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1. Trends in the production and supply of nitrogenous fertilizers,  the share of 

such fertilizers in the total amount of fertilizer produced and supplied to agriculture, 

changes in the types of nitrogenous fertilizer produced.    Statistics for I960,   I965» 

and I97O, plans and requirements for 1975 and i960. 

Discussion of the rapid development of nitrogenous fertilizer production,   changes 

in the range of types produced,   future trends in the range of typos,  particularly in 

connexion with increases in production.    Importance of the production of various kinds 

of mixed fertilizers. 

2. Production cost per unit of nitrogen for different fertilizers (ammonium nitrate, 

urea,   ammonium sulphate,  aqueous ammonia, and anhydrous ammonia) at typical enterprises 

in the USSR according to statistics for I965 and I97O. 

Price levels at which fertilizers are supplied to agriculture. 

Additional costs (transport,  storage, application). 

Cost per unit of nitrogen delivered to the soil. 

3...    Influence on the cost of nitrogen in fertilizers of manufacturing capacity 

and production technology for ammonia, nitric acid,   and various fertilizers.    Cost 
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Btatiitics acoording to design datât 

(a) Comparativo cost of nitrogen in ammonium nitrato  and urea; 

(b) Comparative cost of nitrogen in solid and liquid fertilizers. 

4*      Influence of the cost of nitrogen on mixed fertilizers. 

5«     Recommandations. 





eroduotlou >*C »Wnt»   I,   |>*i kiwiil   t ly,  nHiu§»ttuua 

(ullJiUrtlB   Jo   Ul#   tiUV^Ul   Uotun   UA0   ttÜÖU   iuCI'«H00tS 

o<iitaHarab)y In a I«« ywara and «HI   luci eau» fuilUei  Ja U«« 

rjI lu«log Ian yaara. 

flia prol'»otion davaJogmant can »»a tiauad by Mta 

l«Ue halof?» 

ttostgn 

1980    1fS$ 1970 

Production 
growth. 

, P»T«il  

T •Ma 

1975 19B0 in 1970 In 1960 
to I960 to 1970 

_ r  T e 

of «inaral 
fartili sarà 3.3      7.*   13.1    22.2    36.1      397     279 

i «ci lading! 
Bitroganotia     1.0 

Phoaphorou*     1,1     ».3     1.S     9.7   10.5     y» 

2.7     5.*     7.9   1%0     5*0     2*1 

Ruta 

Pttfo&anoua 
I urtilitara,    3^ 
p-»re ant 
Supply of 
alterai 
tartill aar« 
to tha 
a#-H.«ut tura 

•».5 *i.i  * 

?9» Includi«g 
grò «id 
fHoai»lia*» 
rnalr 

2.«*      *.3    *!•*    1P.1 *1„*      *W     ?9« 



--ncLuaings 

*i?rogenoua     0.77    2.3   *.6      o.ê 

: i: sonoro uà     1.09    ¿.1    3,2      *.d 9ô 

600     246 

2%     297   Including 
?*ed 

: * musen, 
;*re*nt 29.*    36.5 «*.3    37 

r.?,.:* ratio "11.4 ito.9i it     ii      it 
"¿•59    0.7   0.3* 

j-+ê za    significant ris« of naturai gat proauction ana develop- 

i^nc ¿f ?he cms network there «as ao feedstock liaitation on 

tne nae -if she ausonia and nitrogtnous fertilisers production- 

«crce-tn. 

: adi cloni of phospnorous fertiliser production envelopment 

«ara cot ao rarorable. AM a result, nitrogenous fertilisera 

;r5Taii on the aarcet, though the deaand setr. the deairable 

î s ?2°« rstio at about 0.9. 

Äe four-fold inoraaaa of fertili ter production in the 

.aat tea years together with other contributing factors 

.-•«ulta in an iner*aae of the agricultural production, which 

sanaot ba attributed to the extension of the sowing area 

inounting for the period to only about 3 percent. Tielda of 

tain cropa nave increased aa follona ( in 100 kg/hectare per 

)i 
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*95ô-ô0 Ï9&Ô-7Q 
• 

?raia oropa 10*1 13.7 
Sugar-oeet ia* 227 
Jotton (raw) 20.5 2%*1 
Tegetablet 101 131 

Suafloejar 9.1 13.1 

"Sa íursaar agricultural production growth will «uso 6» 

attained «aialy du« to the yiald increase, which ought to 

>a secured by the furt.-er increaaa oí tha fertiliser 

production and by battar application practical e,g, tha 

$raia crop yitld ia designed to rise by 1975 by 400 kg/ht 

¿r aOaoat by 30 p.c. 

tot only tua total fertiliser production has bean 

.acreaaed, but the range of fertilisera producec laa been 

ijctenoad conaiderably, too, with particular accent on high- 

fraoa fertilisera and nitrogenous liquid fertilitara. Sha 

lasaña for complex fertilisera ia not enough covered by 

io», which reauita in tha neceasity of preparing fertilising 

mxrurea oefora tha application. 

Aw changa ia tha production atructura ia shown in 

?ae fallowing ta ole. 
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1910   I9é5     1970 *atl° ¿tot« 
1970/1960 

ámmitM ni traca 

1 r • a (46 p.c.N) 

loaplex fertili-'?• 
•; 11 «o i7p.c.j/ 

¿ajtt;2iua aulphate 
;¿-.5 p.c. N) 

"liquid fertilizan 
,20 to j2 p.c.i) 

Other 

Botai 

73.3     55.0 44.5 2.7 

2.1     17.1 27.4 31 

1.0 3.7 

17.9     10.0 7.3 2.2 

2«a     14.0     14*5 

3.9       2.9       2.6 

100.0   100,0   100.0 

5.4  Maini"? aoua 

It la known, tnat asmoniua ni trata had been u*eà aa 

& aitrogenoua fertilizar on a larga acala first in the 

ionet Union, and tma experience waa litely uà ed in other 

:ountri*e. 

It is al JO known, that the effective application of 

Mwaoniua nitrate la posaible only provided the product 

U of a high quality, ita eaaential characteristica being 

lósense of casing. There axe »any nethoda of producing 

free-flowing aaraoniua nitrate. Basically, these are ori 11 in* 

*f highly concentrated aelt (99.7-99.8 p.c.), improveaent 

sf prill stability by the addition of aagneai m nitrate 

jr aaaoniua sulphate or by coating with a surfactant, e.g. 

¿iaperaxng additive "HF", and cooling of the prilla. 



?isìià«d product aaail uè ciacced In poljetnyìeat or 

.aaiaavad papor oaçti. Du« so videra clon ana.U OP eiven 6o tôt 

fliiinasion o/ rince »no. to coating operation». 

all tbe G9t&0Q3 «antioned ar»ove tuertase the coat 

:í laaonius nitratev  ^ut; «nabla a conaiderable aavln* and 

satiation of labour requirement at ine ata*e of application. 

She cevelopixeni; oí urea proauctlon In the USSfi «ai 

*¿aaa at tue supply oí* un additional feed aource ( to aake 

ip ?ar the lac* of protein   In the cattle feed). However, 

* leciaion haa been aade lator to aolre tne above problea 

37 tde development of synthetic protein proauctlon and by 

txteniion of the natural protein    resources» and by no« 

ine oui* of tho urea produced la used as fertiliser. 

Prilled urea *.n notable for çood physical proper tita § 

*nd quite atable in tm rtora^e bonh In papex bag« ana In 

sulk. 

folloni*?«* rtomp.\az fertili««?* are produced by the 

iorlet laduetrj! 

r% a TX •; ear    f    ü * r r  *» s t 

$ P K 

WXR 17 17 17 

tltroesAophoa 23.9 24.8 

fltrophoafca 11 v\ ^ 

11 »5 *? 

¡ftaosKmhoo 19 *g 



- 6 - 

lesearen, work la being nade on the development of 

¿arboamsjopnosca process. 

ilio, produced in the OBSR are 3uch co wpl ex/mixed 

îawtilisera as those on the basis of ammonium nitrate, 

superphosphate, and potassium chloride (another plant 

produces similar fertiliser based on urea) j mixed fertilisers 

baaed on straight fertilising materials are produced on 

jeveraj. special plants located in the consumption areas. 

ammonium sulphate is produced on the basis of cht 

iocs oven gas and as n by-product of caproiactaa plants, on 

-ma acetylene-baaed acrylonitrille plants, and on tne 

pianta using the processes involving by-production of 

ammonia-rich cas containing sulphur dioxide as an impurity. 

¿mon* the liquid fertilizers aqua ammonia is applie.   ¿a 

The 3SSH moat widely.  Ike aqua aaaonia production amounted 

TO 770,000 ton in 1970 (based on 3). Several plants have been 

iesigaed specially for the &qUa ammonia production. By now 

•rhar are under extension and produce other fertilisers, too, 

inhydrous ammonia is appliad to-day only on the 

txperiaentai scale, but its application is to be widened. 

Aere are plants producing: a) carbamate solutions on 

'M baais of urea melt, ammonia gas, and carbon dioxide; 

3) aiirogen solutions basea on ammoni im nitrate and urea 

jOp.c.J)! o) compi«,* liquid fertilizara on the basis of 

imponía, phompnonc acid,  urea, and potaseli* chloride 



Aaong other fertUlsere sodium, potasa!«, «ad oalclu» 

nsratea can o« aentionea. 

:elciua cyaaaalde la used M au interawdiate for other 

'.aamlcaia and fop cotton defoliation, 

issoniun chloride will be produced at a rata of 19 

-io  1.5 p.c. of tua total nitrogen production aa a by-product 

jf ma soda aan procesa. 

An further development of the fertiliser icSuetry will 

ae deeigned to meet the requirement» of the agrlcwture. 

au deaand for individual kinda of nitrogenous 

ffr^iUsers for the present tloe amounts to tne following 

•tinea (p.c.yi 

-•OTE        *«wc 

unoniia nitrate 

.'îreàv 

Rompiez f ertiliaert 

Ammonium sulphate 

Nitrofen solutions 

Jther 

35.5 

3.S 

*.8 

".1 

3*.% 

$a>«6 

2.1 

2.9 

J.   • 

'OC.O toc.o 

3©fiet and foreign experience in the field of production 

and application of f ertiliaera auggeeta an increase of urea 

?**P«r*iòn io the future production pattern, conaidering 

U «a b* a fertiliser equivalent to ammonium nitrate on the 

•ow« of «alia and for the most of crops. 
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:t ta also aórlaabie to lacreeae sto« proporción of 

.i:uud fertilisera w~th nnhyóroua aavjonin beine oanafed 

$r«auailjfi for aqua aneonia and to promote the develop* »at 

? :¿apiex and nixed fertiliaer production« 

Jolow aere «1X1 be cima a cooperative evaluation aft ; 

i, davoniua nitrato and urea» 

i; iisuid and solid nltroaenoua fertiliaer a» 

Svmluatloa of compi ax fertilisera la oeyoag tan enope 

it -Ml» report, 

la DM most ¿onerai sana« équivales« aaounta of 

lädiniual nitrogenous fertilisers do not outer auca in 

-.iair offsets. 

Tevertneleea, «amy cropa respond differently.-co different 

:>rsHi2ara though applied in equivalen« amounts, the 

ii-f trance in rasponee being dependent on the kind of aoil, 

Uyemtio conditions, node of application (into the irrigation 

voter• by plana, atc.)t and at varying poapnorua and 

petaeeltni content of the aoil. 

^•refore, nitrogenous fertilisera« similar to any 

>toar, anali be applied in eonforalty «1th the recoaaendatloM 

if aajro-ohaalcal services aad laboratorio«. 

Tro« tao eeonoalc paint of new fart il i a era differ 

«** «• **• vtafaa of produotlon nnd application, «nan 

capered on the equivalent nutrient content baala. 

9» «armnsrts ed* fartUiaar production la influenae*! 

*f ana pro«sea 
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liquid fertilisera are a»et advantageous   du« to 

production costs, ehereaa for the applica don tue aast 

favorable ara algo-grada fertilizara. 

Zt la earth to oaica a comparât ir« evaluation oft 

a) urta and ammonii» nitrate 

b) anhydrous ammonia, aqueous amnonia, and alzad 

ai trocan eolutionat 

ti aoat advantageous solid and liquid fertilizara. 

ïltrogam coat in fertilizere la determined primarily by 

-ne coat of amáronla,  fills amounts Ir tua primary coat of 

•rea to êO p.c., ammoniua nitrate - to 70 p.c.  (including 

áamoaia osad for nitric acid production)v and aqua ammonia* 

lateat developments in the natural gas-based ammonia 

production, suca as production up »scaling, eaete-aeat 

recovery, ato« ensure ammonia coat saving by 50-40 p.c., 

?adu0lag the contribution oi ammonia in the fartiliaar cost 

t.g. from 70 to 57 p.c. in ammonirsi nitrate coat). 

Suis, saving in ammonia coat ensures a redaction 

>f soate Qt every nitrogenous fertilisers. 

¿a it ama mentioned earlier, ammonium nitrate aad urea 

iva mltrofamoum fértil itera, produced on the largest scale, 

immmaiuai sulphate being a by-product of various proceeeee. 

Several exiating pianta produce urea »ith nitrogen 

•oat ¿met 1CV-15 p.c. more, than that in ammonium nitrate« 

3»» farther improvements of the procaaa will enable 

.ammiate elimination of the coat difference. 
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fltfc ta* rita to ourrant davtlopatnta in tin fi «la of 

iltrie asid, aaaonlua, nitrato,  ami urat productloa, it 

la «arm to eaapav« prospectir« characteristic» of tha tao 

f«vt±lisara fro« tat point« of Tit* of producir« «ad consuaara 

*ha tabi«   btlow «how« tha f aodatook rtquirtaonta 

pa» *  -raa of nitrogan 
**mmmm mm 

^T-aaoaaa« of 
«aanei* plant) 

/latiaoid 

ittaa saaaiaaatloa   toa 

:oolia«j aawp «" 

-"aptr aa*a plae« 

Tatuval «a* (fiati)   »a-* 

to* i from        «jaaoaia Bí trata 
toa solution     (basad on nitric 
raeyela «eld tro« va* 

•a)) aiagla prsaaur* 
proctaa 

1.27 

1.*3 

1.; 

<X>K0.15 *» 

120 

3*9 

30% 

3.9 

300 

j ta» foUaaiaa; tadla 

îaaxa of 1 toa If, partout. 

a ooopurlaoa la 



¡rea i** »•o.*) i—Mini « 
uniti 

?*•$  P.O.*) 

à; Jçeelflo capital eos« 
it ine buio plan« 102 too 
:irto, of tao «bolt 
:oaplex 10* 100 

3) Sltto, of tao atorase, 
laeolJjyg, and 
ifJ.iCAClOB   fOCllitiOO *5 100- 

?9?al 15 100 

-p«r»ruur costs 

il iaau?ae?urla«; I0f.$ 100 
»/ amarti 1 ng, torago,ead 

*SP .¿cation *f 100 

¿auiTalent core« ( • eoa« 

* 100 

O« 15 capital coat) 

?f 100 

data abo» a considerable satin* storace, 

leadliny, and application costa duo to a blcner nitrogen 

leateav of uroa (oy 23 p.e.). Sfesrefore, the onaage of 

«*• i o* aanoaluai nitrate ilU result la tao ororall 

lana* in toa national eooaoay of «bout 5 perosnt. 

la addition to favorable storace and Valine 

¿repartie« of prilled urea, consideration sua citen t 

«dtantasos and drevbeoJcs of Ita asnnfaetnrlng process. 
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¿aoag the formers one ause aention elimination of ev. »naive 

platinoid catalyst required to produce nitric acid    «a«d aa 

f»sastoe* for ammonium nitrate manufacturing.    A. considerable 

success has been aade though ir. the wor* devoted to the 

problem of suoatitution of platinoid by cneaper and more 

rwadily available materials. This will enable tne eliminados 

it dependence on the imports of platinoid gauzes..... 

ianuf acturing of ur«a is a more sophisticated process 

4s compared to the msric acid and amaonia    nitrate processes, 

ina accoraing to our experience tne iorrner involves much 

lor» cr^oiems in operation, especially at tne plants 

derated by personnel which has not aquired proper training. 

¡rem and ammonium nitrate are fully ihtercaangeabie 

ij regaxd The meat of crops. However ,  rice reauires urse 

:r ammonium sulphate) »preferably. Ammonium nitrate is 

us soougn    adequate ror the crop, 

„a ?ae other hand. acccrliag to conclusions made by 

íoaa  :f tie agro-cneaist», the use of urea is not advisable 

#2.âa îppiied by plane (i.e. without burying into the soil), 

--itacially for alkaline soils. 
•'.•¡•J •       .      . 

Tres ij  xaed suceeosfully for extra-root fee dim:   for 

:r.» ^reparation of mixed fertilizers, and as an additive tr 

i.e ¿attla feed. 

^r¿a, aae must conclude, that ammonium nitrate and 

.re* are luite interchangeable, with   certain aovan tage £ of 

^rea. ¿ad zaera is not any economic restrictions to tfc* 

.^••ijpmeat of -sas urea production. 
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¿tatutioai **** of Ito* 7NTI stow   A oooaldtraal« 

A3f <*f ura* capacity §rowto 1A asay eoaatrlea. 

i. jXg&fiaaA'B plao« la ocouplad by n*tm í a m world 

AJEO ac **• liquid nltrofanoua f avtlllMV* 

prortd to IM tua aast affactlTt. 

Sta casi« balov atoro covparabl« ooarae tariatlos af 
e' 'ua «tooalâ. aad ' asmaftluB tUrratt. tasad as 1 to* af 

?*o¿to). ooft« 
ASAUfastura 60 100 

i tor«««, and 

3pa»a¥lna; coata 
93 'H» 

I0i 100 

â2 100 

3t.\jl ralea* costo 

'to«*****1' «ü****, 
aosv) "' '"•> 100 

• • cf. 

9M r*«ultin* total sarinc t« dus to «a« toviaf *t 

sto «touct •£ aaaufseturla*, as far s* «ta direct 
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taaUcatloa of anhydrous aaaoaia ellainates tao coat of 

taaoaiiai altrate aanufaeture. 

3n the otilar hand, direct application of aaaoaia 

leoessitatas «Ho use of expeaalTe storte« «ad application 

rieillties la rhe region of consumption and the appropriata 

-veretiae; coats and depreciation. 

Ae basic adressage of direct application of anhydroua 

lamonia proceeds fro« 2-3-fold labour sann« as eoaoared to 

«oild f ertUissrs at every stage. 

2ata «Iren la tas tabla above are calculated on tua 

«¿sumption of tas optiaua anhydrous saaonla supply systaa 

plant - basic storace - field, sad plant - basic storage« 

lacsl storage- field with baaic-to-locai atórate capacity 
:ir-3 *f 3*1 and wlta 4500 t isothermal storage tanks at tat 
:aslo atoragee. 

ihouli tas supply syt.vea pattern be far fro« that, 

•.f. local starate taaiee be of $0 t capacity sad designs* for 

-as operatine; »rassure of 1« kg/««2 (G), any savins due to 

?hs aaaydrous aaaonla application la lost completely. 

Aerei ore. it is vital to chose an ef fee lent 

»*»i* pattern usine Highly econoalc storages sad handling 
fatili ties, 

:* should be noted, that the ealculatsd effect can be 

39«aiaed oaly la the case of a large-sosls direct application 

>f aaaydrous aaaonla, when share will be no need in the 

îoaatrustioa of solid fsrtilissr plants, and anhydrous aaaoaU 

nil 3* accumulated to neat the sssoa requirements. 
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Soday, when capacity of ammonia pianti reaches 

300,000-400,000 t/year, the ammonia requirement of appropriate 

famiiaer manufacturing plants being 100,000-200,000 t/year, 

elimination of the Utteri would result in the problem of 

waomodntion of all this quantity of ammonia, or one should 

pwmda for the direct application of the emonia produced 

In «ceae of the requirements of the reprocesaing facilities, 

..*• if an ammonia plant capacity is 400,000 t/year, and 

tne armonia requirement of c complex fertilizer plant is 

350,000 t/year, the excess 50 t/year ammonia can be aent 

far the direct application. 

i».-lt was mentioned earlier, the most wide use is made 

in the OSSfì of aqua ammonia aa a liquid fertiliser contains« 

inly 20.5 u.c. ».Aqua ammonia is stored and transported in 

tanice dacigned for tha pressure of 0.5 kg/cm2G. 

Reraising costs iTor application of aqua aiamonia are 

¿Ugnar,  than those for annydious ammonia because of lower K 

ïoncenr or the former.  The general economic indices of 

âquooua and anhydrous ammonia do net differ much if the 

batanea between production and consumption areas dosa not 

«need 100 ma. The longer the distance,  the greater an 

Advantage of annydroua ammonia. 

economic advantages of aqueous ammoaia in comparison 

io the solid fertiliser, (ammonium ni trata) due to the 

*an#ac*ur*ng savin« arm obvious,Nevertheless a low nitrogen 

lontenr and nitrogen lose in an eventual fm« *0 

cecp tha design storage conditions ma«, cae consumers no 



>?f tr a reduction of tu« aqua aamonia use. 

?0  late fttil  UMOf  ttl OSlStlBg IWrift «Ml «PpllOAtlOA 

? talliti**• avoiding tuo negative aftact of low nitrogen 

intent af    acueoua auaonla, a propoaltloa üua beea aade 

M  ¿ae nitrogen solutions and complex liquid fertilisers. 

V* isTt «n experience of manufacturing nitrogen solutions ba- 

jad ¿2 urea synthesis producta. Cía nitrogen content of the 

iiaai product is Maintained a« a level of 29 feo y¿ p.c. 

.¿:*£¿inff  :n seson, tne winter solution bains poorer to 

iToid zz» riaJc of orystallysation. According to tne data 

i^tiiabie,carbamate solution can be stored in carbon steel 

-ia*a at temperature up to 30°C. igro-cheaists report a 

ii-ça swcar-oeet yield after application of oarbaaate solution. 

ia economy of tne carbaaate solution manufacturing can 

•* svaluated in terms of 1 ton ÏÏ coat (p.c.)i 

v:»¿cuj aaacnia*  100 

^orsaaave solution .  •  «   106.5 

:?ill*d urea (bagged) ........    114 

.^f ter correction to account for the effects of handlingv 

'torage. and application costs the values above will change 

As follows 

iqueous aaaonia 100 

Carbamate solution 93 

Prilled urea (bagged) . 122 

Production of caroaaatee snould be assuaed reasonable 

it tne plants manufacturing prilled urea. 



m   1?   m 

titrerai solutions of rarious If contint eu bt siso 

prepared on ttM basis of amaoniup nitrate, uxsa, and 

!fes presence of ammonium nitrato inervases tno corrosiwxty of 

:aa solutions and necessitates the addition of Inhibitor* 

)? Tn« upo of stainless stool an tao notorial of oonatructloa 

'ov all tuo equipment handling the solutions« 

«* ÍV •* tno agriculture noods a rast supply of 

:ampi«z fertilizer«, and tao uno of liquids asauro« o laoour 

iwia«» it is roaaonaolo to establish tno production of 

liquid complex fertilizers based on ammonia, pnospoorio acid, 

ino. potasa or on uroa ana ammonium pnospoaree. 

. - i*Wk*&m. ana atcoamenda£ione . 

Ä« production of nitrogenous fertilisers in the 

;35a van increased for 10 years by 5#* times, and «hoir 

»applies zo farms - by 6 tinos. In the following ton year* 

:oo axtrofoous fertiliser production will risa by 2*4 times. 

Ä« ierelopasor of the nitrogeno ¿s fertiliser production 

-»assied a considerable growth of crop yields« 

:. ?or tao same period the wariety of fortilistrs 

: reduced was considerably widened, with growing rol« of feien» 

«rane sad liquid fertilizers. Ine Soviet industry produce« 

:caplex, complex-aixsd, and «ixod fertilizers, the production 

)f m« La-cters being based on straight fertilisers and 

;¿cav«d in consumption areas. 

;. ¿ompiex fertilisers are needed by the agriculture 

lost urgently, of tha nitrogeno us fertilisers priority WIST 

e il TOO to ajumonium} nitrate, urea, annyorou« ammonia. 
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o¿trc<«n solutions. 

.  Cat Aoovo p«rf ormane« da~s,: «now that anhydrous amaoax., 

-J th« <ao«w*âTancageoua nitro genou« f«»$Uii«r fro« ths 

pciat oí -n*w of «oono&iy. ¿mon* th« «olid nitrogeno;*» 

:**rtiU««rs th« best indie«« «r« Qharacteriatic of urta« 

2» basic advantag« of annydroua asaonia, as wall 

is ataar Uqpfcd f«rtilis«ra la the Labour savin* at tn« 

****** 0^. ioti» manufacturing and application. 

: Lç*o-»oh«mioal properties of various nitrogsaous 

't»*tili*er« do not differ much. 

;UP  ixp«a.aQflHBJ(.,aaoifat that th« start-up and operation 

jf  iar«« prc¿«ea involve conaiderable difficulti«« at thoa« 

.;i*cta, which ar« not operated by adaquately train«d 
;-ì?aomiti, . -,   - 

*. 3y no« aqueous amaonia (20.5 p.c. if¿t rathtr widely 

~!td ia tht OSSR as f«~tilia«r. *o overcome rthe negative 

ífítct of íow aitrogrm ?'ont«at"ef thia product,  «fforíá »ere 

i?;ii«d in th« field of manufacture and uat of nitrogen 

iciationa. Carbamate aolutiona can be manufactured profitably 

it za* urea planta. A partîicular attention ahould b« given 

*?o th« production of liquid complex fertiliser«. 

:. Program« of f«rtilis«r supplì«« meeting th« existine; 

*ad prospective dtaands can be drawn up by any int«r«tt«d 
:¿unrri«t. •-.'.--, 

íi*a afficienoy of large-ac*!« ammonia plant« euggests 

'^,ZC•X^ZlonJ* on# 1*p*«-*c*l« Plant for two or «ore 

:ountne«, if the' demand of «ach of the« ia lower, than the 

«1 
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«apaolty of * nodora larfo-acala plant (200,000 to 450,000 

torn «Moni a la a alnjçl« ntraaa). The aoat prof i tabi« 

ftrtiliaar production can bo based on natural gan or liquid 

aydrocnrbona ( Including naphtha)• 

*bm doelalon on the fart ili aar production program 

saouid o« baaed oa toe recommendation« of açro-che«ista9 

?aalaf lato eonaidoration local •anufacturlng and application 

îonoisiona. 

il JO, considered should ba the eipediency of fertilisa* 

-aporta fro« continuous countries (inatoad of tho 

tatahiishaent of Ita own production) v relying on tha 

iddltloaal yitll of crop« dua to tha application of 

fjrtiiiz«**« 






