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Por India, which has been dependent on imports of foodgrainß since 1946 to supple- 

ment its own production,   it  is of paramount importance to acni«*» ••lf-«iffieianey in 

foodgrains.    With limitations on increasing agricultural production by expansion of 

cultivable land,  the achievement cf the goal of self-sufficiency in foodgrain production 

is largely dependent on iarr jvements in productivity by the use of chemical fertilisera 

along with other inputs like better eeods,  water,  pesticides,  etc.     In India,  the 

consumption of the total plant nutrients,  namely,  NPK,  was only of the order of 10 kg*. 

per hectare of arable land during 1968-69 as against the consumption of as high a« 

622 kgs.  in the Netherlands.    Thore is thus good scope for increased consumption of 

fertilizers.    Corresponding to the levels of production envisaged in the agricultural 

sector,  the targets of consumption for nitrogen and P^O-  have been plaoed at 3.2 Billion 

tonnes and 1.4 million tonnes respectively for 1973-74.    The tentative demand projection« 
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I. 

1.0 T; t cour trias whî ir. ar** ¡>e«tow*i with    II 

tht rt-w sottri. Is, leve    l*n§  t^etr nveil* felli*,/ i« 

sufileient o.uentitl*#f  required  In  tht raen  f ctur# 

of prita»ry fertillters contiinini; nitrofen, 

phosphorous and pstisaiuœ ; re very few.    Heneo, the 

choie« and development oí   feedstock w»d r*-w «*teri I 

for fertiliser industry, specially in m developing 

country with probi em a on  foreign •xcheni.'t rtsourets 

ere ooaplex.    Th« «tent of require tents    «fid tht 

choice of the r? w nateritIs would depend «woitg 

other things on feetors like - 

a) the fertilizer detnund vnû its 
product p ttern to suit to the 
needs of  the soil and orop» 

b) S.V il bility of r¡-w »ateríais 
und feedstock end the extent of 
their avril bilityi end 

o) considerations  thfat LO into the 
onoioe of the row raateri Is required 
in the fertilitar production, 

1.1 îhe i«pl5cfttions nf these ^sneots in the 

eh©ice and development of feedstock and raw 

rasterÍ Is for the fertiliser industry in India 

ht ve been ùiscusssd in brief in the paper presented. 

1.2 To achieve a sustained growth rate of 5> for 

agricultural  production in India during seventies, there 

being limitations in either increasing the agricultural 

lend   or developing irrigation, eoil conservation 

rnd other facilities,  it has beon recognised that 

fertilizers constitute the most crucial input of the 



•g?!#iitt-#f»•!  ?r^n» ©*!<••»   ,'ff|f«» ••     ¿©oltit»   ©*• 

miyitt^D Af  '#rtim»>rt to  t*»«t» *#lii ttr» !••§ 

!,•,     bo it   f0 **/<*ttoro     f  «r   bit  I'M   i«   '©•#-§•» 

là«-«  to  ** i *«i#*et oc*"©  for   t*tr<>ttt%l©i of ***©)* 

¿l©i«in#  ¥*M©Uit   of  !o«##t-»if»t  •*•"  I ••ft* tie 

f^fiitc tirtf» rf f«rtnti*ff.    f»i »MI 41 roit*«ii 

r.tpttti ii»t© tofttittrottr-t» tut fttttltüf 

n^irüiftti M •% tho ©ni »f vt»HH OfîVît) tut 

rifu, (iyrt»tf,) rivo ft»? n»ü »•*• NW flotti M 

MM foilovir* aitili• 

C fitti    ) 

(ftrtilittr r©*tt»lt©*o*ti &• •«» Unttt) 

fit* » »A ^ 

») 1§?1«Î4 Sto© U00 » 

b) IWkît H00 tW© *W 

1.1 lu ©*ét? lo stttà tt» rtotlroiüiiii tf iü 

»ltr©f«»oui mû pti©tphaH for ti li toro tft*1f1t»ît 

with lo ©ml prtòt»ttiot9 tïi© prtfr©i«t of i©vt**faiM 

it ©ontttntiy w. ir rovitw.    ti ?rt»ont o to tu© lot 

tho profrovai ot 4tt©l©pttf*t itrl% tht ttst fill 

y tort to oo (DO uro briefly OB uftftri 

(Tibio 11) 

(Fiatarti i«  •OOO tonno») 

Dttoription M >i% 

cap city 1544 411 
ii) Sobornos u dor iaplt- 

©ontetion/iirood up 
for ioploœont&tion WS 451 



fil §C      «*Cf      :. t-    *+4       %* 
i i • » | :. |# 

lv# ••*•*•• •*   *••**? *t*iw 
«*»<vt#»r**t«* 

tl   ;A|*     , I .   i«   f |v ; 

pr<Ml*t*l->* t*UMn#   «itt 

f*M      if*    *     (I) 

•1*t »$ 

Ulf 

!•«        li »ni *• •••« t-m UM lat**»!**« fW*ft|«**Ì 

IMI Hüft it •till tut atti m pirn tm fart*« 

sapa«fly ü   t*i IM fertilità? fv-ívir •«•%« i» ttsi 

Utt aavtattas*   a**avaft vita u «aa êmsHmmmm§ 

Saéia it ii*«W i« •••**• M aat »i t** ia*4tajr 

crvautvrt of ¡trim tart   •fort %a« um »I n* 

Ut lo Hia *bt»»K«    í   ny *avva niwNiii ii.ara 

Is M ort   m»«4 »>r-ìuu«'k»i »f pataatit ftrUUttrt 

ta IM oowrtr/.   á iwl'   wtatttf it rtawaraê ir* UM 

farà et pollatine aalertea c#r atta* • li fraa IM 

Mil esttarna« 

2,1 In Ute tarly il ¿tt of ttrt Hitar preavatiaa 

In  Imi in, while   u,«  nrt auction VIM In Hit  for« ©f 

•infle und lew netttrlert fertilisers,  the Her 

devwloptent tne* fulurt    rofrnt, «  it »art in tie fma 

of hlfh nutrttnt    sin.I« ind ect^lax fértil itere« 

Also, while tit  fi.it pl-Bt intt lied in t.t country 

vas hardly ht,vinv in   «nnu 1 c »> city  -*f i>00 itwwt tf 

nitrogen,   ihe  present pi  ntt h ve  been pi- meé for 

production of nitro*.en upto ??0,000 *.onr»e* ;»tr nativa 
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«•**l   f**«t«,   %ft«   f •****€*»   fvff   »|%#**••   ft» ft     l«* 

*MM| *t »  **•»##  fr »  M #  I«  ti«*,    étsiltü l|rt  lu 

li«    f«4v«ti ti    f f^«t#Mti«t9  f •• i fs* pssêtti 

•f l^t| ••• •»»»«• is i*«  fot« ôf tisf!* **ft 

»**»»«*(• riluti 1»   ili« ssrty  »tat* •   M fHt«M 

pissés srs s*»*«W4 •# *#*Ms  j»t« HO,000 ls»<—i 

#i   r»va   Wf  s#i#WS SI   •   stSjfctS   t$Sstft#S ## 

S&SSSStfStSS   »«à   SSSMÌS1    fttTtillft***. 

••i       â »*»»•*•   f t*# »#«*»• t pulivi« §m mm 

•s>pssit^  •# tPJfc •ifsst  StSSS#i *#  f»f  §9 

Cisti« itti 

I. 
I« ACMMMiMI S»l|**t+ 

<P#   liwiSl'WP   WBSHpSsW  PllnPtt 

i t èmmim «h trio 
I« êmmm%wm s»is*»ts «t*rsi< 

Î. Urss «sassi«* i^ièiti 

•• Rt\. o-shotp.^t« 

I. a§sta*#itie phsftphsts 

90« Crcpisi fsrtàUttrs 

tft Sturi« «•wpcrphfa^*W 

!§• trtplt si»|vrnh*t|«Hrt*) 

11* Ansssls 

w ^Wr    &&w^    Sv 

tu 
ffl 

lui 

Wt 

74.* 

• #• 

o.t 
t.i 
i«§ 
i.t 

#f §•§ 
IM ?•§ 
M4 !§•© 
m WW tï.1 
Ht if •$ 
Ìli tf.i 
IM h.* 

UK      100.0 

5.0 tot Stttsrml*  f^r   firiilissj »radumi«, 

5.t Ti* first fsrtiliitr nimi tu inétu VM 

•ItrtsQ *»• sirly ft i§4    «uh » »«fu insistisi 

ossssftty sf iiee     t«rips«/yssr *f nl«rA¿m »s ssBonit* 



#«ii m*m.M f m * -i—«t.    -%ii  , • tun-«•« *§ 

iNH^#t IUM #iièi» »M n«ft i #f * p*r« r*r th# 

«**»r««i»r* *r .%»«« to,*« i«**#^/y##t ,f «Hfftc** 

M   «MW*IM  t«lrt»l«   ***•# #•  «*«*  f»«|f|«t||«ft« 

liV«*«*,    ||   w|   r#|jf    vil*   !»*•   g.|»f|   Wf   *f   «K« 

f*fi*ttt*ff |I»PI #i ft^#i m Jtiuf :IMI inr in» tiff 

w%m * • **•*  t   •« •* »Mil*  *f 1Cftt*  tí**««  af 

•itfv»*A*w   •   MMum «*!•*»%«, uni tnü« «M 

•••*•§ it ü* iMM •»» of r»rupi«ri.   feit A«I 

ft» «I« Hj*»w»l »r»*«   NI |#t*i f,, 

1.1        UM ^NH 0mÊÊê mÊÊÊmm 

i^ü •• iltf»t%%t «**« ifiicM fr«* tè« tc#r •« tf 

tit tu«t fUfU   «i •l«itti,n« at««%c««t fining 

!•«• IM mn®m «ffM»t«f««*a   t^r»«Mi f«t Mi« 

t»l»4% #t U^n«, *?»-!ti«M*r #f §i»#i i Iü 

4*«*>-t*Ufft ff A«%«f   Ufe<» »» p| i»,   |  t|iti    41 f^| 

ut • *« i|.#t m iSf:ti^tm «•   iM mm i« pUr^iftf 

ifc« K***!*** *f rwniliWt mu, Mutui ly 
%*•  w«ft  U<M> »f  mfll.l f«Iteti««  :f<*««t.     KtMVtr« 

II «•• ««If I» « M »*fi|  *ut| • t^| r titpf *t*tf* 

•*   II»«   »lir?ltl§  •«  ftttfellttf «f  M«l,lrt   «H«ft«é bf 

ti*l«* Ur* dm   rtfe * i k*r ©f ^t*i n» §|êi> 9tM 

i»i« «npi« r«ffMllt«i  *• « !•##• HU ^ift^lt^ I» 

f«rllli««r .*•«<* tior «a««* en *<.i*t* , 

l»f ¿itii tp«f«ii|fi(  rt«tttr *«•«%• ©f fertiUiifi 

•»€ wMt^Mij   t » f •**•«*»» tr,^   t  |i|t t>Mr 



.    n   • 

rf   nf?M!ii   fnf   !   •      \   *+   *   f*fHîittf    » * 1    >ttrt* 

ChttiCèl    U'Uf   »UI    fff    »vtntfff    trt    «V   |1   fcllltf 

e*lllr<f  fcr utt    f    'I  r**ti*    ftréttttkft»      •* rir 

fclrtfdy   giunti  f-r   ... kftr.¿   ,i»t     f     11   *h#  «v Hallt 

•luturti/ttifoei «irtf §«»   Atterrit-*     **  tot» fceufttté 

OR etktr  ftt «tr^e^t  It-', «Ml,   fw#l  otl/itovy •look, 

Imported »Moni»,   ttt, 

3.<S Tl.tr« vci  » »l»tiltftf#t»t êtvtltMtPt In  Ml« 

production of sheer h tic ftrttltior*  »Ue  fro« lttt 

forti« «inrtifir with *f f pr§*tn«ti«e *f «infle 

mintrpbotphttt hmH en Muriti twlplmr »M rttk 

photphttt.    Indi-,   it mv   rréwei^   or pi*ftfiti for 

productif of ritr©~plt©§pi, tt»  ¿loo* ta lo* ptt*t*itt*t«v 

ootpltx fertiliitr», tt^or.iu« ttalpti« *• piietflifttt, 

uro» <o«o?iiu« pherpr^to i.nt **rlpl# au trphoton»tt. 

In piatitine tht oro tue ti«« of thttt ftrttlistrt, 

vhtrtvtr potrlfclt,   tht itt ©f tul *ur hi oten tithtr 

atibtti tutti or »llBir.f ted by »t in# •vlpburio te 14 

fro» ttelttr gttte of non-ftrrovt iwttl pltaU et 

pyrittt »id nltrie teté» 

5.5 Sott of tht ttptett IH t httt ton* it tht 

•ttroh for tittrm tivt fttistaek »né rtt »fttrlftU 

for inertiitti ftrtillitr produotion htv« btm brtuffct 

out in tht p«r»t»thit folio*. 

••0 MM Metritis, for Mitrila. 

4.1 ïn Ipdiit  prti«ntly til tht thrto fort« of 

fottìi fttdttook,   i,«,f  tolid,  liquid md e ttoui, 
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art ustd In  !hc vMf)ufr*otur* of fùtr^ganous  fertilizer«. 

*nllt ookt,  lignito» coke ovpn ^p«,  n*tur 1    nd 

•fciat#    ,»1,   rt finar:   far,   n»-r¡,',ha »-  d eltctrolytio 

hyimirtn »rt Plrtfdy onry   used  in  the production of 

ftttro4«f}9  pli ni h' VJ riiMin drewt   for  th«  direct 

fttif 4©i%i©o e*  co  1  Hr-4  ti«  use of LSIiS/fiSRS/Fual oil 

M ft«Éttoek in  tht  future ftrlilizar plants. Bes idas, 

produttl*«    f  farti Usara hm  bean planntd in a liait ta 

way tvtf» Katvl on imported r^aaionia. 

4*t *ith ti.« fmt erring dtvelopraanta in the 

fertiliser technology,  there is * shift in the ohoiet 

©I tht feedstock »nd tne ordar of its preferanet 

Sftongat tht avail*bit a»* ttria.lt.    Basidts,  tht choict 

it tito governtd by Hit rtUtivt coati of tht 

various fteostecks and tht m tionel eoonoaiot. 

frtttntly, while ntturnl g a is tht moat preferred 

ftttstook fellow^ by ninths,   tht others occupy 

tlsrtr pltc« only next H  these two feedstocks. 

Kowtver,  every ©ountry is not bleesed with tht 

evilrbility of tht «ost prtftrrtd fttdstoek, leave 

tiltwt in auffioient quanti tits.    Aa «»oh,   in plaming 

tht production prtgrerM«, dut consideration has to bt 

fives in Baking ust of tht feedatocks ava i labi« 

loftily to tht txttfit poesible btfort conaidtring -.ht 

production baaed on leporttd feedstock involving 
» 

pay »en t  in foreign eurreaey   though th« latter may 

et a prtftrrtd fttdttook. 

4»S Th© tnoijttd ttatüm«nt would go  to show 

ht* tht «aphakia on feedstook  shifttd with 
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increasing fertilizer requirements, changing 

technology and sv liability of various feedstock« 

The significant development in future years will be 

in the direction of using cobi for direct gasification 

and the us« of iuel oil/heavy  stock for fertilizer 

production by the adoption of partiel oxidation» 

Though the share of naphtha goes down f roa its peak 

level of 71% in 1973-74 to 39* daring 197M9, it »ill 

etili eeatiaM te oooupy ta« first pito« followed 

by fuel oil/heavy stook and coal.    The basis for 

the adoption of the future pattern of oonsuaption 

of fertiliser feedstock is disosso* in the 

paragraphs that follow. 

4.4 Maturai and aasocieted gas.    Nitrogenous 

fertiliser is already being produced end is further 

planned for production to the extent of over 

600,000tonnes of H per year both in the Western sua 

Bestem regions where the gas is available. On the) 

basis of the proved reserves, there is no scope for 

planning further production baaed on this feedstock» 

4»5 Naphtha,    desides fertiliserai naphtha Is 

ilso an iaportant feedstock for the petro-chesical 

industry.    The field for choice of feedstock for 

petro-cheoicls being narrow, in a situation where 

the av&il bllity of naphthe is limited, it will clad» 

for a priority over fertilisers in th¿ allocs ti on of 

naphtha.    The oonsuaption of naphtha by the 

fertilizer and petro-ohemical industry in the country, 
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which,  at present,  ie of  the order of about 

1.4 to 1.5 million tonnes,  is expected to  increase to 

a level of about 3.8 milli n tonnes by thr year 

1978-79 to meet  the requirement« of the scheme that 

have been planned so frr.    As »gainst theae require« 

santa, on tfce basis of the projected refining capt<oity 

for petroleum crude, primarily to meet the requtreman ta 

of the Biddle distillates,  the avallability of naphtha 

•ay be of the order of 3.0 Billion to 3.1 Billion 

tonnas leaving a deficit for naphtha.    S i noe there la 

tha short ago for naphtha aven for the approved ate Jests, 

thsrs la no poaaibility for planning further 

production basad on roiphtha. 

4.6 Cflal/aok<*/lig|mt.    There are alraady 

fartillaar planta operating in the country baaed on 

coke and lignite.    However, the reserves for ooklng 

coal In India pre limited and,  therefore, whatever 

la aval labia hea to be ristar ally earmarked for the 

essential requirements such m steel»    India ia, 

however, rich in low grade non-coking coals with 

sedi us to high sah content s^d thf*se deposits can 

profitably be exploited in the manufactura of 

nltrogfeoous fertilisers.    The one inhibiting faster 

In this direction ia that rrising out of tha larger 

volurna of coal that goes into the sanufaefcure of the 

fertiliser than that of tha product itself,  tha 

plant necessarily has to be sat up near tha coil sins 

Itself,    whereas the ose* for further plannlag 

additional production of fertilisers, soaatirae, 



tri•«• al l^c^ti^r* whia-   **r* f*f *»ff fr** »M •*•! 

rtttrvt*.    itile«*, IM a/niaf f»$üiti*§ f*r in* 

î&ff* quant» tu* *f ioti  raiuirt*:  for  fati tut** 

production ftl»r      vt to   H* 1M-1  3«< itavi t*ft**t#*ly 

with th*  ftrtilitar rrojtot   t m wir* Mfh **atl»l 

invaitaetit« 

4,6.1       In  Indi»,   ih«  (it).hiitint    f «nal   Mba*i 

piarti it htirki -«te td »itti rr*#t mtarttt.    Uli 

b«coral crucial fro* th* ottani I *«fto*ic point of 

vi*«, *tpe*i*Uy in th* aontast   >f ttaap r\*t ti art*«* 

af oruoa ail ini cont*«<ut tly o teat f*tr«»t*t* pr**v*t*. 

Tit »teend f*e%»or in f»vot*r » >f cri ^***: pi* a it I* 

tu lare* voluta    f «ipiayM.it itiat a*§«fi aata*** 

¿•»•rata in Hi« total pittura -f *»iai»# ani ftrtili*** 

preduoti n.    Tri»  it • vital t «tor far • * «vai apt a« 

country.    Sa far,  four **r*a** tot-Utn*   ta   • 

of   bout 0.9 amia* torti of « rar yaar Hav* 

planead basad on <Sire*i    **ifteatina *»f **al tai *fv 

•xpactti to et i* ltaan'ed with ti» th* aast 

4 or 5 yciirt' tin*. 
4*7 Caka ovtn ¿aa.    Thtra i*  a« in*t 11*4 

ctpaolty to tht astant of «sout    10,000 ton»! of 

nitrof*n/ytar b**ai on cok* ovar §*• *ith*r 

avail bit fro* tht oak* OV*M of th* *|*«| sill* *# 

tho** ef ti* *iu%i«4 f*Hiii**r pUnti.   Aay 

prodjotion of 'trtilliart b«td on ooit* ov** ft* in 

India will have to bt ntctaaartly  tlti up with it« 

•v liability in suffiei*nt quatill** fro* tht 
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lr#»-i.»-J   iñ   .uff»   »It«  «t#.-l   pUfltl.     Krvtv*r. 

IHM tri  aoM ».f   >»fc9r .•la • «r  n,«i  ut • so'irc» or entrgy 

ta h.fh eo*'*rtd  ti  re'-»  o-»ii i»»  ta tni »t*el «nig, » 

• M of  »M  ocv»  ^%-m t »t  -ro-luead  l»   it**d  for 

are*» din* tha «trtaftry    *»t «*»r§>  for etrtaln 

•aatStftt ©f tnt purt !t*tlf   -<nd »Il ut cokt ovtn ¿aa 

predlittd  it RM   »vil*, it   la  pur   for an economic 

eia** ftrtiifaer unit,    Tht eon^e for drvtlopaant of 

••fealty I «it« o» ook# mn%-N it, thtrtforn, Haliti. 

*•• i*f A n«»»» ^u|.    Thar*  art limit étions  1B 

piemia* fertiliser jirtdueii*« eaaed on thia at 

fttdat«*« elate  th# tv il  fei# g s f M My of tht 

rtflttritt ©f  Ut »lit inatti lad in inéu  ta not 

eéaqvat» le plm for m econoalc aliad unit.    Further, 

•fct fluotuatl ona  m th» eoapetition ©f tht ft« pott 

• pro tit« 1» tht ttjoeth operation of tht ftrtlliitr 

pUnt tt tht eptlaita level.    Jreerntiy,  there It 

eat) Mat operatine in Irdi    •a^pltfftntint ita naphtha 

acrwytjrUön with refinery g»a , 
4t? Ha»fcrol»tia hiráf^yy-    At it tht oatt of ooal 

ease« pianta, utllitftinn of eltetrieity for 

fertiliser preduetlea involves hißh initial lnveatseat 

fat »età pover «Ni ftrtlliitr planta and talla for tht 

•v il bility of a vary cheap povtr in larga quanti tit« 

•i a tin»It looat ion.    Further, tinea ne otret« 

dioxide will tot aveilatU fro* tht a atonic plant basad 

ea alttuolytit hvirtftn, unlike thoat baaed on 

aen.onat»©ut ferdat **•,  tht    rodueta «wttern fro» 

a fertiliser plant titead on ti tetro lytic nydro§ea 
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will have to be limited to  those which do not require 

oarbon dioxide* 

4,9.1      Presently,  there are pockets of power shortage 

in IndU and even the existing fertiliser plants ere 

experiencing power cuts/f^ilures/dips.    The soope of 

availability of adequate power for fertiliser 

production baaed on electrolytic hydrogen in the 

immediate future is lim.tec.    Thermal power being 

costly f it oamot be considered lor the production of 

eleo tro lyt io hydrogen even in future.   There is, 

however, the potential for fertiliser development based 

on this route provided cheep el «otricity can be 

prouuoed either by tapping the available resources 

ter generating hydro-electric power or by the 

installation of large nulti-purpose nuclear power 

stations end the bi-polar cells, which ere presently 

under development, are commercialised, contributing 

to a reuuotion in the initial capital cost and 

subsequent operating oosts by reduced power consumption 

in the fertiliser plant. 

4.10       ¡gpox tsj fPB9JÉ§»   *« ie **»• «»*•• °* ***• 

eleotrolytio hydrogen, this aleo limits the product 

pattern to suoh of the fertilisers which are not 

dependent on carbon dioxide.   Further» considering the 

problems and effort involved in unloading, handling, 

transporting and storage of large quantities of 

liquid ammonia, any production of fertilisers based on 

this m at eriti will have to be ordinarily limited to 

coastal locations*   Also,  though the initial 
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investment in  setting up a nitrogenous fertilizer 

plant based on imported ammonia is somewhat less, it 

involves a recurring expenditure in foreign exchange 

for importing the ammonia *nd thus,  it cannot be 

seriously considered as an al tern stive materiale for 

fertiliser production over long periods of time though 

it would nave its usefulness in planning production 

based on imported ammonia spread over a period of 

short duration* 

4.11        Fuel Oil/Heavy Stock.    In India,  this 

petroleum product is presently used as a souroe of 

fuel for various industrial purposes.    On the basis 

of the projected erude throughput, the aveilebility 

of fuel oil by 1978-79 is expected to be sore than 

5 million tonnes, while that of heavy stock will be 

nearly 2 Billion tonnes* 

4.11.1    Though not in India,  fuel oil/heavy stock is 

already being used in the manufacture of fertilisers 

elsewhere in the world.    Also, it is gaining in 

importinee us a feedstock in the fertiliser production 

with increasing demand for naphtha in the petro- 

chemical industry end changing technology in the use 

of fuel oil aa feedstock resulting in economies in 

production costs.    Taking these aspects, as siso the 

overell i v.- ilebility of fuel oil/heovy stock from 

tüe projeeted progrr.oue of crude throughput into 

consideretion,  part of the fertiliser production 

programre  is tlreedy plumed or being pinned 

beaed on fuel oil. 
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4.11.2    The projected requirements of fuel oil/ 

heavy stockas feedstock  for the fertilizer industry 

for the crprcity th»t hi-s been panned or proposed to 

bt pis, ned to meet  the full requirements until tht 

end of 1978-79 will not be more then 1.4 to 1.5 millior 

tonnes.    In Indir,  where steam reising co&l is 

available in plenty,  it should be no ?roblea to 

provide this quantity of heavy stock  for fertiliser 

production, if necetsery, even, by curbing the growth 

rette in the consumption of iuel oil/heavy stock 

for non-esrentUl purposes end instend using co^l 

in its piece. 

4.12     fiifair r*. 
¡Emm, m 
Depending on the end product end process 

cdopteo, lineatone, eyP*uBi sulphuric ecid end 

hydrochloric acid sore some of the materials thet 

go into tu manufacture cf certain end product! of 

ni trocen.    There is el so some production of nitrcgea 

as aBBoniuia sulphate recovered as a  by-prodaot fro« 

coke oven gM«    mention may cito be made here thet 

pert of the gypsum that goes into  the manufacture 

cf feflscjoniu» sulphate in Indie,it present, conies 8« a 

b;-«»product f^om the phosphoric rcid piente«    The 

only plcnt it 3indri, U-ihar, presently,  operating 

tresed on oined ^ypeuw is also expected to switch 

over tc  the bye-product ¿ypsum during the next two 

to thru? years•  time when it et&rts producing 

pl:oe?>.orie acid. 
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5*°      ft'-" i*\wi*\t for m^m\9 :>rr.ìUaaak- 
5.1 tntil recenti:;,   the Indi'n phoeph; tic 

fertilizer industry w;-s completely dependent on 

imported r^ck phos?hrte and sulphur for ita production. 

However,  with the commencement of production of 

nitre-phosphtte in the Trombe;- fertilizer yU.nt froa 

late 1965t  a beginning wa« m.de in rtduotnc 

the ut« of    the imported raw materiell in  the 

phespbatic  fertilizer production.   Some production 

of superphosphate ht« aleo bten taten up botad on 

the sulphurous geses obtained from the non-ferrous 

•meIter niente and waste sulphuric «cid. 

5.2 While,  in the past,  the phosph?tic 

fertilizer« produced in the country were containing 

low end single neutrient,  the recent planning ht?s 

been oriented towrrds creetin¿ esprcity for the 

menudo ture of more and more high nut ri eat straight/ 

eoaplex fertilizers.    There net siso been r, 

diversification in the rew materials used in the 

production of the phosphates,    resides rock 

phosphate end sulphur,  the other materials used/ 

planned for use ere sulphurous gases fro» the 

non-ferrous retal planta/pyrites, waste sulphuric 

acid, nitrie acid and phosphoric acid. 

*•' Rock tfloaphaft-    Irrespective of the 

process adopted in the manufacture of the phostshatic 

fertiliser,  rock  phosphate would have to be used 

aa a raw material, tr.e sole exception being tha 

eaae of fertilizer using imported phosphoric acid. 
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Until recently,  Indi» wis coœrlettly dependent OB 

iaptrted rock phosohott for iti rehuir«! ente.    In 

tit lite sixties, depctit" -A    ock phesni<*te of 

coir¡n.eroial   interest heve be*n discovered in the 

States of R»-.1-. tth:T>   tad Utter îradesh.    ìert of Ih« 

deposits in Rejpitiwn oan be t-ken up for exploitation 

without any benefioietion.   A beginning hat    lretdy 

been mod« to war de tht exploitation of tht rook 

phosphat« deposits evt liable in tht Stat« of 

Rajas than and presently,  about 300,000 tonnt« of r©ött 

phosphat« are being mined and rap de ev ileblt to the 

fertilizer industry in the country,    with th« 

development of faeillUee  for mining and beneficietion 

of low grade material! it is expected that the 

local production of rook phosphate will greduilly 

Increase to a level of not less then 2 million tonnes 

per year during the next four or five years •   As Ih« 

requirements of rook photphate clso would const ntly 

go on increasing,  tht local production will go only 

to ire et a part of the requirements of the oountry end 

India may have to continue to import its bal?not 

requirements of rock phosphate from different source«. 

5.4 BitriQ ao4d lB PhQfiPhat« aaaifeatiir«. 

Nitric aoid hus been given consideration for 

aoidul' tion of rook phosphate since India ha« no 

resources for sulphur end the sulphur bearing 

•ateríais are not available in sufficient quantities. 



flit phor-phat« cjpüit,  HA      MIO i. it lin*,  «uh retàdu*! 

• ffoett on  *.»••» »cat.     Th:-  nitT >«puo«r.» t«« 

i. ouf ct.ir«! U>   tht  e roo nitri« n"C»i¡       •-) oonUln 

only oitrutt so ubi« *„0^ for the utiii*«tioit of *h ah 

Inoro) «r« ocribiu ¿•««^^uohL, *tu«c;*lLy  for «hört 

duration oren».    Hawtvrr»   tie upnl loot lot of nitro- 

pho«ph«t«s containing not  loss Him 10* vmt«r aoluble 

tgOç ho» shown «noourogittc reapono« for  % v»*ri«ty of 

tropa»    In order lo conserve on tht ut« of sulphur» 

Btawfeoturt of nilro-photphst«« sont? loin* p rtitlly 

Wf tor »o lu bit PjCr    ü§ b««n plenr«d to th« extent of 

« littlo over 200,000 tonn«« of PjOç ov«r und »bevo 

th«  «Kl«tinf oapacity :f ebout 45tOOO tonno« of *«0» 

por «nnu».   Adoption of sulphat« r«oyole orocet«, 

villi provision to add phosphoric   cid to odju«t 

th« M «nd r ratio is oontenplated «« « proeot« rout« 

for tho production of nortly ««tor toluol« pho«ph«t«. 

5«5 frritoti. »gfHor t'wi and 

Indi« na« »o Hi «Mr deposits of pyri t«« in 

üihox «na Hij «then States.   Exploitation of th« 

pyri tot in Jlhar hot teen co menoed and it It 

expeoted that production to th« tun« of about 

160,COO tonn«« of Pg05 will b« tv ton up by 1975-74 

bos«d on pyrites.    J'her« is «lso « progrès)«« for 

t«!iing up the Manufacture of coœplox fertiliser« 

o king use of th« locally avtilsble pyrite« anö rook 

phosphate when onoe programme of raining and 

benofioiation of the latter ev; il: ble in Rojutthftn 

it finalised. 
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$.5.1      The sulphurous gses obtained fro« the ssttlter 

giiii of the non-ferrous met»l  plinti, wherever 

available,  are being exploited  in the ranuf eture ôf 

phoBphatio fertili ieri. 

5.5.2     Similarly, »one product Ion of phosphates h si 

time been pi en red based on MM te sulphuric acid 

wherever av< il&blt in considerable quantities or 

where there is scop«  for itt eolitot ion fro« dlff«re«i 

oheaieal »nd dye stuff units. 

5.6 ia»e*t»A ohoaoborie «eld.   ?re«*fttly, the« 

ere no phoephatic fertiliser uniti operating be««4 on 

imported phoaphoric «eia.    During the period ef 

«carolty for sulphur» when the supply poeition i» tee 

internetionel «srket nee unoertain . nd the prioe« 

vere ruling high, phosphate production h es been pltnne« 

to « litui tea extent at three locations bj nek in* use 

of imported phosphoric acid.    As per the arri ftfeewnts 

made,  the duration of i«poit of the »old is expected 

to be about 5 yenrs, by which  time these units else 

»ay be 'ble to create their own ftioilities for the 

ranufBCture  of phosphorio »cid within  the country. 

5.Î lafltnEil FftQffi?hflr9Me* Since **>• »»nufaeturs 

of elemental phosphorous for fertiliser pro du e tie« 

would elirinate*the use ef imported sulphur, 

consideration h**s been given for the aenuf cture ef 

phocphorous within the country.   This calls for 

a-v ail ability of cheap power in abundance.   Bye»  thtn, 

t is felt that  the  economics of œanuf&eture of 

phosphorous within the country will break even 
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eotiptrtd with wtt phosphoric «»eld only warn tht 

ml i ne price for rulphur  it vory high.    Though thtrt 

hti bttn cycles of ah or ti ;t for  sulphur    n  tht 

Inttrnttiona A rktt,  by rnd large,the stariti it 

•Vf-ilabU at rcaionmlil.-:  prices nnd,at luch, no 

production of ;>hot.ph»Ue itrtiliztrs bastd on elemental 

photphorou» httt boen pi. nntd to fY,r in tht country. 

*••      fitefflgj* f*** ^ £lvf t»t*rl»t for iflflyUllfln of rasfc ahotahfeta 

•Ino« hjdroohloríc Mid it not c* titbit in 

tufficUnt o,uin;itita at a*y 8incit loontion i nd tht 

chlorint product* ic enervi M uatfully utlllitd, no 

fhatphfcU production hit bttn pi? nntd by thit routt. 

I»9 tht cronth rats in tht eontuapti»n oí 

phoaeh. tts *,*    lio;h« div«lepi«n ef Production 

I» Indiu  «at  ro«it>riut slov in the oatt.    Hcvtrtr, 

vtth th« incrimine oonawption of nitrogen» »or« 

•Mi «tort in ibi! foia of eoapiax ferti) iters i*nd 

«itli tht jra^rut». . o¿  dtvuifcpfctnt alrttdy on hard, 

the photfh«tt industry it ti to ltd to ¿ekt rtpid 

prtfrtt* is tt.t fufcurt ytbrs.    Tht esti»?i%t§ of 

production »nd tht rtcuirn^ntt ef various reu 

•töttri^li far  m jthiìtfiliiitt industry tt tt ortttnt 

•a* I» tht futura yatrt   rt «xpaettd to bt »t 

t olienti* 

(Tafelt IV) 

C^iewrtt in «000 tonntt) 

Description ^Quirftnt|/|yhil¿ fail i tv duri 
Là 

1. Anticiptttd production 
txpreattd ss t20-                         %lfì ~ 4_ 

**••<* on ni trfo5aeid                    oc ,« ,_ «5 35 200             400 



00 1900 3550 6600 

25 425 650 1200 

10 20 80 100 

- 50 125 300 

10 20 25 30 
25 100 225 100 

- 22 

3» Raw meteríais(other than 

S^Iockftpèosphaie (7Ö-72I 3PL) 1000 
b) Sulphur 
o) Sulphur equivalent of 

SBielter gases fron non- 
ferrous metal pi-nts 

d) Sulphur equivplent of 
pyrites 

e) Sulphur equivalent of 
waste sulphuric acid 

f) Phosphoric acid as PgOe 

It will be seen from the information in Table IV 

that by substitution and diversification of the 

acidulating medium of rook phosphate, the 

requirements of sulphur, which is otherwise imported, 

have been brought down almost by 50¿. 

€•1   India has no known resources for the 

manufacture of potassio fertilisers but for anali 

quantities that could be recovered as potassium 

chloride or nixed salt from the bit tarns of aalt 

obtained in the «an-jfaotura of ooimon salt from sea 

water. Since the unit nutrient value of ILO aa 

pottssiua chloride is acre economical than potassiua 

sulphate, the major portion of the requirements of 

potassio fertilisers of India ia being importad end 

m*ê aa pots« E i um chloride. Some quantities of 

potassiua sulphate lso find application for special 

orops like potato, tobacco, etc. where the presence 

of chloride is considered to be detrimental to the 

orop. 

$•2 Si no e the sf.lt works in the country are too 

sasll and scattered, there are limitations in 
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recovering  the potash from the seit bitterns.    Even 

if all the potesUu» that  . ó present  in the s It 

bitterot is recovered,  still  it would Msount to only 

atout 10OtOO0 to 125.000 tonnes of &2Q per yen* us 

against the requirement of 900,000 tormes of K-O by 

1973-74 and t,í?00,000 tornee of KgO by 1978-79.    In 

this context, there is the need to look for alternative 

aetuods of recovery of potessius fro« set voter itself 

und s search for potassio deposits in the country is 

also considered to b« important. 

7*0 Conclusions-    Th« choice of raw materia for 

fertiliser production io any country will have to 

depend on the relative av?iUbility of different 

feedstocks and other raw a iteri ala   nd the national 

eoonosica.    ¿hut is feood for one country oey not 

necessarily a*i?ly to ¿notier.   As an example, while 

Indir, has lirge reserves of low crede non-ooking coal 

which ctn be exploited a; i> reasonably low cost of not 

•ore then $5-6 per tonne at the aine heed, this «cy 

not prove to be attractive feedstook in countries 

where its cost is high ooapared to tfcM In Indis end 

other alternative fuels ere ,*v*iUble eospsratively 

st s che? per price«    Hence, a balonce has to be struck 

between the relative eco noe ics of as ouf. o tur e of the 

fertiliser based on different feedstocks end raw 

aaterifcls end th'j nttioncl benefit in choosing one or 

the other for the manufacture of the fertiliser« 
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