makers and marine engineers recently,
witnessed a demonstration of the
reflectoscope sponsored... by ther
Society of Port Engineers in the Unite
ed States. . Itis manufactured by the
Sperry Products Company at Danbury,;
in‘thestate of Connecticuit.
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‘News & Notes.

Po@ssium Permanganate
Industry:

. The Government of India has
accepted the Tariff Board’s recom-
mendation that the existing protective
duty on potassium permanganate shall
be replaced by a revenue duty with
effect from April 1, 1950- The Board is
of the opinion that the output of the
indigenous industry is only two-fifths
of the rated capacity and meets only
one-tenth of the estimated demand in
the country-

Newsprint Mill:

The Minister for Industry and
Supply recently revealed in Parliament
that a newsprint mill with an annual
capacity of 30,000 tons is being built
in Madhya Pradesh. ‘The requisite
quantities of steel and cement have
been allotted for this purpose; and
construction is proceeding satisfac-

torily. Facilities have also been given

for the import of machinery from the
U. S- A-

Petrol Consumption:

Consumption of petrol has in-
creased’ considerably in the recent
years-
tion including military indents was 8%
million gallons for the whole of un-
divided India- At present the con-
sumption on the basis of rationing is
estimated at 12 million gallons exclud-
ing military consumption, The num-
ber of petrol driven vehicles is now
put at more than 2,84,000 as against
1,70,000 in 1940. Calculated on the
basis of 1,000 gallons per vehicle per
year; the total requirement comes to
about 284 million gallons. Consump-
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In 1940 the monthly consump:

tion has been restricted to nearly 50%
of the requirements. During the second
half of 1949, 74 million gallons
were allotted for civil consumption.
The oil companies demanded a mone—
tary allocation of Rs. 787.85 lakhs
for the first half of this year. This
amaount would have enabled the com-
panies to import about 112:56 million
gallons: The Government however,
has not been in a position to accede to
this démand in view of the scarcity of
foreign exchange: Monetary ceiling
for this period has been fixed on the
basis of 83 million gallons entailing
an extra expenditure of Rs, 597.lakhs
compared with the second half of 1949,

LABOUR.
Employment Situation:

January returns of Employment
Exchanges reveal that a large number
of vacancies were filled in private firms
than in = Government Departments.
The shortage of trained workers con-
tinued particulatly with regard to
turners, mechanists, electricians, drau-
ghtsmen, nurses, trained teachers and .
comPounders. On the other hand,
there was a surplus of inexperienced
matriculates  and' graduates aspiring;
for clerfcal jobs. Placing totalled
19,328 as against 19,605 in December
1949: This .decline is attributed to
less employment avenues in Delhi and
Punjab, = The placings in Madras,
Madhya Pradesh and West Bengal
weres however, higher than in the
previous month- In the Uttar Pradesh,
a decasualisation scheme for textile
and industrial labour ‘was introduced
by the Staie Government. Under this
scheme, a ‘‘poel” of unemployed
workers has been formed. Employers
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are required to recruit workers from
this pool- . \When the pool is unable
to provide
vacancies are filled by other workers
registered with the Employment Ex-
changes, \

Trade Union Organisations.

The Labour Minister_ recently
revealed in Parliament that the com-

parative strength of the I. N. T. U.
C., Hind Mazdoor Sabha and A. I.
I U- C, as claimed by them in
June, 1949, was: I. N- TI. U. C- 853

unions with a membership of11,99,629,
Hind Mazdoor Sabha 413 wunions
with 6,46;921 members and A. I. °T.
W € 5744 unions with 5,27:662 mem-
bers, ‘l'hese figures have not been
verified by the Government of India.
The Government of India has on
every occasion invited all the three
organisations to international confe-
rences. Ass; however no organisation
has found it possible to "agree with
other organisations in this respect,
the Government has had ' to accept
the nominations of the most repre-
sentative of the three organisations-

Agricultural Labour Enquiry.

‘In reply to another question,
the Labour Minister said that as
there was no reliable data which
could be used as a basis for the
fixation of minimum wages for agri-
cultural workers. by: the States
Governmentss it was decided with
their concurrence to conductan inquiry
into the: conditions of agricultural
workers in villages selected according
to the principles of stratified random
sampling.- - For the purpose of this
inquiry, the country has; been divided
into 20 administrative: units . each
under the charge of a supervisor with
a number of investigators and other
staff. So far 16 units  have. been
raised and about 700 villages have
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been selected; - The main mqmry has

. commenced in most of .the. States.
the required men, the -

‘The Committee of Economlsts and

Statisticians of the Cabinet Secretariat

recommended that the inquiry should
proceed gradually and accordingly a
preliminary inquiry was conducted
in 27 selected villages in the States of
Agsam, West Bengals Bihar, ' Orissa,
the U. P-s» Madhya Pradesh, Madras
and Mysore'

I L. O. Regmnal Training:

It is reported that the’ 1. L, 0.
proposes to organise a series of
regionai training'institutes under the
auspices of the Asian field office on -
technical training at Bangalore. The
main purpose of the programme is
to give training to officials of Asian
Governments in methods of vocational
training so 1hat they may organise
vocational centres in their respective

countries. ' In giving these courses,
special attention will be paid te the
peculiar needs of  the region, - lhe
I. L.-O, will assume financial res-.
ponsibiiity for organizing the courses.
The first course will last six -months
and the others. three months each. It
is proposgd that the first regional
training programme. should include
training of T. W. I. (training within .
industry) institute .conductors; voca-;
tional instructors' training; and appre-
nticeship administration and organiza-
tion of national training programmes.

Sulphate of AmmoniafromUS.S R,

Australian Government is examin-
ing the possibility of securing urgently
needed supplies of sulphate of ammonia
from Russia- Sulphate of ammonia is
used as a fertiliser for sugarg tobacco
and other crops.

Minister - for Commerces’ Mr.
McEwen, said thatismall quantities of
sulphate of ammonia were produced
in Australia, and, in the past these had
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béen supplémented “with imports from
Britain and, Russia. ‘T'he British
Government  had indieated that " it
could notincrease supplies'toAustralias

New Cloth With Bushland Smell.

For the first time, the aroma- of
the.Australian bush (jungle) has been
permanently impregnated ‘in cloth:

Presentation of ‘Harex’ tweed in=
corporating this-aroma aroused interest
at the Australian Fashion Fair, staged
in Melbourne.

tweed is named
‘Mallee’y a’ rich' earthy brown. Its
- aroma is elusive- In the street'it 'is
imperceptible; but when a suit is hung
in a wardrobe it gives off the fresh,
sweet aroma'of an'Australian fern gully.

The spécimen

At! Geelong, « extensive research
has finally produced a satisfying result:
In'the early 'stages failure met ‘every
experiments Eventually, the company
appealéd to the public for suggestions:
and tweed with an aroma of the bush-
land is the result.

The manufacturers assert that the
avoma will remain‘for the Jife of the
cloth.+ Already' the innovation has
attracted attention, and heavy orders
for-the cloth .are reported:

Manufacture of Chloromycetin:

~A-full-scale plant for * the manu-
facture of synthetic chloromycetin has
beenicompleted at the Parke Davis &
Co’s Laboratories, U- S- A*

The. starting . raw . material - is p—
nitrobrom=acetophenone which is first
condensed with hexamethylenetetra-
mine, then hydrolysed with ethyl
alcohol:"and* hydrochloric acid, and
acetylated withacetic anhydride and
sodium acetates The resulting product
is 2subjected “to  hydroxymethylation

! 1
1 5
with formaldehyde and sodium bi-
carbonate, the product reduced with
aluminium isopropylate, then hydro-
lysed with hydrochloric acid. Follow:
ing neutralization with caustic soda,
the isomer mixture resulting is separat-
ed by reaction with d-camphorsul-
phonjc acid, the desired isomer re-
covered by neutralization with caustic
soda, and the resulting product reacted
with methyldichloracetate to yield
chloromycetin.

The biological method of manu-
facture is by growing streptomyces
veneguelac in nutrient medium consist-
ing of wheat gluten, glycerine and sodi-
um carbonateandsodium chloride, pre-
pared in one of the seven 50-gal. pre—
seed Inconel-clad tanks provided with
the jacketforsteam or chilled water and
air sparger. The nutrient medium is
diluted to needed strength with
deionized water and " inoculated steri-
lized. The culture grows under sterile
air agitation and the temperature is
controlled at about 86°F.

As soon as fermentation of one’
of the pre-seed charges has been

completed, the tank . contents -are
blown to one of the seed tanks,

freshly charged with sterile medium.
Air is bubbled through the sparger
to raise the  internal pressure, under
control = of a back-pressure’ vent
valve, to about. 10 psig. and keeping:
the:contefts agitated. When a seed
tank-charge has been' propagated: to’
the optimum  point, it is blown with
sterile-air -to one~of the 5,000 gal;
fermenters  charged with sterile
nutrient:medium. Here, fermentation
proceeds for about T6 hr. When
fermentation is completed, the con=

tents of the fermenter are "discharged
by ' air pressure to 3,000 gal. In-
conelined' tanks  which serviee' as
feedtanks for the filters.. Here filter
acids' and'' decolourizing materials
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are added. Broth accumulated in
aluminium holding tanks is pumped
to a centrifugal counter—cutrent
extractor, where the chloromycetin
is extracted in amyl acetate. For
this purpose the extractor which
maintains contact between counter-
flowing phases of two immescible
liquids, at the same time separating
the phase by centrifugal force, is
used. The throughput rate for
the exiractor is about 360 gal. per
hour of combined liquids, and the
total time required for a single batch
of broth is about 14 hr. The chloro-
mycetinacetate concentrate from
the extractor is collected in a
1,500-gal. tank of stainless steel and
then is concentrated further, to
about 40 gal. in an Inconel natural-
circulation evaporator  opérated
under a 0,3 in, vacuum, Operating
temperature is less than 100°F. The

acetate condensed is returned to
process,

The concentrate is washed with
acid, alkali and water and then
charged into a small glass vacuum
crystallizer where the remaining
amyl acetate is vaporized and
condensed at 100°F,, and the residue,
containing the crude chloromycetin
crystals, is reduced to a volume of
about 1 gal. The crude crystal con-
tainers are carried to a refrigerated
room where they are held for 8 hr.
at 40°F. The material is then mannu-
ally filtered on a stoneware suction
filter and the partially purified cry.
stals are charged in trays into a
vacuum dryer for removal of the
remaining solvent. Frém the dryer,
6 batches of crystals are combined
and charged to a 200-gal. rccrystal-
lizer, provided with low-pressure
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steam on the jacket. The ;:ryslals

are slurried with about 70 gal. of
water and mixed with one-tgmh
their weight of decolourizingcarbon.
Upon heating to 200°F., they gointo
solution in the water. The slurry.is
then dropped hot;to a 12 in. Shriver
plate-and-frame filier press which
has been pre-heated. The clariﬁéd
solution.is further treated in a heated
Selas ceramic filter and the hot
concentrate then flows to an open
75-gal. crystallizing tank equipped
with a jacket. Here the crystalliza-
tion is completed at about 40°F.,
using chilled water on the jacket.
The finally purified crystals are
removed to an atmospheric tray
dryer and finally to a micro pulver-
tizer for reduction.

Although the synthetic process
isrelatively complex, involving 10
reactions and a total of about 30
steps (not including various recovery
operations), it hasa number of advan-
tages compared to the biological
process. It requires much less
operating space for a comparable
output, and it is free from contami-
nation” problems,

Manufacture of Formaldehyde.

The usual method for the pro-
duction of  formaldehyde from
methyl alcohol has been meodified
to make possible the recovery of
hydrogen and its re-use for the
synthesis of alcchol.

Dehydrogenation of alcohol by
passage through a copper tube heat-
ed by an electric circuit, preferably
in the presence of water vapour to
avoid poisoning of the catalyst, pro-
vides a method for the recovery of

TSN Page, 499



hydtogen mixed with a ‘certain
amount of carbon monoxide. With
the use of oxygen along with cata-
~lysts such as copper, silvered copper,
platinized copper or silver, the pro-
cess is much more effective, Oxida-
tion and dehydrogendtion in the
presence of hydrogen as diluent give
yields corresponding to those obtaln-
ed from the normal air process but
‘with the additional formation of
" bydrogen. The results confirm the
possibility of producing formal-
dehyde with practically the “same
yleid as is normally obtained. Air
is replaced by a mixture of « xygen
and residual gas containing hydro-
gen, and by increasing the rate or
voliime of gases in circulation there
is very good recovery of hydrogen.
Since the cost of the oxygen used is
less than half that of the hydrogen
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recovered, the method offérs econo-

mic advantages.

Leaf-roll Virus in Potato Tubers,

Storage conditions which would
cure leaf-roll virus-infected tubers
have been worked out at Rotham-
sted Experimental Station. Tubers
infected with leaf-roll  virus are
incubated at 37.50°C, in flat open
dishes filled with water for various
periods., . The tubers removed from
the incubator are stored under nor-
mal conditions uatil they .sprout.
The unheated tubers produced typi-
cal leaf-roll plants; those heated for
periods between 10 and 20 days
showed typical symptoms, and none
of the tubers that isurvived 25 or
more days heating produced leaf-
rell plants,

- FACT



THREE YEARS OF GAS MANUFACTURE IN F. A.G. T.

In Fact Vol. 4, No. 9 was published an article under the above .

caption. The accompanying table is an appendix to that article.

1947 1948 1949
1. Woodtused Vol. tons. 37,554* 51,436 48,714
2, = dry S. Tons. 30,916 47,648 46,045
3. Producer gas made [1000Cu.ft. 18,57,540 | -26,07,777 125,03,367
(A) PG issued to hydrogen j
‘ manufacture S 15,11,352@f °23,69,839 |23,00,608
(B) ,, to N, manufacture 4 78,131 1,48,968 | 1,55,503
(C) ,, issued to Synthesis o4
Divn. ,, 76,856 5,009 2,366
(D), ., Sulphate ,, s 10,409 65,363 | 35,765
(E) " e Lab. & : ;
Colony 5 11,937 9,150 | 9,125
(F) Tar collected Gallons 95,520 3,85,944 | 7,87,734
(G) Ash collected Cu, ft. 8,483 32,900 | 27,600
(H) Soda ash used S. Tons. Nil 379.7+112.48] 445.96
(NH,) :
4. Hydrogen issued 1000Cu.ft.| 2,34,151@| 5,49,015 | 6,06,042
5. Nitrogen 5 4 A 99,232 2,22,790'1 2,15,6 55
6. Ammonia made S. Tons, 1,299,1 = 7,40.31 1 8,600.6
7. Dry wood/ammonia 1b/1b. 17.5$ - 6.43'1  5.35°
P. Gas analysis 6/47 | 1/48 | 6/48 | 1/49 | 6/49 | 12/49
CO.% 9.1 Fe: 2 6.2 6.9 8.1 8.1
0,% 0.2 0.2 0.2 0.2 021 - 02
CO% 27.0] 220)] 29.4| 28.1] 26.1| 265
H.% 15.0 13.7 13.9 13.9 14.2 16.3
CH,% 20,1 399 “37F| 37 {- oA
N,% 578 | 48.0| 46.6 | 47.2| 474 | 455
COtH,% 37.0 40.7 43.3 420 40.3 42.8
. Gas per Ib, of wood ;
dry. c, ft/Ib, 30.0 ) 27.2

* From February, 1947

@ From May, 1947

“May 1950

# From June, 1947

$ From July to january.r
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. CHEMICAL:AND G
ENGINEERING CO

SPECIALISTS ' IN DESlGN AND g
OF COMPLETE PROCESS PLANT & EQUIPMENT FOR

® PRODUCTION, COOLING AND PURIFICATION OF INDUSTRIAL GASES
© WATER GAS, PRODUCER GAS, HYDROGEN
® (CATALYTIC PROCESSING OF GASES

© REFINING AND HYDROGENATION OF OILS AND FATS. producing
EDIBLE AND INDUSTRIAL OILS, HARDENED FATS, VEGETABLE
GHEE, FATTY ACIDS, GLYCERINE

. CALCINATION OF LIMESTONE, DOLOMITE, AND MAGNESITE

o SULPHURIC ACID
© AMMONIA AND METHANOL SYNTHESIS
® AMMONIUM SULPHATE AND NITRATE
© DUST AND FUME CONTROL AND RECOVERY
® INDUSTRIAL CRYSTALLIZATION

Although specializing in the above plants we are fully
equipped to undertake other new and original projects.

We are prepared to collaborate in design and specifications of plants planned
by clients right through to manufacture, erection and putting to work.

Illustroted bulletins describing the ¢arivus types of plaats available on request.
.
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