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For India, which has been dapendent on imports of foodgrains since 1946 to supple-
ment its own produetion, it is of paramount importanse to achieve self-sufficiency in
foodgrains, With limitations on increasing agricultural preduction by expansion of
cultivable land, the achievemert cf the goal of self-sufficiency in foodgrain production
is largely dependent on imrrvements in productivity by the use of chemical fertiliszers
along with other inputs like better secds, water, pesticides, etc. In India, the
consumption of the total plant nutrients, namely, NPK, was only of the order of 10 kgs.
per hectare of arable land during 1968-67 as against the consumption of as high as
622 kgs. in the Netherlands., There is thus good scope for increased consumption of
fertilizers. Corresponding to the levele of production envisaged in the agricultural
sector, the targets of consumption for nitrogen and P205 have been placed at 3.2 million

tonnes and 1.4 million tonnes respectively for 1973-74. The tentativc demand projections
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1. JaMredue SAGR
1.0 T e ccurtriag whi:r are bestowed with 11
the rcw moteriiles, le ve ‘lnne trheir uveilrdilit, in
sufiicient quantities, required in the men f cture
of priwary fertilizers conteining nitroren,
phosphorous and potigsium : re very few, Hence, the
choice and development of feedstock wnd rrw usteri 1
for fertiliger industry, cpeciully in u« developing
country with problems on foreign exchange resources
sre complex. The axtent of requirements and the
choice of the row matericlis would depend mmong
other things on fuctors like =«
e) the fartilizer demund =nd its
product p:-ttern to suit to the
needs of tue soil and oropj
b) av 11 bility of riw meterials
ond feedstock and the extent of
their evril:bility; ocnd
0) considerations thut (o intn the
Tnthe fertirizor pendvotion oY
1.1 The implications »f these =gnectz in the
choice and development »f feedstock end rew
m:teri .1s for the fertiliser industry in India
hive been Jdiscussed in brief in the paper nresented,

1.2 To achieve a susteined growth rate of 5i for
agriculturesl production in India during seventieas, there

being limitetions in either incressing the agriculturel

lad or developing irrigation, soil conservation
=nd other fucilities, it has been recognised that

fertilizers constitute the most cruciel input of the
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sgrievit rsl droaveticn rogfes e, Jesides, WG
corsuBitior ~f ‘ertiiimre in [ndie being very low,
Leoe Dout '0 B/ @ctare f ar cie iind i° g 10
there I8 =7 | “wence se~~e for trtroguetion of nigh
jsielding v-rieties of fordereing and inore 00d
roplie than of fsptilisers, Tok g ol) televant
napeete into cennideratien, the ferttligee
requirements 88 ot the end of Yourth (197%«74) and
Pitsh (1978=79) Five Yerr Flane have deen pleced »8
the folleving levels:
(Tede )
(Pertiliser reouivements 1n '000 tonnes)

e N 4

s) 1973=T4 3200 1400 900
b) 1978=-79 $200 2100 1500
1.3 In order to =evtch the reauirewents of e

nitrogenous end pnosphetis fertilisers in 1970-79

with loosl procuetion, the praogrsane of dev:lcpment
{s conetantly u.der reviev. T e present stetus ond
the prograp-e >f development durirg the next 7 or 8

yeurs to come are briefly s utders

(Tedle II)
(Pigures in ‘000 tonnes)
Description N _PA
1‘ ",
h prm'u"oin‘i" Pﬁn slled
cop city 1344 L ¥3)
1i) Sclhemes u:.der imple=
wentetion/firmed up
for implementation 1668 431
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i« wrpstily Y2 8 plenned
furt\imr ¢ 2qhi10VE |
produe jor enlehing ~i W

tepgets f o reus-tler by
=L WH %

"0
Tota) (1) o (2) 000 950
L A

Yot It wil) 1@ seee f-on e infrrestiice fu-aisved

thet Shere 10 stil) e need W pl e for Turti o
eupae ity o 0ot the fertiliner resvir sente in
lute seventios. Mo waver, vwilthk i ose dev:iepeenis,
Indie 18 likely to entrye 00 one >f Lo lealing
srouveers of feriilisers .efore \he turn of UW
docede.

1e% In the rbesence ~f Ay ahowh resoulfoes, L. we
is no of¢ nised produe’ lun 2f potearie fertilisers
1o the ocountry. & smel! quintity 18 recovered in (he
form of potsacsive ohloride or sined 8 1t frow the
selt bitterna.

2,0 £abhasn of LartiliReX ALauuailon-

2.1 In the esrly st (08 of tertiliser prodvetion
in Indin, vhile the vrouuction was in the fora of
sin-le ond low neutriert fertilisers, the 'ater
developeent and future -—rogreosm € ia more in tie fma
of high nutrient sin le ¢und cceulex fertiligers,
Also, while tie ti 8% pl nt inet lied in t. e country
was hurdly Levin, ¢cn wnnu -l ¢ b eity ~f 1300 tonnes of
nitrosen, the nresent pl nis n-ve haen pl- rned for

production of nitrosen upto 270,000 ‘onnes :er innum
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e o single elrenn. lo the vare ~{ these

devel -poertie, ne fes@eteed for sitre.ep Rep . L0O
welefg ne o chonges (fom tice te tive, aletlnrly, e
t:0 srofuctice [ pooasunton, T o0 o fov Dunired Yorn@d
of 33&, pet enaul ia ire fora of single swper

phesphate -isrned ir Lhe eetly etage:, the felupe
pleets ofe oapeticd Ko of “duee uwpta V40,000 tennes

of zte‘ "ot snrul ot 3 alngle JomWl on e

W Aten ireted ond soupl@ fertiilinere,

I | 4 Wreshi=up o°f the produet petiers for We
Gepaeity Lo Whe entent piosrned 80 For 10 Sheva dolows

(istie (11)
Protuet . TN
) g B
anmm——— M war L0 MO
1. Ures e .4
t. bamonive sulphs Vo e 6,0
9. Coletun smaerive sitrete 200 4.0
¢, Ammonive chlcride o™ 1.0
S Avmenive suiphete ni'pete 32 0.4
6. Asmoniue sulph: te=
phoa phe b0 (3 ] 0.9 4 8.9
7. Ures amsonive phos. tote 1320 .5 o0 Te9
8o Nit, 0=phosphrte % %.0 M4 %.0
9. Dist moniue phoaphate 129 7.9 29 7
10, Complen fertiligers u2 3.¢ »T N
19. Sincle superpheapiete 216 13.2
12. Triple superaroephete % 20,6
13, Armonte 23 0.8 —_— ——
AL 0% 100.0 16%C 100.0

3.0 Aacsaterinla for (sriiliser produstios

%.1 Tae firet fortiliser slint 1n Indin ves

strrted ns esrly vo 194 with a sm’ll installed

oepasity of 1300 tonren/year ~f nitrs;*n os emmoniue
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eulah 30 - sed » sleeireiytio h dar- or ard eul -hurie
Peld ofe . 0d f @ il hur, i . g fo'l wed by

ot et slentl vithi: *he nest S of 4 Prpa for Whe
ePhvfegture -f Dout W ,000 terren/ enr of nitea ep
0 et ive sulrh:te based of wood pesifierticn,
Mewever, it wo Bly <IN the stnrt u, of the
fortliner plont ot 2591 in sdr r State Guring 1909
vith - s lnstclied @ oeity »f 70,000 tonnee of
Miragen/year o seeeive miphete, het indis was
0sPvad 10 e werld onp of fervlitsers. This slemt
Sterted prv woticn “2 004 on eore s0tained Tves ooel
18 Mo 04) eent srees nd loor]l 4ypeve.

5.2 e plente phamsd cisommtly 1o ®o-ANIe un
00008 o Li¢wite, oo cven (88 from Lhe eoneries of
e steel plerta nd eleotrol;tie hMydrocen, [itting
1888 the variows dovelep-om:l ro.ruenes for the
ninlng of ligrtte, srefuetior of steel tnd

OB rrtice of nover Lk up e8 b thce, At thewt
e 8:me 1 ¢, & "¢ 1nring wma 1sc n-de in plereing
the preivetion »f fertilizers * ged en naphths by
Whe udo.tfos of ~ rii.1 cusdation :rocess, Howewer,
I8 vae only 1p 1o ocrl) siuti-o YBet - cleor “fouire
o8 the surplus sv t1ability of nml.tic ecer: od bWy
which tire steat refe welior of nanktls olac cane
inte vorue rerulting i1n o lufge ge:le lrning i
fortiliser .roductior baped cm niphth .

3.3 iA8h teore £in, Peulrc._onts of fortilisavs

and eorsc uentl; ! ¢ foods! sake thst o fite tretp




groduction, it eg g r=rk thet tie reuiterept

cf ripbtie for t e L orr 2 feptiliger o+ 4 elfes
chemicel w itz «iil fir o tetedy *re 2v 41 BiliYy
enllirg fer use " "t rctiv fo-dstocks. svinrng
slre:dy liined £ r . kirg s8¢ f 1) *‘nhe sy flntle
nz;turul/&sfﬁelﬁtpé gigy NMttertip s been fooussed
on other fee stegxe i1+ roel, ‘.el o1l/ .eevy stooh,
fmported rmmonis», ete.

L 1Y There wes ¢ sirultnnecus develovsert in the
production of phoarh tic tertilisere rlase fros lste
fortie stortins with ‘*ie production ~f gingle
sunrerphosshute trmed on i-10rted sulphur and reek
phosphate. Indin 18 mew .redueins of plenned for
Froduetion of ritro=phoejpi. te, dissmenius phoshete,
complex fertilizers, rsuoriue sulph: Se phespwmte,
ures .omoniul rhorprute tnc riple superphosyhete.
In plirning the nraoduction of these fertili.sers,
vherever posrible, the se¢ of sulnnur h.2 been eithes
substituted or rlimirrted By vting sulphurie seid
from smelter geses of non-ferrous metal plants or
pyrites o:d nitrio ecid

3.5 Sone of Lhe espects th t have gone i the
search for alterm tive feedstnok 1ad rev eeterials

for increused fertilizer produetion heve bees brought |
out in the pares, thit follow. |

‘.O Em. “‘h s.‘:x;z‘ ‘ﬂ‘ ﬁ‘ u“;ﬂg

4,1 In Indis, Dresently sll the three fores of
fossil feedstock, 1.0., s0lid, liauid nnd g.se0ve,
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ore used in 'he "wnufreture of nitragencus fertilizers.,
snile ooke, 'ifnite, coke over £e8, nrtur.1 nd
"8@cciater a5, refiner; gar, nrri.tha + 4 electrolytie

hpdrogen sre clre-dy bein; used in the production of

aitrogen, plins h've teer drewe for the direct
gesifiontion o oo 1 urd tie use of 1SIiS/HSNHS/Fuel oil
a8 feedatock in ‘the future fer.ilizer plants. Besides,
production . fertiiigzers hue been planned in a limi!ed
vay even b.sed on anported r.amonie.

4.2 “ith tie fsst cringing developments in the
fertiliser technology, there is &« snift in the choice
of the feedstcok snd tne order of its preference
saongst the svailabdle muterials, Besides, the choice
is aleo governed by the relative costs of the

verious feedstocks and the m tionel economios.
Presently, while netursl &'8 is the most nreferred
feedatock followed by nrnnthe, the otiers cccupy
timir plese only next t. these two feedstocks.
Eowever, every country is not blessed with the
svcilebility of the most preferred feedstock, leave
vlone in sufficient quantities. As such, in plaming
the production pregremme, due consideration hes to be
given in making use of the feedstooks available
l®@ally tc the extent pocsible before considering  he
production besed on irvorted feedotock’ involving

payment in foreign eurremcy though the latter may
be & preferred feedstock.

4.9 The encl.sed statcment would o to show

hov the empharis on feedstook shifted with
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increasing fertilizer requirements, changing
technology and ov ilubility of various feedstock.

The significent develcpment in future yeers will be
in the direction of using coul for direct gasification
and the use of fuel oil/neavy stock for fertilizer
production by the adoption of particl oxidation.
Though tie share of nephthu goes dowr from its pesk
level of 71% in 1973=74 to 39% during 1978-79, it will
still oontimue to cooupy the first place followed

by fuel oil/heavy stock and cosl. The basis for

the adoption of the future pattern of conasuaption

of fertiliser feedstock is disorssed in the
peragraphs that follow,

44 Natural end oascgieted gas. MNitrogenous
fertilizer is already being produced end is further
plsnned for production to the extent of over
600,000tonnes of N per yesr both in the Western and
Bastern regions where the gas is svailsble. On the
basis of the proved reserves, there is no scope for
planning further production besed em tiis feedstook.
4.5 Naphthe. oSesides fertiligers, naphthe is
tlso sn important feedstock for the petroc-chemical
industry. The field for choice of feedstoci for |
petro=chemic=ls being narrow, in a situvation vhere
the avcil.bility of nephthe is limited, it will claim

for s priority over fertilizers in the sllocetion of

naphths. The consumption of naphtha by the

fertilizer and petro=-chemical industry in the country,
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which, at present, is of the order of about
1.4 to 1.5 million tonnes, is expected to increass to
2 level of zbout 3.8 milli n tonnes by the year
1978«79 to meet the requirements of the schems that
have been planned so for. As zgainst these require-
ments, on the basis of the projected refining caproity
for petroleum crude, primarily to meet the requirements
of the middle distilletes, the av-ilsbility of nephtha
may be of the order of 3.0 million to 3.1 million
tonnes leaving a deficit for nephthe. Sinece there is
the shortage for napntha even for the approved projests,
there is no possidility for plenning further
production based on naphtha,
4.6 Sosl/goke/lignite. There are slrendy “
fertilizer plants operating in the country based on
coke end lignite. However, the reserves for ooking
coal in India sre limited ond, therefore, whatever
is svailable hes ton be naturally e~rmarked for the
essential requirements sucl, es stesl. Indie is,
hovever, rich in low grade non-coking cosls with
medium tn high ash content snd thess deposits can
profitudbly be exploited in the menufacture of
nitrogenous fertilizers. The one inhibiting fector
in this direction is that rrising out of the larger
volume of cosl that goes intc the manufncture of the
fertilizer than thst of the product itself, the
plant necesssrily hss to be set up neer the co:il aine
i8self, wheress the need for further planning
addit fonal production of fertilizers, someticec,
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arises at 1 c:'inrg whie are fup ~7f from the ool

reserves. Denides, the a'ning feellitien for the
lupge quantities ~f coal rejuired for fertviliser
production elsc  ve te he devel-ped Siswltanecusly
with the fertilizer -rolect i1avlving high ¢apitel
investscnt.

4,6, In India, the cotac) ialsent of enal dased
slants 13 Dciry wetc ¢4 with froet interest. Thie
be¢ores cruciul from the nutiont]l e@nomic poiat of
viev, eapccinlly 4in the ocontest  f steep rine in priees
of orude o0il and conseque tly other petroleum preévets.
The segond fwo'or in fowour «f o=l h-ped plents i
tls lwwge voluse :f employns.t that such schenes
gensrate in the tctal pieture ~f wining and fertilises
preducti n. This 18 2 vitsl f etor for » develeping
country. 3So far, four sc!-ses totclling to ° eepaeity
of bdout 0.9 eillion tonres »f il rer year hsve bees
plenned bosed on direct eaificating ~f coal rnd epre
expected to be im-lemen‘ed within the nems

4 or 5 yeurs' time.

4,7 Soks SYen LAl There is su inst-lled
cspacity to the extent of sbout 110,000 ton-es of
nitrogen/year based on aoke over gas eof ther

aveil:ble from the coke ovens of the steel mills or
those of tie existing fertiliser plants. Amy
production of ‘ertilisers bssed on coke owen ges in

India will have to be necessarily tied up with i

av-ilebility in sufficient que.tities fros the ooke
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TYERN iret ) el In .afge sixe ate ]l ;lants, Lewever,
"ine® tre coet of tiur fuels ss @ source of energy

I8 b.gh cav ared ta re'e o en s AS th thn stael nills, a
® Ft of the cove ~vem L mg Poduced ts used for
providing Lthe ne-errary - et erergy for certain
soctiors of tne plart ft-elf .nd 1) tie coke oven oms
produced 18 net ovi il .e t5 plne ‘o1 an economic
sised fertilizer unit, The soojpe for development of
S8paeity hmed on eoke Hvan ges is, therefore, limited.
4.0 BaLlisk) SR There are limitutions in
Plemming fertiliser productinn bssed on this as
feedstock sinoe the sv i) dle £8 £ om any of the
refimeries of tie sise instelled in Indie is not
sdegquete o plar for »n economic aised unit. Further,
the fluctustions in the compesition of the ge8 pose

8 prodles in the smooth operation of the fertiliser
plant st the optisum level. Precently, there is

0Be ulit operating in lrdi sunplecenting its nephtha
ecnsumption with refinery ges .

6.9 Elsairolxiis ladrogen. As in the oase of coal
based plants, utilisetinn of eleotricity for
fertili mr production invelves hish initiel investment
for bdoth powver and fertiliser plants and calls for the
o 11 bility of 8 very cheap power in large quantities
ot o single loeation. Jurther, since no oarbdon
dionide vill be availedle from the smonis plant based
o8 sleotrolytie !ivdrogen, unlike those besed on
Garconscious feedstocks, the ~roducts »uttern from

e fertiliser plant Lased on electrolytic nydrogen
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will have to be limited to those which do not require
carbon dioxide.

4.9.1 Presently, there are pockets of power shortage
in Indic end even the existing fertilizer plants ere
experiencing powver cuts/f-ilures/dips. The scove of
availahility of adegquate power for fertiliser

product icn besed cn electrolytic hydrogen ' in the
iomediate future is lim.teé. Thermsl power being
costly, it camot be considered for the production of
elqotrolytic hydrogen even in future. There is,
however, the potential for fertilissr development based
on this route provided chezp elestricity csn be
produced either by tapping the available resources
for generating hydro-electrio power or by the
install:ztion of large multi=purpose nuclear power
stations snd the bi-polar cells, which are presently
under devclopment, are commercialised, contribuunc
to & reduction in the init._ el ccpital cost and
subsequent operuting costs by reduced power consumption
in the fertilizer plant.

4,10 Imported ammonig. As in the case of the
slectrolytic hydrozen, this alco limits the product
pattern to such of tne fertilisers which are not
dependent on oo.rbén dioxide. Further, considering the
problems and effort involved in unloading, handling,
trunsporting =nd storage of large quantities of
liquid emmonis, any production of fertilisers besed on
this matericl will heve to be ordinerily limited to
cosstal locations. Also, trough the initial
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investment in setting up a nitrogemous fertilizer
plant based on imported emmonia is somewhat less, it
involves e recurring expenditure in foreign exchange
for importing the ammonie ~nd thus, it cannot be
seriously considered us un alternstive materiales for
fertilizer production over long periods of time though
it would nave its usefulness in pleming production
based on imported ammonia svread over & period of
short duration,

4.21  Fuel 0il/Hesvy Stogk. In Indie, this
petroleum product is presently used as a source of
fuel for verious industrisl purposes. On the basis
of the projected crude throughput, the aveilebility
of fuel oil by 1978-79 is exocected tc be more than

5 million tonnes, while thet of ieavy stock will be
nearly 2 million tonnes.

4.11.1 Though not in Indis, fuel 0il/heavy stock 1Il
alresdy being used in the manufeoture of fertilisers
elseviere in the world., Also, it is gaining 4n
importence us 8 feedstoock in the fertiliger production
with increusing demand for nephtic in the vetro=
chemical industry end chenging technology in the use
of fuel 01l as feedstock resulting in economies in
production costs. Taking these aspects, ©8 slso the
overell itv:4ilebility of fuel oil/henvy stock from
tiie projeoted nrogremue of orude throughput into
consid.retion, pert of the fertilizer production
programre is tlreedy plamned or being planned

bwsed on fuel oil.
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4.11.2 The projected rezuirements of fuel oil/
neevy stock as feedstock for the fertilizer industry
for the orpreity that ncs Leen plorned or proposed to
be ple.ned to meet the full requiiements until the
end of 1978-79 will not be more then 1.4 to 1.5 millior
tonnes. 1In Indir, where steam reising cosl 18
gv:ilable in plenty, it should be no »roblem to
provide this quant ity of heavy stock for fertiliszer
nroduction, if necessery, even by curbing the growth
rete in the consumntion of ivel oil/hesvy stoock

for noneesrentirl purposes cnd insteed using cosl

in its plece.

B 3w i roTm
)

Depending on the end preduct end procaess
odonted, lirestons, gypsum, sulphuric escid and
hydrochloric acid are some of the materiuls thet
@0 into tle manufacture cf certzin end procucts of
nitrocen. There is svlso some production of nitrcgen
as camonium sulphute rocovered os & Yty-product from
coke oven yas, (ention may :1s0 be mede lere thet
prrt nf the gypsum that goes into the meanufacture
cf tmmonium sulrhetc in Indie,ct oresent, cones eg ¢
b: e=product from the phosphorie reid nlunts. The
only plent ¢t Sindri, “ihcr, precently, opercting
rcsed on mined gypeur isvalso exrected to switch
over t¢ the bye-product sypsum during ‘hc next two
to thre: yeere' time wren it sterts producing

pl.ogploric ecid.




tilizers.
Sel Until recently, the Incdi'n phosenh: tic
fertilizer incdustry w:s completely descndent on

i1 ported r-ock phosthrte and sulphur for its production,
licwever, with the commencem nt of procduction of
nitre=phospheute in the Iromoc: fertilizer ulunt from
late 19€5, o beginning wae m de in reducing

the use of the imported rew reterials in the
phesphatic fertilizer production, Souie produection
of superpnosprute hug uleo heen taken up bused on
the sulphurous gcses obtained from the non-ferrous
smelter nlents und vaste sulphuric weid.

542 while, in the past, the phosphr.tic
fertilizers nroduced in the country were conteining
low end single neutrient, the recent plenning hes
been oriented tow:rrds creating ceproity for the
menufr.oture of more and more hish nut ri ent straight/
complex fertilizers, There hes also been o
diversification in She rew materisls used in the
prodvction of the phosphates, sesides rock
phosphate end sulphur, the other muterials used/
planned for use cre sulphurous goses from the
non-ferrous retal plents/pyrites, weete sulphuric
acid, nitric acid and puhosphoric acid,

5.3 Rock phogphate. Irrespective of the
process sdopted in the me nufesture of the phosvhatic
fertiliger, rock phosphrte would have to be used

88 & row materianl, tre sole exception being the

case of fertilizer using iiported phoephoric acid,
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Until recently, India wis completely denerdent on
ipperted rock phosnnute for its reuirecents. In
tie late cixties, depccit~ i ock phosniute of
comwercisl interest heve been discovered in the
States of R i sth:n emd Utter Pradesh. Furt of the
deposits in Rejsstinn oan be t'ken up for exploitaetion
without any benefi:ietion, A beginning has ~lrecdy
been mode towards the exploitation of the roock
phosphate dcposits eveilable in the State of
Rejesthen end nresently, sbout 300,000 tounes of rook
phosphate are being mined end mede ev.iloble to the
fertilizer industry in the country. with the
development of facilities for mining and beneficiation
of low grade meteriel, it is exnected that Lhe
locel production of rock phosphate will greduslly
increase to 8 level of not less then 2 million tonnes
per year during the next four or five years. As the
requirements of rock photphate «1so would const:ontly
go on increasing, the lncal production will go ouly
to meet & part of the requirements of the country snd
India may have to continue to import its bal=nce
requirements of rock phosphate from different sources,
5¢4 dtric scid in phogphate momfecturs.

Nitric acid hus been given consideration for
acidul:tion of rock phosphate since India has no
resources for sulphur end the sulphur beering

mcterisls are not availahle in sufficient quartities.
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The prorphute cyule, vé wno ¢ is 1 6. «1th reridurl
effects on 1= scily Th> nib s=punsras tes

o nuf ctured Ly the ¢ rbo nitrio rrocess iU ) contedn
only aoitrete so . uble .20% for the utilisetion of ~h ah
Shere are ocriuin svuuivatlions, ssuec.iully for mhort
duration orose. iowaver, ile upnlication of nitro-
phosphates contiiring act less then 0% water solubdle
2205 hes chown encoursging response for = vuriety of
erops. In order tc conserve on the use of sulphur,
vapufeoture of nitro-phocphutes cont.ining p.rtielly
vi ter solubdle 9205 .48 Leen plenned to the extent of
e 1ittle over 200,00C tonnes of P205 over and »bove
the emisting capscity >f sbout 45,000 tonnes of ons
per snnum. Adontion of sulphate recycle proocesas,
with provision to add phosvhoriec rcid to sdjust

the N and : retio is contemplated as & process route

for the production of ~ertly weter soluble phosphate,

5.5 LYLites, smelter -ames nnd
¥AALe aulohuric aaid

Indis nas workable deposits of pyrites in
Sihear end Hej-athen Stertes, Exploitation of the
pyrites in sihar nes Leen co enced and it is
expected that production to tne tume of ubout
160,COC tonnes of P205 will be t-ken up by 197374
besed on pyrites. lhere is also » progreame for
taking up the manufucture of complex fertilisers
m-king use of the locally availsble pyrites and rook
phosphate when once progremme of mining and

beneficiation of the latter eviil:ble in Re justhnn
is finslised.
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5.5.1 The sulphurous g ses obt~ined froms the smelter
geses of the non=ferrous metsl plinte, wherever
av.ilsble, ere being exploited in the wamfscture of
phosphetic fertilisgers.

5.5.2 Similrrly, some production of phosphetes hw
+1s¢ been planred based on waste sulphuric aoid
wvherever av.ilsble in considersble quantities or
vhere there ie scone for its collection from differest
chemical snd dye stuff units.

5.6 Inporied phoanhoric agid. <rcresently, there
sre no phosphatic fertiliser umits operating besed on
imported phosphoric acid. During the period of
scarcity for sulphur, vhen the supply position i® the
internationsl msrket was uncertain :nd the prices
vere culing high, phosphute production hes been plamed
to @ limited extent =t three locations b; meking vee
of imported phosphoric scid. As per the arr:ngements
made, the duration of impo.t of the acid is expected
to be about 5§ yenrs, by which time these units also
may be -ble to create their own fucilities for the
renufaoture of phosphoric scid within the country.
5.7 Elepental Fhosohorousge Since the nanufacture
of elemertsl phosphorous for fertilizer sroduction
would elirinate-the use of imported sulphur,
considcration has been given for the menuf:octure of
phosphorous within the ocountry. This calls for
availebility of cheap power in abundance. Bven then,

.t is felt tltat the economios of manufroture of

phosphorous within the country will break even
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compared with wet phosphoric seid only when the
ruling price for rulphur is vary high. Though there
hed been cyoles of siort: ;e for sulphur ‘n the
internstionil m rret, by crnd lerge,the material is
uviileble at rcamonell. nriges nnd,us such, no
produvotion of phoephstic fertilizers besed on elemental

phosphorous hus been plinned so fur in ‘he country.
5.8

8ince hydrochloric acid is not cv_iladle in
sufficient quin.ities 2t amy sinsle loontisn :nd the
chlorine procuaed ic ~tnerwvise usefully utilized, no
phoephute sreduction “ius heen Hi:nned by this route.
$.9 The crowth rat2 in the consumptinn oi
phoegph.tes .5 lso the develepment cf ~roduction
in Indio wee :oue.nul slow in tiie nest. Heovever,
vith the increasing consuaption of nitro,_en, moro
send more im L form of crmplex ferti)isers e#nd
with the orogrua . oi deveicpuent alrexdy on hand,
the phog-hute {ndustry is exieoted to reke rupid
progresr in tie future yecrs. The catiantes of
produetion and tne requirencnts cf verioua rov
moteritls for the phosphute industry as vt sresent
and in the future years . re expected to de es
followe i

(Tadle IV)
(Yigures in '000 tonnes)

Desoription

1. anticipated production

expressed as 1203 330 670 1300 2100
2. Antioipated £, production
od on nitrfo“ecid a5 3% 200 400
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3. Raw meterizls(other than

a& ﬁocE pﬁospﬁafa!75:7§% 3PL) 1000

1900 3550 6600
b) Sulphur 225 425 650 1200
¢) Sulphur equivulent of
scelter geses fron non-
ferrous metcl plonts 10 20 80 100
d) Sulphur equivelent of
vyrites - 50 125 300
e) Sulphur equivulent of
waste sulphuric acid 10 20 25 30
f) Phosphoric scid as P205 25 100 225 100

It will be seen from the information in Table IV

thet by substitution and diversification of the
acidulating medium of rock phosphate, the
requirements of sulphur, which is otherwise imported,
have been brought down almost by 50%.

6. Rotesalc fertilizers

6.1 India has no known resources for the
manufscture of potassic fertiligsers but for small
quantities that could be recovered as potsssium
chloride or mixed sal%t from the bitterns of salt
obtained in the manufecture of coumon salt from sea
vater., Since the unit nutrient value of K0 o8
pottasium ohloride iz more economicel than potsssium
sulphate, the major portion of the requirements of
petiasia fertiligers of India is being imported emd
wed a3 potassium chloride. Some quantities of
potasesium sulphate :lso find npplicetion for specisl
orops like potato, tobacco, etc. where the nresence
of chloride is considered to be detrimentel to the
orop.

6.2 Since the sult works in the coumtry ere too

szell and scattered, there are limitations in
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recovering the potesh from tne sclt bitterns, LCven

if all the potes.ium that .5 upresent in the 5.1t
bitterns is recovered, still it would umnunt to only
adbut 100,000 to 125,700 tonnes »f K20 ner yeur us
eg2inst the requirement of 900,0CC tonnes of K20 by
1973=74 and 1,500,000 touuer of K,0 by 1978=79. 1In
this context, there is the necd to look for alternztive
aetiiods of recovery of potassium from sec wcter itself
und & search for potussic deposits in tne ocountry is
slso considered to be importamt,

7.0 Couclusiong. The chioice uf rav matericl for
tertilizer production in sny country will heve to
depend on the reletive avoilibility of different
feedstocks ard other raw mrterials ' nd the netionsl
egonomics. hat s gonrd for one country mey not
necesserily unnly to tnotier. As an exsmple, while
Indi. has l:rge reserves of low grade non=goking coal
which cen be exploited s: ¢ reasonably lov cost of not
more than $5-6 per tonne st the mine hLeed, this mcy
not prove to be attruotive feedstock in countries
where its cost is high compared to thut in Indis rnd
other 2lternative fuels sre >vailecdle comparatively

8t a che:per price. Hence, a balonce hes to be struek
‘between the relative .economics of menmuf.oture of the
‘fertilizor based on different feedstocks end raw
metericls end to: nctionel benefit in choosing one or

the other for the manuficture of tie fertiliszer.
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