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INTRODUCTION 

orf«fi«ed  *  t* tfclt« Nati,*,   i, eo «^«tl« vith  •* * 
the Ukrairiu   --&     .».« ». i*«**«« vith the dóremete«! of 

Kiev, th. .,plta c.f the ifa.^4.,, iSlt   .      , â        
M *r w-8 heW ln 

l*r,iri« < ««,     „ ' <*•"••» of U» OMAîU or Minister« of the 

„i „r    .    f,   Z  "' *' °'lfC,rleVl  W"ctw»  *cl-»k«W Diviato« 

feUrttl te««!. Itela«««.. U Cw«lttW for 

*f*w IM    the  new,*! Wnctcr of tfc* S«lRw. 

^* *"   "* ** ""• 10 *"- •**" «im. «* 7 tmué 

âfrtç« 

Asi» 

Mâ^i« lut 

Uti« Mtoric« 

Etarofe (Ut*.  Ukm«t*»  .;«, 
**"—ta) 

k 

». ~*tet.   Urt .f »rift*.«.  4, glw to ^^ ï = 
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IS 



5-   English, French, Spanish and Russian were the official working 

languages of the Seminar, and the linguistic distribution of participants 

vmsr 

English 38 

French  2 

Spanish 9 

Russian l8 

Some of the participante were fluent it. many languages and operated in 

sore than one of the official languages. 

6.   The inaugural session was opened by Mr, N K. Grigoriev, who extended 

warm thanks to the Ukrainian Government for inviting the Seminar to meet 

in Kiev. Mr. P. A ftozenko, Deputy Chairman of the Council of Ministeri       (ft 

of the Ukrainian SSR, presented a message of welcome from his Government 

and proposed to proceed to the election of the Chairman of the Seminar. 

Ifcu delegates elected Mr. ftozenko Chairman. Mr. M. C Verghese read a 

Message from Dr. Victor Hoo, Commissioner for Technical Assistance of the 

United Nations on behalf of the Secretary-General. Mr. Grigoriev read a 

•essage from Mr. I. H Abdel-Rahman, Commissioner for the Centre for 

Industria Development. Mr. Shumayev made a statement welcoming the 

participants on behalf of the Government of the USSB. 

The Chairman proposed the adoption of the agenda which was accepted 

unanimous ly. 

Mr. Rozenko informed the participants of the Seminar that because       $ 

of his othei pressing obligations he would be unable to act during the 

entire Seminar as Chairman and Mr. Grigoriev accepted the working 

chairmanship. 
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7.        The Committee to draw up the proceedings 
of the following members: 

Mr.   V.  Pelykh 

Mr. A.  S-  Bayram 

M»1.  V   K. Kasturirangan 
Mr. E. Ojurongte 

Mr. 0. Qaytan Cardenas 

Mr. E. Forero Fonseca 

Mr. Aleaeyahu Maknowien 

Mr. R. Petitpas 

Mr« Wn Nyuat 

Mr. F. W. Parker 

Mr. M. Taha Zaki    • 

Mr. R. EweU 

Mr. S. Kimura 

Mr. 0. j. Borgars 

Mr. A. P. Oel« 

Mr. S. K. Mukherjee 

Mr. 0. îf. Daruvalla 

Mr. R. S. Ray 

Mr. 0. Ruhl 

Mr. M. C. Verghe«« 

of the Seminar consisted 

Ukrainian SSR 

Turkey 

India 

Nigeria 

Mexico 

Colombia 

ECA 

ECLA 

ICAFE 

United Rations 

United Rations 

United Rations 

United Nations 

United Nations 

United Nations 

United Nations 

United Nations 

United Nations 

United Nations 

United Nations 

Expert 

Expert 

Expert 

Expert 

Expert 

Expert 

Expert 

Expert 

Expert 

Expert 

«.^«—the.uthorltl:,0*r; ;L^rr1^-•d 



After some discussions,  the Seminar unanimously adopted the present 

report and the recommendations and conclusions reached. 

Mr.  P. A.  Rozenko addressed the concluding session.    Participants 

from four developing countries and Mr. M.  A.   Shumayev on behalf of the 

USSR expressed appreciation of the proceedings of the Seminar.     n» 

geminar came to a close with a statement from Mr. N.  K. Grigoriev 

expressing heartfelt thanks for the efforts of the host country in making 

the Seminar an outstanding success.    He praised the work of all 

participants,  the representatives of the Economie Coasmission and the food 

and Agriculture Organization,  the interpreters,  the translators ma all 

other officers of the Jeminar, as well as United Nations experts and 

United Nations industiy lecturers. 

J 

• % 

• 4 



**   *•,   m 

« nave lacr*«sea rapidly la tfc» JM* s© VMM    _i4    „ 

mmm   t.%.      ^      A 

8.0 

*<« * V 

J* * 

15.3 li. 

Î.5 

»""h Viet *..    ^^        feH «-»»• *>•«• * U..     ., 

ae largest producing- and «r».,-*»., 

ÏMter. Eurepe,   USS8 a*d th» t*»it«d ftata.'=a*a* « ^^* 

-u-P^Jiw^i, t,«iwc««t m total pimi mtnmu. 

fat* Tacts m iUttrtr.tr«» hy ta* toil«»**. ,„    ,        .,   _ 
Í i^ «Ulicn t«m„ of toui p^ »wtrt«iU)r 



&**««* tt«ff**a 
Surplu« 

Western Iterop* 13.8 12.1 1.T 

Barter* iwop* k.l 5.8 0.3 

USSR }.*• *.*• l.o* 

USA/Carata 11,o 10.1 0.9 

JnfWi I.» 1.8 . 

Mi«   («Kept 
J*f*n) 1.8 3 J <«.o) 

Africa 03 0.8 (0.3) 
latte Anerie* 0 1 l.f Í0.5) 
0e«ar4» 1.1 1.2 <©.!> 

fetal ao.O 39.0 1.0 

•mrever, 1« ni trocen »lone the picture if »osievhat different.    Japan 

Is m large exporter of nitrogen but • large iapcrttr of potash,  and these 

twe a«tar<*i »pproximttely baiane«.    likcwlM Eastern ¡Europe iaperti* 

altnten and phesffcat« fertiliser,  but East Oeraany (G-D.R ) is * large 

«4ja»rt«r of petssh, giving an over-all surplus in total nutrients. 

tnrttcultr note wag taken of the rafia increase in feitlllser 

prwauf-tion and eofiS'JBpfcior» in the ISSU during the past few years.    Sine« 

I9t2 fertiliser production ha* been increasing at rates of 2C - JO per 

es*t per year.   If present growth rates continu« it sees» likely tnat the 

UB&H end th..- ite 1 ted States production will tee about the sasve in 1S70 at 

mrmmá 13 Billion tomes each. 

11        iBtematjoBAl trade     Total inter-regional exports and imports of 

nitre««« are afceut 2 million tonnes per year with * value of afproxinstely 

i>'fC million.    The largest exporters of nitrogen in order of gii« 

*     Includi*   r"----n*   • h ¿.-.i tì^ri -<? 



Jipan, West Germany,  Italy, UCSR and Norway.     T*e largest importers of 

nitrogen are in order of size Mainland China,   India,   Spain,   Republic of 

torea and Denmark.    Among the countries represented at the Seminar,  Japan 

mû Rumnia indicated their intention of expanding their nitiogen industry 

for export.    Chile will continue to be the major exporter of sodium 
nitrate. 

Inter-regional exports and  imports of phosphate fertilizer are much 

lei« than nitrogen amounting to about 700,000 tonnes of P2o    per year 

with a value of approximately $100 million.    Ihe largest exporters are the 

»ited States, Western Europe and the USSR, and the largest importine 
regions are Asia, Latin America and Eastern Europe. 

Potash is produced largely by the United States, West Germany 

ÎF.B.CÎ, East Germany (G.D.R.),   France and the USSR and is exported by 

these countries to most of the other countries in the world.    Canada is 

growing very rapidly as an exporter of potash and seems likely to become 

the largest exporter in a few years.    Israel is a small but growing 
exporter of potash. 

11 '      fi^^jgjg^^rateji and If P-K ratios 

Hitrogen production and consumption is growing much fauter than 

phosphates or potash fertilizer.     In the 9-year period 195U/1955 to 

1963/196!*, nitrogen increased at an average rate of 8 9 per cent while 

phosphate and potash both increased at rates of 5-5 per cent per year. 

»erefore t!.e worldwide N/P^/K^O ratio increased from I/I.16/O.96 

1« 195VW5 to 1/0.87/0.73 in I963/1904     if present trends continue 
the ratio in M7tyl975 will be I/O.61/0.53. 



12.       Pro.irrLiu;;'   j_ : - * ur -   fer'-i 1 }2?YJ£^^Z±l2P>/lSJï? HflJSB. 

fe -e ni papers  nrererited projections  of the production and COMU«|»UOII 

of fertilizer in 3.T69/197C and lyffc/1975-     If che growth trends cit«d In 

the last paragraph continue,   future production and consumption would be 

as follows (in million tonnes): 

mmm      wbimi 
Kitrog.-m 25.O 36,0 

PO, 17-0 22.0 

Total 5^-5 TT-0 

Projections made using other more sopM»ticated »ethodi pwe figure« Wfy 

cloer  to Gh'-Cf. 

1J .       Co .cji-.^tlon per person nnd per hectare 

i'lcre are extremely wide variations in the eottsuBptioil cf f®r?Ui2%rf 

pr-r person and per hectare in the various regions and countries o'.' the 

world.     iho following data illustrate the vast difference in ecc rjapU-n 

of fertiliser by the developed areas and the d-vtlcping areas (/or 

1962/1963)5 
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li. PRODUCTION MD CONSUMPTION OF FERTILIZERS IN THE 

ECAFE ECA AND ECLA REGIONS AND IN OTHER 

COUNTRIES REPRESENTED AT THE SEMINAR 

111.  Papers were presented from ECAFE, ECA and ECLA on the current itati» 

and future plans for development of production and consumption of 

fertilizers. 

The ECAFE region, despite plans and efforts for domestic production 

will continue to import fertilizers for the foreseeable future. It was 

noted that ammonium nitrate production is planned t.ily in Australia ana 

Afghanistan because the rest of the region is primarily rice-paddy 

growing and nitrate fertilizers are not suitable for irrigated rice-paddy 

cultivation. 

In the ECA region both consumption and production are saall. 

Governments are expected to play an active role in developing the extensive 

use of fertilizers. Where raw materials, fuel and electric power are 

available a nunber of fertilizer projects have been proposed.  These 

would enlarge production and consumption ard promote economic co-operation 

within the region. 

The demand for fertilizer consumption in the ECLA region is 

.expected to be stimulated by intensifying technological research and 

application and by improved marketing and transport facilities. Larger 

production than at present is possible in view of the quantities of raw 

materials now available. Studies have been started to determine the 

siting of proposed fertilizer factories. 

15.  With regard to developing countries building fertilizer plant« 

the Seminar considered that each case has to be decided on its merits. 

The desirability ;f a regional approach in building fertilizer projects 

was emphasised in i--rder to take advantage of modern technology and large 

size plants 

# 
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io.      Conaiderable concern «M „pre..«i ^ i.^^^ emmrte. 

»ulphur and phosphate ree* vmiUbilix, «a n „a* mmclméM teat 

eapior.ticm for depo.it of th..€ rw mfrial. Aolé * abarato* to 

developing coimtriti. 

17-      Papera **r* ^.«jtad fr« Ceflm, mu ^ ¿^ ^ ^^ 
rtgioBì «gerla fr« ^ ngUmi tnm%img ^^^   wl|   ^^ ^ 

F*r* f*. ECU r*gic«.    *,*„ *•*• a» praaa.t.4 rw. u^h 

Turkey, USSR and the latrateteli SÜ), 

18, 

fiaftS?.   Ä* ta*»*« f6r ige, ^ «ilwtel U to |S,«C 1^., 9 

récit Ô.0CO te«« Qf .»ut« 0f m%m ^ Ä#(Ä) «^^ @f 

f«rtilteer..    A fertilte.r pre^t t# mmmtmtm* 5»»©CC tonta« « „ 
Hua aulphat« J« being e«i#4é«r*i, 

Ujfc     Hi« troéttcti« in 1965/19Ê4 m »9,0e© temi g ^ 
1CS,O©0 tem*« f?o5.     fw^tt carra.«, ***r «MlnHI« a* 
Owaáy a»«^ «m tecraaw ti»* tetol ea^Hy to t,t mMl^ ^ 
«*t «««ri* 1.0 «mi* t««^, , e ^ is^o/nn.  ^^ ^ to 
te tfe« M« pianta te untai«• —--•-•••  «^ ~    Ä P*-B« «ï «tronca «MìI «i th« farlUiaar« M*ü «, 

*"*°"*^U* m SM «Kti« ü».ptoto,    j* mmW> fwtilte^ 
«•tritato« te teés. «tei«- ti»,«* t«».. of », mt0a> 
ffe5 má 5Í.000 t«MMi of K2O. 

ttot ©f *^ 
Ih« pregue» of » t« 1965 «M 4.5 «¿Ui« 
*•* 55Ìtoe© toMM.    Ito e*tte*te« 

*.k muum tm—« n.   *«« mm** 9lm« „, 
capacity of 5» toi«,, par 4*y te a .U«l« itr«, 

li« «0|*»t* te te* totei pMictto» 1» áltete! «ft&to tea 

ti • 
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ff y re* ano  J» .ccra-ü.   p; "•if :. .*. :   u-,   ine,/«-as ir.".    In XJJJ ,  mult inuti lent 

itrtiiigcrt accounted ;or !>*> per cent of uhe total consumption of nitrogaa 

^ertiliiers.     The Japanese fertilizer industry is characterized by it* 

Iftjrgf percectace  ">f export.     Almost half iti production of nitrogen 

fertilizers is t-xported.    In iy67  it is estimated that experts would 

total »bout 1-7 million tonnes uf nitrogen. 

19. E€â Region 

Mufcrlf      There is no fertilizer •anufactwrtd at present although 

natural ga«  i« available in large quantities.    Effort» are being made 

to popularize the use of fertilisers asoni the farmers in order that 

eoMuqption will reach & level sufficicnt to sustain a fertilizer plant 

of eeonoBic size.    In this connection the tAO (Freedom from Hunger 

Campaign) fertilizer Scheme has been of great help.    Consumption in V$k 

wag lo,j>00 tonnes of materials in all types of fertilizers. 

20. ¡HA Region 

Argentina    The production in I965  is estimated to be about î+,000 

tonnes of M as by-product altisoni urn sulphate.    Plans are being prepared 

for the building of two ammonia plants of 100,Out' tonnes and 55,000 tonnes 

annual production capacities.    These will uce natural yaa.    TM eor.euEptien 

in VjC^jl-jGh ves d2t0C0 tonnes cf ÎÎ,   6,700 tonnes of Po0r     and 5,000 

tonnes of K,0 
t-   J 

Chile        In 19¿3, the production of nitrogenous fertilizers was 

ail naturai Chilean nitrate equivalent tc 170,000 tonnes of N.     The 

consumption in ly6j was 27,300 tonnes of N, 77,000 tonnes of P^C      and 

12,000 tonnes of K..G.    Th.. nitrogen consumption was about lU per cent 

of the production,   the balance being exported.    In the  future»  production 

cf natural nitrates will not  be increased.    Plans are  on hand to 

manufacture aioiuonia,   ur-a ar.cï  ^renium nitrate from natural gas.     Phosphate 
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vili .1.0 be    produced U triple .uperphc.ph«. ., th. r.t. »f 50,0«, 
»«».. p., ,.„ „d fu..„ «i.i,»,^,,.,,,,.,. „ 12QC0 t(Mn>i ^ ^ 

production va. »,ki0 to•«, of »,  „a ;,700 *».. 0, , 0 .     „„ 

eon.«ptiOT *" IS» .« 3^,000 tonn.. of K,  50,000 UmÂ It * O    «d 
S9.Î00 torn,., of <y,    n„ m «„ vmy t0 iKnw productf^ 

nitroscnou. ftrtUtan not on!, for „«..tic „.«,. « to t0 off„ „„ 
•urplu. to the r.glon.1 »u-ket. "" 

asass ». productic „ 19(Ä «. Wi700 ,„,., of    ^ 

• ,T ^'    COn*,-,'tl')" '" ttat *•« «* »0,000 te«*, of », « 000 
t7*L°f '2°5 "• 2M°°terae* °f V- » " «"—"«.* * wo the prOuctlc „m ,..«„ 550j0oo tonn<11 of „ tnd liÉ9oo toMM!j of 

í O,    »hile th. con.u»ptlo„ vould Inore... to 61(5j000 tcmMJ of g 

l»,9CO tonne, of r^   „d 1,3,5«, tooM. of 

•   36 ¡oft    Ihe Pr0dUC"°° '" 1S65 *" "^ to b« 6ï-^° *«-« * 

•?    ,   9 '°°°tom"of ••110-000 *— « »A « 50 «o to„„.. of K2O. H».. requlrra.„t. m hmmtei ¿ ^ Me n.w ((rtm,srl ^ ^ ^ plM< hm bra _J       ^ 
50,000 tone, of H .nd 200,0*0 tonne, of oo*pl,x tatui,«. 

21 *     ffijgLr_cpwtry papers 
»   Ml      11,,.,     -»<•> iiH^ff a ¡^^•JB^mmm-tmm 

of « ;ere * tom"of •• u-°c°tonn" °f 'A - s.*» *~. cf V      Connie in 19É9/Wo lt .„^ to be ^ tommi 

», U.500 tonne, of í¡ft   ,* t<000 tonne, of ^   ^ a ^ 

• 

of urea is ifflported for aerial acuiirat4•    r    2 , ^^ <!«*««? 
aerial application,  Israel «ported 210,000 tmm» 



of phosphate« rock and. AC, SOC to«ru;g cf potash in «kittle* to k.000 

tomnex of P,.C«    «nd 5,000  tomes of KrC   in process«*!  fertilisers.     The 

cstisuted exerts in 1969/1970 mrm %e COO tocm«s each of phosphate 

rock and petash,  «nd 20t,U0G toesvs of f Cr     «fid 100,C€€ tesaos of I 0 ÌB 
2 j 2 

froc«i««di fértil if eri. 

*M»f»i»   TH€ production of trtiiiierg la I965 it «ttlsjttcd t© he 

197, «X» tonnes cf » and 132,QUC tern*«« cf r 0  .    m« production plaimtxl 

t* 1970 !• 1.05 «lille» tonnes of I and 275,000 t'vat« of fjj        It» 

fiitroge« fertilizer iaiwjtry is has«! SMtiiOy on the UM of natural gM 

ft*  raw »at, risi 

Jurfce^     The probation of fertiliser« in 196* «ao«Mit«<t t© 52»«» 

• of M mû 2B»I*00 tonnes of f 0,    «Ml cenaussptica MM $I»,20C tosttM 

of » «id I? 700 tome« of rVCv    % Vm protuctit« it expected to 

i»er»a*# to 112,«too ton»««  B,  »nd  90,€00 tant»« cf fj,      by the adoitic* 

of Wo new plants,    K*tlo*t«d ron*tsjtptiast %n 196* it 136,5€0 tonnes of n, 

iâ9, 000 tomes of P„0_ ¿2,50© tonnes of K G. 
2 

HI8..     T^e USS1 has  r.»»#»n the steond largest producer of fertiliser 

sine« 196} when the UCS» first surpassed ¥est öersauy.    th« USSR 

fertiliser productif* grew at r»t«a ©f 5  - it p«r ctnt per year during 

tiw period 1950-4960,  but since igoo it ha. fceeB growing at an tecr«u**«ly 

rapid pac«,  in fart increa«lug to « rat« of 25 - 30 p*r cent 1« tfcc- 

I963/I965 period.    Fr«#.«t pi«* eall for a» lncrc*M fro« 7.8 »illion 

t«ss»*s of plant nutrient* lo 1965 to 19,0 »1111» tonnes 1B 1970      mis 

*m>M correspond to an iverigi sssual Increase of 20 P*r e**t per re*r, 

*te5ät l0 P*"» c*nt <* th* USSR producile* cf fertiliser is la the for» of 

grmmá ptewphat* rock {Phosphorit«).    UH ÜSSB IS the only country which 

uses ground phoephorite in anrge quanti««* sine* m sew«! sell* In 
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öSSJ, gromá phosphoTiu give8 aJaoa% 

«»ter-ioiuble j> 0 . increase in yield as 
2 5 

»ere were 15 eynthetic nitrogen niant. •     *, 

« — proa««, *.i UUion tJ^ TlZTT "* * the 

&£   m.   m° (pi«) 
7^.1* 61*. Q 44.4 
21.7 12.9 10.2 
1.0 15.5 28*6 
0.2 6.7 7.6 

- 1.5 7.3 
2.? 1.4 1.7 

**»mim nitrate 

AWOBíM» lulphate 
Urea 

liquid fertiliter 

Compound fertilizer 
Otheri 

n..  ctJL* Zx IT   ? U n~ *""* ~ to "*- «TW gac tnu continue to be iaDortur»* • i~„. 

to 19« phoptat. f.rtlli„r production MiUii<      . 

V5 «« - «Util 0 .fi, «uJ ^ " ~ u J^MT" 
<**«»*» i'gOj   in ground phosphorite. 



i9^e l^ 1970 (pimi) 

ffi#^ 86.5 39.0 

— é.i 36.0 

— 2,5 20.0 

3.4 2.7 LO 
—• 2.2 4.0 

The principal  phoepfaat« fertiliser produced in single superphosphate, 

but double «uperpfeoepfeate and eoapound fertilizer are becoming more 

important,    thm amusing pattern of production i e shown by these data 
( in per cent !* : 

3i«c*l« wparptat-pfeate} 

Double «uptrptoeiieitte 

CeiRpcuftd fertili Mr 

PI»«pfatte slags 

ether» 

Compound fertiliser« will be principally waBOfliu» phosphates. 0 

iJotash fertiliî#rc produeed in 1964 totalled I.9 million tonnée 

K20.   The principal potash fertilizer is potassium chloride (40 per 

cent) and tue remainder ia »ade up of various mixed salts, eilvinit«, 
kainite and a small amount of poteesium sulphate. 

Ukraine .^fi     The pattern uf production of fertilizer in the 

Ukrainian 00R is similar to  that of the UüuR.    In fact, the Ukrainian 

üüR is one of the main centras of the U^E fertilizer industry.    The 

Ukrainian üuR in I958 produced 27 per cent of all fertilizers in the 

VüoR arA according to plans tria will inorase to over 30 per cent by 
1970. 

• 
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in.  rjawouxv OF mmmtm «* M*mu 

^•siijn nul errati©* ^ wl#^ la _ .T""**** * •«••a* **«•• 

to r^tl/ iwlwd ^ *" ^ '»•»*•* *f f««. 

P"—U« ft« «turai «p. ^ ^J^ JV* ^"^ * 

«•Ï for rtduo^ ualt c«it   »M «- * lpr,,f 

I*. prU.ip.1 «hum i. lMta. 

• )   High pr..«u« .t«. rtfml>( „ w 

. ..«„>.„ r.feiw.  3tin J^ ^.~•i"1,,* ""- «" •" « 
l»t fou, „a,.,   p^ltBtartf „.Ti,.??        *,"", *" 

«t«. «»«, atMld. ^   "**Uin% u •»-«- ««»•«« u,«. 
*«**o» r«K>v«i,     Tbl, «t*lj«t ÉM fttfjt t    —. -- : 

e«»»r*i.l us. f©» a»,., t^^^ ta»H*lf * "UW***#ia 4| 

«»pr«»«i(ai up to 200 •t«e«ièt,^ -***««* TUT »/i>tfc««i. g*. i 

a)   krtWiM (oMwmu« *# «m« «i«« it«. J 



-   IM   . 

•melaci mrìmi diexida rasiovaì s/stem« »t tha highar 
praasura lavala ara now ©paratine« 

f}    Cevitt, ftówip of tu« hast ra«©ver¿f and ataam ganaratian 

*J*t«M.    Thia kM lad to th. a.vtlopwftt of plants with steam drlv« 

ft* all a«j«r «** raquiri*^ uttla or no ajtarnal aourca of pea»? or 

fj    Larg« »«ala, iw mm%t „¡^^ tfmMport ifJ ^^ ^ lwtr^0-t 

*ut#-w«frigar«ta4 atoraba* taeteiquaa. 

Î».     Uf*. ainsi, atr»« •••Bit pi«*» ara M« b.lB€ ^^ with 550 

f 900 «MM. par iv ÄiMltjr «4 l>350 têftfl#§ ^ ^ ^^ ^ 

*!*. «wltt.t.4.   Tk« UM af ««irtfunl a^thaai. ga. «„»^^ iB 

«Mid.»« acacia oil/ «k« pUnt «follia, iñ 9inclm 8trtwn w 

ta ana raciprosatiuf ajriitfaMlu êa. ©©epraaaare. 

W. Ci—, ««..ta^tura «..„1 iß th. *** hieh prmsaur9 f9formT 

twrn; xmfmi .a«, 3t#el8f iRd ug# of Msh faMt nui diMitiM te 

t* *«W. at hi# tratar. lm:. ^ b##fi slfcfllfieÄfit d#Vfl6p|B€fltBt 

.«•a«. ,.wra epa^U^ ^iitlM8 w * ^^^ a8 

•ra é^r*i®^4# "0#" 

«.     -•««,. ^«aMUM she. t* t . 55C ta^a 9„ **, plm% ^ 

^*i ~*"-" I*««-« .t ^t Mo i«*., p.* |V Mtt «tn 

«ft*»» am,!. .« „„rtj, %à# aêm€mtmmti «m^mUmml 3é0 tarn 
f* da, Pl«t aparata ., fyll „^^    ^ ^ ^ ^ ^ ^ 

^ ~"tS' * "° ler*« ^ *V pla.t utili*,* tha a^trifu^l 
•MV^MT •.«a.pt „»id «oat .tout ih. a— as a 400 ÍMM (*, ^ 

«mtu«! »«.i» Pl„t with rappresati,« a«¡p,.9g#r8. 

• 
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2É¡.      Tht new developatnt in lar*»  

*«« áow-cost ammonia availabl« f«^ ,*..   -.    , 
* «... for ... i'"" ""'1°tine O0U°tri"-    W« 
». .4.50 A, ri   ,BBonu in * »'°w «—• ««*» V.P, ^ lor 1,700 miles to ¿22.00 for Q non .«i 
•PWlfi« ocmtr.ot t,«,, 9W fflllea and deP*nd « 

27.     Pour BlneU strani „mt, with     aMM4.     , 
*»»*•. tf ««oni. _ dftlf * eâPteitjr of aore «« 550 

tü — « LW e.p.oiti. ^  u»JZ:ZT9m PUnt8 -tt 

26»       II» ti* USSR tht »BDliflatin« «#•    * 



IV.  T„CiiXKlüGI Or1 ihùiXJCTlO.: OF KIThüü^ rV.-.TIu«. 

3C.  There have been significant technical improvemente i« th« pro. 

auction of nitric acid. *s  in «moni a produetion, increased uim  L 

a major factor in reducin, cost,. Larger, si„0l« îtTOB piafits ,rt 

bein.; built utilizi^- the Mv technoloey "ith «mphaais on an opti««, 

utility balance. A plant for production of 6JG tonnes of nitrii *el| 

(lüü per cent basis) P#r day in on« stream im  b#in¿. built. 

In th« hinh pressure (up to 8 atmosphères} proc#so for «noni. 

oxidation to nitrogen o*ides over . pl.tiauB-rtodi«. Mt.],tt, «.«i» 

efficiency is lower and catalyst losses are «dpwativ^ hign, ** 

special technics are available to redue* this loss Wreoii%. 

urea 

31.      lapers were presented on the develops of the «m  industry. 

Urea procesen have improved rreatly during th* past deead« and nor. 

particularly during the  last  t m ^TS.    7hm pTQduQ% ^^ ^ ^ 

excellent  allowinC world-wiae chip in€,  handling and .tor..*, without 

noticeable  deterioration.     Urea with low biuret  content  i,  now „.n.M. 
to ouxt requirement..    f, e variouo pr00S3E@s ^ ^ ^^ ^ ^^ 

UP t0  ^ t0mtìS  Per  ^ C ^aci^ a^ new Blft,lt 3tre3, ^nta of w 

to 1,^0  tonnes   ¡,or Jay  capacity are urder ^.-.t« M< •     , i   "y dre unaer construction,    oinLl« etr*»« 

P f U "yJ t0nn6iî Per da* are »»'-•' conspiration,    .m.ient ^ 
perchan,.,  techni ,uo8 are bein. uUii.ed to  obtain ni£her tfc.m.1 «f. 
iicienciea ami  to  re-li ~p  ..i„,  „„„       .. -«»-.   ^u íB-JUVí  -.-learn «cnsunptioR. 

.'he -iprer  lir.it for biuret  content  ir  rr*« f«* f.,«jv v. i.Lt,ïw ir, urea tor fertiliser us« 
m Japan is  offici M 1 " »et  -1   ~ . 

!        t 
1C1-1]'  -et at ^ *» °«*:   however,  ic aetu*l  t„d. 

practice  the   hiuret ur.ally  is   het. ,ePr ,    , ,       c 

montai  work   ir  the-        -   ^,~---<  . -<•• 
 ' oht"B' nt   3i^ifioar.t  difference in th* «„ 

• 

# 



- -rr jr:r/ix:.:: -- ~* -•«- 
*wf»*l lew* tit     • *'"•»••• i« <«•• «••*•».    rf|th tfc, 

•*-I Ito«, * » ts u m mmmJ^    imml* m4* *» •***»— 

— » «Mi «*—^t4tll Wlèli u 

(15C • 

» MM» tot**, i| 

^^   ^ "***  ^VWW«   Mil*« 
-• »•«•««*, ti» ,ttaf, Ä ^^ 

r-*r»> -ttà fi„, .^ iu***utim „ ^^^ 

i« #11*1 »U*t  ««*  i* mUmi ' ««•»••••.    It  1. 
na «ai « 

l«*à» f •«***»!• f#, *f*Mttii* 

»•1 «it 1, utme »*41t. 
»It* •*>•»«i«« 
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The bjr-producc fro, tils process, calcic carbonate, *.„ * 

utilized in the manufacture of  cernent which i. also  iKporttrt  iß ft 

developing country  and it is being utiliza fop tM. ^^ 

^galaLriAorid»^».^-.... .f t||T||  

33.       The UM of ammonium chloride as a fertili,« for pad*. ^ 

besn successfully practiced in Japan and India.    Th# Wl|M|i ff 

adopting a dual  soda-ash (sodium carbonate \soaium cartonate; - aewioniu« chloride 
proems in this connection merita considerati^. 

34.       In comparing the cost for distribution mà .pesati«, f 

fertiliser solution, with the cost for the evaporation, ^.tio» 

and d„t,i*tion of solid fertili,« it was coaled that ..«*» 
should be considered on its merits Th- .„ i •     ** .    ,                                                    merits. Ihe application of liquid i 
njdroua arcmonie by in i «ft inn <„ *K_ •-.   , 

aíí inaction in tb# soil is the »ost eoonoaie w #f 
utilization of nitrogen fwtiliwrs in liquid f«•,      »   ,•« 

solutions are, ferali, speakinfi,  ßc ch#^r iR diatribut^ 

plication than the edid oo^und fertilisers.     m-,.twil „. 

the natron eolutions, containing afonia, «„^ e8r^at# 

UM0'  WhiCh haV9 "~ ^^ '« **»• -»-.sfU! .Wli»tu.. 

1©« A i" 



Ä« TIM  PftMM«*   fMifti I i.      »- 

»M^ »iMt« »ita ÄM#ltt^      V MlMtèr'8*é*    I« m. Mt*| t 

Vj 
hat 

»»fa* 

Ü, 
•ì«ctr*tt»mal far 

«** w «dita» t, a*t .»»il#M## 

l't.r.,t. 

mitt..,. •     i        » •"   "    *••   Oljfcrtt*   a*.»   ,«^_.    » 

^^ ***•••   r*» fleeter «mmmtmtím —— -* *11 

mm «Ml «MI« i. »IHM-é lm ^. 

rt *i 54 t» *4 m 

81S t«A4 «i is« »# 

**• t**"^*ir i» «i «tau**. 
*t* INI   ( 

<»»t^ 

m. 
it« ) i« •*t«wiy,ljr mMâ 
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in th. uyyR for acid .oils.    Such phosphorite meal, however, 1. 

différât fro, .round apatite.    The phosphorite structure is sueh 

that it breaks up m aoid 30llg Baking pho8ph8teg a¥ailaWe'fei, 

pUnt nutrition whereas the crystal structure of apatite own* 
U disintegrated ev.„ ifl highly aeldie soiU md ^ 

* 

• i 
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• 

VI.    iMBBUW OF mwmw op ^ fjmuaja 

42.  New d.velopmnt in I,r«.l „„ ,K. 

WiY8nï •* normal t«it3«i>*tu*^ «.J 
•ignifiesnt importai. "* ^"•^ *• * 

pHe«I**t.. »Pwptat« «4 pot»»,!«» w^,»^ 

44,  Solution mining of peU#il ^ ^ 



vu.   r.cMiiuuAï o, rTÉWwrivi or ou*m ^ 
MIX-» F^TILttJe 

p^Mptet. f.mii..„ má of th_ „^^      #   • pIWI Ritr*" 
•«a oí  IB# predurtio« ©f »i1#i fertili«--. *««^ 

*.*-U* for , Ure. ^ #m . h        mammÊHmt  tk0 ' _. 

produetio* of «-pound ¿- .. Ufd f«***« * w«a t.   ...i»t»d fertility» i, mtm 9mmmi^i 

4*.      for ti. pro**,!« ftf «„«^ ^ 
otas „id m%, m mr% 9mmm          ifí — «*•*,**. 

»««wwjwi in most lMfttleM tiuM »eli fra« 

•-#>»*«i*ng @n ^^ fMt«r«. Indi» B1*M 4* *- 
** Iti Äi«^ÄluB p^pi^t. w-*-.^ P           * mm 

** «. * hi* ^l#.l8 „*„ fwf4Ui-w „ t         -^ 
^ .t,    r^ „. pr_t ^ ^ ¿  ^ 
P« /*«r ia I971, * 7W.WW i«a«M 

47.   *««,.,., „ f.rtUiM1.. ^ u ^^ 

V, or .,„ Ml!h,T. ^" Mdfl »* —« •"• 

«.      s.n.r,lly .p..«^ ^Jllt „^.^^ ^ 
»tal.. .,. ,U1UM, ,.„ pnetìmUf tll MUt ^ 



^^ftsia'j^T-^ï -T 
"^ "* 'gWEiüte^ i-i^. 

•«.n.i» for rani „0U8 „ or " " u"° Pho.ph.tes ,. olther 

*»*.... WuW hav. only        J ;   ' " »-* d«l»bl., the „itro_ 
-"""*- M«»»..».,.. "*" •"»«!«.    ^ d.ciclo„ ,0 

" "iU"« «*»«. d.t. f„ «;. „"     ""' b° take" «>/ on the basl8 
'*"**•*• f««U„r ls lBt "* a"d ""»P* for rtloh th, „itro. 

50-     Th. ii,v.,tMnt Mït . 
* *—»!, Mew, ,ta MTO„11' "*»"- - «»-ophcphe,.. wuld 

51-     Suco...fu, ¿T,f,ul.tio„ 

- «•• -. - ..ctalqu. ,„ CT.:u ;t o;°"7kiBg ~ »...», 

•"' "—- -»«: i« TO1c,ur. It J' Pr0dU0ts-   ''•^«o„ „r .ult. 

«« «p.««. ..,.„., „,,.., othe^r^x00"1" •""iwt 

11 
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Vili,    -t; INTUII.J,;;- ,uü, IMUtl^DI^s ¿¡-Qfi F^TIUSJ ADDUCTION 

5¿.      Ir. th« production 0f nitrogenous fertilises the pattern of 

raw «Priais   :ti3izttiou ha£  3haneed over fro® solid fuels to ih« 

OUWOUB Md  liqair*  fvm» .„oL as natural gas, «phti*,  and heavy 

1'  -(íoar were bulk lw cost electrical energy is aVail- 

^ ivti.-.   i,àro-n for ?r.ro;ns synthesis may be favourably 

n s. 

•••» !. 

•'   1 . 

!'f'°  ir     h--   i-"-i •.••:.'•;•   :•    1-.«;P  ¡.,fllM  rr«JuetiÄfi 

>.u: --monia «nd Ha  iranapcTt in tundra %P 

" '.:-i'.:*v.jr* ci* read fertiliser«. 
an intêKrwJiùt« 

""''"   ''*"*"*';   lf'  "er '••'"•«r^atic i«rtili3..vC fcr# ul03ptMt*5 rock 

/~i ¿.recels.    ±t iß astittetûd +-hat  ¿y IQJD ron_ 
^uspticn re-^-.jireinert.-  of i,LQS\,ha,tc *"r>i»k will  v*. „<• + . , ,  -L 4      <-'4tv i0CK W1*i  ufe of the order of 3ö 
»illion to,ne3 ter year wfcil3t mete .reductio «m ^ in th# orá#p 

ot  80 . c,;, niUion  t01ines>    3hort& ;eF of 3..iphur Md oofta€(iuw|t inm 

WM,B ln itB priaeS ^ ÍJrove t0 be **«• limiting faetor in the 
wanuiacture of pho^hatic fertilizer. 

M.      ,i lort, n,,.t   b,: ,r.,.fr. to i.ncrsa-^ the production of 8ul,;hjr iñ 

all  possible way::.     S.^ltwaoualy „tuiie* «hould be ^de to «plore 
otaor rroceH,tìS ucin<; nitric aeid ^ ^¿„e^^ 3cld# 

''•   t'
J^t^  i.ho0rhoruo and furnace type phosphoric acid could 

•-0,:,jtjtütJ   ^  '^ ""^ ••or r,rciuctiWi of ??C    «),.„ iPW wt electri, 
-ft Y    ..p.']    -iiHiM ••    ,.- . 1.     ,i ....    .      . 3*   ¡.u'.er  •.:, ;     i ö/_t-, ft."L , ¡, 

J   •''! Li'i.ci,-    10'}'    rJiO'ïi •'n + li   » T>r»     -i -    ¡ •• 

i'l-Ot'-'.-'iiO•'•!' "    ,c: 

:iii-..-?J.t..-   U.    ;• .;; 
'"''''   "     '"    ri   C!;:':*   "•'• yi'i ir.--^e "uart ; t.i •-•• 

'   -"-,-'1 J-**^ 

-l-'t.'f,; of 
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<• 

»!,„„, ¿«»»lep^t of tí« f.mitM- t-. 

8  ,M  **•»•*•*•   tt   te   «ft emm^é     * "*   *«"*¿lit- 

* •*'    *   Sir«,»»,   g^.-t   . .     ..i,* Wf»»ijf|f 

worij ¿etri pi*t,iwi# 
,# ,1,r *%_• ; ^ 

j*¥ 

JB*      The or«»tion „(î  î..,-lnv. 

55.       It  ia  eviJír.t  *,, 

e j*# 

-j 

"*lr •"•<«* " • - -,:.-.,.».; „, -,;   " " -•<* •"-... ««»», 

f"e        •"'»•   *-W .;, .    « ¡  , . . 

i-'* tr.t  sr.; futur*«   l--.,,- '"'fe•    •*i-' 

-•,-»-• «•'—.*..,.,„., r; r,,:4"t" r",i!^ 
**•••        'V¿'(uldi ,   î(     .. . • - 

--.*••«-». .•lit'*     wi ' f      ^ , *     J '      * t 

»  JÍ ti.   1   ' ".T. „,      . •T     .. 
Si. 

T»t-U-    Linz    Jifftnt    ,    ,_     i   - 



«to w^NMit, «r toiwtrial MiiMrt,    fMa p^lm mx— 
mrl, MM «M4« * . Wl,„ lla4tug fMtmf im thig ^ ^ 

ft>M,m> "  ia •• * '^^ ^«^ ti.t i^UPiH€ ^^ 
•Md -mint*; m it«, ^ u Hm w|ti t#tfclrt#u ^ ttrmran» 

H«* fr ta» imUpM f «* a*u.«r,, „„,„, ^ f@f tfc# 

•MttiM »f U* r^ir^ r-%rkím fore« «f tMt«!«*«* imi 

•f tfe» iiffM »Hli« f#, «t, ^,tF^4Ä# •>•»«*•• M« 

•f tfa» f«r«itjiaar pi«**». 

«a.    i* u MMMi t*t. .t «. Hm%t m mtÊmf ^mum 

•f «•«*>»!« mrtrft« te «M, to*** „. ,» li# n#M ^ :„m 

*m$m me utimimmm .   Wm—r, t* «j» ,«„„„„ *—ft«,,,, 
•f tè» r«rtitiMv inédit» t-  taw« a**«.*^« t* * ^^ 

~J ft« •# j^.^, ^ wmmnmm h.m mim u 

-—«t.«. 

« ».      ïfc* «tot» .f «fe. Unii« cf tN u^t,, 4, „ , 

^ •. ^taarn* * -rriei^ «„^ uw, ^ ^ 
-it,Ml wlw. ì9mnmml .if##%, 9f fttfc#r tj(it.n^ ^^ ^^^ 
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»I»r»Uôo 

»•*Hi« 9t fertili*«*.   .. 

*««tM« ^ ^ Ut#tf ,._,___   .        ^* ««**•*§ With 
to fitta fi*ii# mpMij 



1V  -TI -I-.J-.  tl.M* 
-TT 

**-.      To tMt ti« «jading world dMMd fer f«rUliMr. at r*d^i 
«sata,   tfe, fírtiU^r  ifld^fr, had to ifleraaa. botto  in 
80cp# spi  iß »fncief.ey. 

«•ijnltuá«,  in 

^t«..   rtiet. ,ubll ,.llftt8  t0 opwmtt tt op ^ mMimm mffmmm_ 

... ..   .r.ur..,jjr,     fr. otrtai« e,g#g *it^n# ^«tral wte peM|M» ^ 

* —  .ì   ,r-r-iJf  cf ;•.,P#. «^h w¡d fcayt b##„ iffip,fc@t4wbJ# ^ 
-q; i «.T« tf 1 ctr.Trol. 

.*•"<:*,   .i.T.t 

t ;   *• 

ì  - : 

i'- th« fui 4 sf «»put«» iMi#»t# t*»t  i« th» 

"  ^^cwr-iw wy  u oM»t«H ì?   «MI,,!.!«  ««puf»,. 
CO*N» 

*t   ¡i   * ;r;ct :• .. 
'^•t-.fe*: ordinary preventive muir.ter.ane». 

^-.-1   «.   N.IC  rcpa:r wo*.     ^ur ex;^dit,,r#8 of %b0m diff9Mat 

-d * " 6'' "•' ""* *"Wi/ * u. tota ttUHMM« vsluif 

''*       .' * y       :Kr"   r!--ulati^ «"•'   «wthods  or  impW,er,Utior. for 
Líií*   '!   ''  r;'r    :     r!i^mK*^ •'> other ^rkin^ conditio«, for 

••'"*   '<•'*    »•••'-"-   tri   th.-    f»»«ta:2F.T 

'if     "- '--       .  r    . 

Vi 



72.      î^t»*t «tptri«*» %m 
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XII.     ¿iu.Ii.IuJ Or  .^ÎIU^Ji ,u-i  i„k. »bi.,1 . ,L 

74.      In the tjs.fi ini th. Ukrsijù.» ^ con.id.rtbU •*{**, u i. 

6iv.fi to th. higher •duMtiowl traini*^ Wd contl«»^ •*..«•» 

«f »rk.rs ^Pl^ed i„ th. »to.i.,1 iaduntrj»    Uauall/ ttmf ^ %m 

indwtrjr .ft«, finishing ^«dw/ «fct.ti.« «t th. »j. .f .««.««,, 

&*M.tlM i« th. U&Jl is fr., «f tfa»i. ,| »n Wv.1.. 

7%      I»v.lopin¿- «od iipprovim^ th. pf*f»MlMKl Am of pw»^ml 

••plv* In ih* eto^iMl la4tt.t?r iB »##e(BpU8fc#á %ktM^ mam 

WkfiU'  ^fefü«! »#fewls and »t »art.«. tr.iaiM Mtiw m%mim 

U «irrmtt 1^.1. ,f «pivH..   fW «pi*«. *» te m%imm 

•PMihl twtei^i o» hi«!»«, •à^n« «hi» » ••«•.u»** *, «ta« 
feet!» individu»! a«d ;^oUp t»i*u¿; miìeé», 

n.      Tfcw. W«r..s «^ f fui, ti« ,t^ m4 i^imim$ pM_n tm 

fi—.  .*   ««^   »^PNd.«   .t^ ^  ^   lMt   ffÄ  ,   f#w umm 

*—,*,.    Migàr ..to.1 IHUU, last, twr fi*. » .1, w.    », 
•tuto»  «Jvt^ ^  tlB, „^ 4>  ^ ^ tmmm%t9 ^ ^^ 

th. period .f w^tio« ^ ^^ ^ hu immm mpmnt n f%vm 

. cy«p«8.t0rJr |*ii toiidv, ¿.»«U«; w th. tm ef .tlH/ «•***. 

*t .il Jmls th« .tudMt is «SMìM« ,t th. miti u* •**«• mê M. 

"w *' "•* i# «"•'"•«7 *• «•*•* ti« w^ut. .u*. t*mà4 sapiens« 

7?.      tt.-trmif.i^ a«d t«ffwhw 

cf m «ipi./M*. Jif. »• npUr fi 
th. -»i* 

ir i*t«r*tl»# 

«, ,«„,,   fer«^,  o:J.r.t.„t   ..«..  u ltaiai-f tfc, .^^   ./^ 



«ili. 
l'i .-¡Ti   <: <v • ia,_.. 

«• w »#w f.rtlUJ#fs t# ."    '   '      '       •-'J**«i*« ««J t,.#lf . 

MK1JM> tt« —   -    » •»*» CVMMT*] »««•tit*«»» ^_ 

*••*••• «»«*lrt**l1. tfcl, ^^ 

*-•** *i ti. fw„#   ^^ • PI— *»^*it ^ m 
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«•>   ti t*^ ... ..,, 

Mi   ,- ... ^ f,wP *•*•! * ti*t M 
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«tacrala ar ttoou.b indep^l^t  a»ai>olaa UM« co-oprativa societies 

#» far« tuts.    The*-* th# »«ufieturar aay not dlractljr proirid. 

«.«41t ta ta. fanar h.  afaauld *• •«• «* •**«* cr*dlt to th# d"1*• 

wfa© eould in tur» pasa   it en to the f*nwr», 

(e,    *i «rcMlwd a*d «maiant •*»•»»*• =«*iw "*" M *** 
•f ti* aailimi and éervKtì^ oreMiaatior. t. a naoaaaatir part of tha 

9Mbm».    This .^fOMint« .«*!•• alxi«ld be oo^ -n-.;«*ei^ »«I i««l«dt 

»#il tortue r*eiiiti»at ^vlM « fartlliiar applioatto*. «l««» 

®f util, uaa ©f pastieiâen, «te.» 

(á)   i*m*T aduamtie« Pf«.«» t»!«; all •«•» m^mm^tim 

mèi* taatalqua* »ueb a« firttUtsf faatiirala « fair«, «hlMttw», 

fil», ate,, .*• .»s«ti«i U tto «MM* tf tfc« •*»»• «**Ui prt- 

CtMM.   1* (»M •à^mtim jfiii—, "«M d—»tntioii. «• •— 

^rful ««* tf MViMU. f«~" •* ^ »HilUMUt/ tf  frtlUW 

.ppliaatlaft.    Siglari* «all« «41* »i«»» ^i,s •ould »l86 * ^ 

affaatlval/ t» vili»*,» lavai pTocrwm*. 

83.      I« pla*M*; f« «« fartiUaar faattri« 1* i« «"»id«* 
••r; bafara tartine prcduaU©* to orftAlf» a *avaia>p**ftt pre^a». 

mimd at Frepari^ th. nitit  te »al» «k* M« fro*** «fe»« tha fa#*#f# 

©t)»«» on st-taa»» 

*4,     ït a«« aa truly Mid t»a* \* 4a*e.a»Uf mmtwiM sfteèuelm í«* 

Uli tar la í»rtw*F* !••« •* • »i*M«» ***• ••**«***«» 



- >'l - 

XIV.    F^RTILI^Jì .M AüRICULfURi j 

t 

85. ^ricul turai production in »an/ ©euntriea, partieularl/ tiM» 

developing countries must increase b/ a minimi« of 4 - 5 per cent 

per year t© keep pace with a population growth of 2 - 3 per cent 

per /ear and to ensure a rising standard of living. 

86. The use ef fertilisers in the developing countries is lo« and 

Bust increase rapid!/ if agricultural production in these ocuntriee 

is to keep pace wiU the increase in population and standard of living. 

S?.      Crop production ean be increased both bjr ex Und ine là« cultiva- 

ted area and b/ increasing erop jrielie per heeter« of land cultivated, 

extension of the cultivated area ma/ not be possible me is generali* 

a lon^er-ter» procès* involving greater ospitai investa««* than the 

use of fertilisera t© increase jrield« on existing arable lana»    In«* 

ereased erep production MA he meet rapidi/ achieved b> the incrwaaed 

UM of fertiliser» and the choice of the right erep varieties for the i 

area concerned.    Increased us« of fertiliser« can be partietaarljr » 

important wh«re water shortage liaite crop output a« the eMunt ©f 

water used par ton of ©rep 1» signif leant 1/ less whan fertiliser« are 

uaed than when the/ «re not used. 

S@«      In order to get famn te increase the crop product i en b/ the 

uee of fertiliser«» the «est of the fertiliser« in relation to the 

valu« of taw extra crop« it produces oust ha such «• te give an over* 

all economic return wfaieh is attractive te the farmer.    It la noted 

that in Japan where fertiliser prieos to farmers are low and priée« 

ef fan products are high,  the level ef fertiliser consumption and 

ev*r*é¿e erop /leid» are wtmm *fc* highest in the »rid.   On the ether 

hand,  ir. «*r,/ ef the developing ©«unti ite both these factor» are 

J 



«.        f     *m 

feriti«.  «Ì   (.rtjl:^ •«mrU»r.  ar.i  •«* /1.14«  • "   low. 

«„. ir. * i, enríen., • .* ,-icti« ** •*•• in .'•I«'. •»«•* » 

r[,^ t.ft#1 rltij bPt •«, r,, v6i * ,f f*M# no. «d f.rtiitm 

x. • nun-»..« -^ -«««. ~* ^ " «*•*••* *• ^•»•P*«e «"-**1" 

«rrtn* of .U.«*»«.  *•* **» f*«»* tb* *»•*•*•«*•• @f •"*"* 

90.     I« é*v*U¿m m+M", frttum to*, te^* *«I .tt**iv 

«to» is ^ ft M* «»*•. f^iiit» *~f— *•*• •***^ rwP 

«»«•m».** im U*mñ*U^ p»U«F -* ***•»** '•» fertili*» «• i* 

„M^Uï tfe. »•«»•'/ lit«««« i» ^if«ltw«l f»W«rti«« ** I»* 

vil« twr tí»ir rsr-iály «pMrfin« prpwHU®«». 

f.rnii^r»»  « •ff.ctiv« «#rl«ultimi Btmr* J«r»i«« «•« * *** 

m in J«wl»|à«£ «urtri.. «o twrt«*. «**« *•• »tR tmrtUm «to 

totofKlMtt«« «f tN riiht «,f»« #f »IMI rtni» W >• «^»«I** *• 

•Mb .m,  th. to.« l*y «f Urtiliuit «• m* fw ««h WP «M «M 

  ___—.i- .««,**. «%f f«*.tiit»* «• wpli f®» ••«* •**» iÄ *•** * 

T^ »*M««î«1 *¿ri**itu»i mmtvUm i***fê t® «««ime« m* 

(bl UferMti^i «A<1 «euwitie« *«rvi»* t® th» f 



(c)    The use of eo-operativea or  similar seht -¡es   to  provide 

distribution aarvices and credit  facilities, 

(i)    Stsblfc and economic prices» for farm products; 

(e)    i-iarketing service including a programme of farmer educa- 

ti.©« and agronomy advisor/ service organized by the manufacturing 

unit» of other agencie«; 

(t)    Seme for» ef crop inaurine« to cover the rink of crop 

failures. 

J2.      ffceee services <?an fee provided fey organisât long such as: 

(a) Govern»*«* departments, particularly a kiniatry of *gri- 

eulture, agricultural research stati one, and extension services^ 

(fe) ConÄiedity and «arketing boards, 

i@) Co-operative societies and faroere' associations; 

{é} Agricultural banks, 

(e) Fertilizer producers and distributores 

(f) Mfercies of multilateral and feilateral aid organizations, 

J3.      The i'«0 Freed©« /roo ¡tun^er Campaign Fertilizer Programm is 

•••letine «**«y developing countries in their fertilizer reoeareh and 

development protra««» fej providing expert advisers,  by putting down 

large numbers of trials and demonstrations of farmer. *  fields, and 

fey ooaawtijig pilot achenes for fertilizer distribution,  marketing 

and ©redit in a number of countries.    The trials and denionetrationa 

•v«r«MM the inadequate information on fertilizer dressings needed by 

particular crops u«4er Various environmental conditions, and show farmers 

tb« effectiveness ©f fertilizers in raisin« their crop yields and in- 

oemms.    They also influence th* «ffectiveness of extension service« 

iß providing infeimUe« about fertilizers to cultivator« and assisting 

the« in applying fertilizers correctly.    The pilot écheme», on the 



basic ol' practical ex; orier.ee,  develcp distribution, marketing and 

credit  lij-.:?.oir.B nuited te  the needs of the farmers of developing 

countries* 

94.       If  : fertilizer supply *M «g« are to •*!••** aa Wi**! •• «•e®8~ 
«ar* to holi- in provi ïinC «** r»pidly ÌIMWMìH« food needs of develop- 

ing eouctries» tlw «fforte of the United »étions and its specialized 

zweien, of government* and of industry must be expanded and identi- 

fied an aoon as possible in this direction. 

• 
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XV.    UOTTLD N,4TlUHü FUïTIU^Ji ^.MJáL 

95.      fw«lv« key chapters of the United Kations fertiliser Manual 

in draft for« were presented and discussed.    TI» al» of the kanual 

is te adapt and transfer modern fertilizer technology for us« in 

developing   omtries as a guide to planning bodies, industrial o©r- 

perationa and individuals eone«rned with fertiliser develop«««!, 

i>6.      The rest of the hanual  in ten ohaptere was used aa background 

papers to supplement the inforwatien given in the papers presented 

»t the Se»inar.    The partisi pant« shovel keen int«r«st in the ¡«anual, 

It «as suggested that speeifi© oca»ent«f suggestion« fer chanceo and 

law«ira»Hitp jfcould bo ooraeumioated U the ifelte* »»tie««, Centre 

for Industriai lfeveiepMnt for the attention «f **. M»G» Verghe««» 



fvi.~"-l    'I      i«.wt —Ol i"-*-i 

97»     ff- \r¿ * "*' 

n» »i-t or *&• '.•-. f * - 

fitti r«    tna   r-i ,<,. .•'.•-.••.•.i t»' 

,:r.ver-r- *  'i'v- 

- i-o^t S   X*   '**'•'        - *-    -1 

96,      Ih« „/r-ojrïie*'«   . 

mila divipiofl«*' 

i»)    *T"-    •<"•   v-^ 

pre«»»io« it itiáu>i* •*?, 

(oJ    *x»rii<¿u of Ce».'1 

Spaeiai r  i.ï projects. 

v*--., » ftf „jciv- .J *r.A Joeial Äffair*# 

- •   tri.l  iev»lcor»nt »ftd te   .¿cist 

•;•'>•» tr a.**^l*rat» their «+eno«lt 

. «15 itr« ;» 3*rri»d ©wt i* tfow» 

t. ,   -,r    -"' r al pelici**.- 

-. ; ¿' ,5t, ,.- i. ois s fer ««pf»©î*t tfté 

». .er t««:«;-3.1 ¿»«sistone* Wî4 

99 7he mrk »f tí* g*ntj*e is rarri*4 ou* tef 

(b; i>»--roin»rs -ir. i other '.f.»orn*tit«*l aooti«,^, 

(e) Atviaory -erview-t *••   Cnysrmior.t 

(d) t.,ana"efNïnt  ^/»'i  ' f*      »<••   pro,.?-; n* s*' 

(e) r.w>.^rt vi  fL«U -.fT. .: r.  ..-. *-Moria; wuntrlM V 

, ,. 4-ä1   ,.;.,,.  ,.,-      ..  ..      ',.'h • •,  -'^ustrial  research imiti» several   »ni>.ôi . au L-. n,..  j-»v.--'        •      « *•   -     - 

tute»,    tcChTí' «<ï»ï:«'"    *-   i^- 

(f*     xrfpt,i   + 

rd<. •*<>'«»*ion, #tr,i 

• ..val» 

luv,     ....r- ••'•-f.'.. i :<rv- 

of < ht   ^«.T i-.-. 1   Ifrt., 

•r  +.; ¿>-   ;:"<-*mw the iievelogent 

iv t'.-   Í.    *xl:zer industry.    ît** 



Ctfttr* i» hmiñc »xprnámé má it i# U|»«t«ä tu.« bg I967 tu gap 

»•«WM* MQUíMí »«tliw and fM»M« ©f lapWMctatlMi will  be  r«dwe«d 
*y »iáiticwij rueuru* a«d tutelu! unpeiwr. 

101.    Tu ««©»©«ie Citassi©« f#r rtgu ani th* Fur «ut MtiUiíM 

» I*gieul iAdutriu Fraetlea ««4 fluMu. C«ntr# e« 1 Juuar/ 

19*5 U peut« ij*i.*trLl <!«v«Mfa«rJ i« tu regier, with particule 

•«ptosis or. the ectabiista^t of ¿«int  ir.dmtrier  a„  »  ^.-icril  bmi«. 

t 

j 



XVII,     PL-JfT Vl-.ii:'. 

incl,M a tour to  thr,e   liffcruut  induRtri.1 niant« in th. Ifcrain.. 

Inat-;llati«w  for tie production of ,.xyg«n,  «*onia, ni trio 
. ,     ,       ,, ¡ , rr„. •prf. vi.-utfe'l at the Lioichsr.sk 

iaid,  HM.otnur. ritr--^'   .r.u   -re.   were vi. 

CbeJsiC'il   i'or::b ir.;>.t.       : ! vi; it   tcol"   t-.c  day-«/.. t.   f!ri 

. . ,   • „i      , ,. », i 't.,.     •.-,.-    r'jfpfi   Oil    C'.jkfcj .JUfitlOfl,    Wtiiftli    fcaflit,       .....    .-«*.-*••«• » nc 

thi.i • lar.t,  rro- 

/low been ocir.i lot.ly 

i rv-y tr  .-.tur i    "<,.       !^« to'*--'1 production is l.f, million damped ovL't   tc  t.«.n ui   -   L-'--« 
tonn.« uf nitres fertilisers  (on basi« of  A,.',  per o»t K)  F«r 

!*•„.     ,1 i, i»   I',  Per  cent of the  1^4 output of  the US-h in nitro- 

[*n fertiliza.    The  vi.it was oondud.4 by an op» «d thorough 

iiscu^ior. or: the e^ntiai teolm^eonomic data and the diff.r.f.t 

process routes.     The afonia production »ounts to l,QUu - 1,200 

tene*  per day  ir. * -  l- —nia conv.rt.ro of different  »iM. «d 

is bno«d on atn.osph.ric catalytic partial oxidation of natural gas fol- 

!.,«..,;    by CO-oor-vor-ion, removal of CO,, i#rtly by v.ater scrubbing, 

parti,  by ..... acrubbinp, and thereafter i-w.,uval of traces cf CO by 

cop,er  Uiuor ,erubtin3.    Th«  aynthosi. ia at  320 at»,   pressur.. 

une thau^.nd tonnen  r*r day of arrœoniurr. nitrate and ?Cu tomes p#r 

day of urea are  produced.    * total of 5U.Ü00 tonnes of  *n.*niu» 

«ulpbat. is aleo produced as a byproduct of eaproWet«. production.« 

The .;:í1*   price  (ex-worksi  of the  fertilizers  U as (riven below 

(in rubles p*r  torme)- L.ales  i'ri ce 

-ÄB»onia anhydreus 

«wMxmiuir. nitrate (34.2 per cent lì) 

-üttfnotúuirs sulphate 

-Urea 

95.7 

48-9 

35.0 

105.0 

-w.  -ri-uaì   ,JU-   turnover of fertilizer« is about  jt million 
^Ll^'und  ^rofii:-  averape  ,u - 21 per cent of  sales value. 



The  application of  li jui-.i  .lub/Jtroua «onia   mJ  -r  weoh Ï 

solution »i*n awonlum bi.-artor^r   i, be ir*: ctuJicd eiperiaer.t.Uy 

with promising results. 

10h    g^Pie»! Codimi at :„«.y.      tr .„j^,  .4  pls,.     >T tu.  , ,(>.tî<f.t,^ | 

of phosphate  fertiliser nnri   pho-phatic eatti«»  feed «a:*  vt,ut*-..¡.     . ,¡ 1 

viflit  took  atír,   lay.    The   f«ip»if i( v.t * MW  ir.. t-*llitiJf.     'or  n .•    n - * 

due ti on  of  r.-.ulj.huric sou!,    ui  •,-  :i-.;er; ìx.'t h-. tr  -.,.-    ",;,!l]|J    ,t - Î 

fluoridated  phosphate rock  for  cattle f-o :  ; .uw,     .t..   t rt i .<*• ,or. J 

capacity of t! is installât U.« <r. •   ••....-..  ...llMV  of J..f li^ri,,,. - , | 

paspaste per year containing abi-iit   <h p«r cent  1 .0,   iR ! v.2 ;*..r «*, t I 

P (the fluerine eont«nt oi   tht  :"eo(! ;;..•** it.,„ u   -  i»»,. *„t (i,     ,(j * 

fuel aon*u»pUott is »beut   7QC IF *  -»r rst-..w.i ra.   ^r t ;r. of f„*,j,   ^j * 

V-preluet ¿fm (hN>>;t 4   torxe.-   ;er 'cnr.e of product)  i a il»o ,.*r«er~ | 

•ted.    The piwjt capacity for auperphoapfcat« i» 8»t0üu %mmm pmt f 

year on the basin of a &) per ceti* f_or  content. 4 

A rapid axpansion program»« is BOW twin« undertake« %® prosee 

triple superphosphate.    The ann»«l  «leg turnover i« «bout  ì? «lille« 

rubles,  and profits average about  14 per cent of sale*. 

flff»*c«t  Pk"t, and mammary •anufaeturl^ ^rfcp t.t Sua^y.    A 

one-day visit  to the h.B. Frur.a« Works far the manufacture of com- 

ical equipment una machinery at Susyr «as also undertaken.    This «hop 

is one of the  three biegest   i* the UboR for production of this «/•• 

©f equipment.    A complete and up-to-date series of large boxey-t#f» 

hich pressure pistoi. compressors (2,U0Ü - ^,000 W    ) »«d «ed«!« 

balanced opposed type,fora ^ ^portant part of the production pro- 

Cram».    Lediun-preasure vesaeis up to 40 atweepherea including 

columns,   towers, heat exchangers,  etc., are being aajiufaeturod 1A 

well-equipped shep8, cesi dea fabrication of stainless steel équipaient 

f 



,-,  ,.^xcM  «i T-'-i   ^^«••«••.     Ihe w»l pr^cUor   1» «bout 

jf ^  t   ir* «*;«r«.ft<.     «brut 4^  - * hi* pre, ,»re  reciprocati^ 

.- . i*. r-»!«« fro«   ¿.UX - SOCC K.< sr»  also j,ro**e4 

W,,ÙM.    .:.-   il«*   'Ì •> "*•* M.-i«i-tn« oer-trii^e*. 

i,5   Í1   PiiìlWl   tibien. 

104.     -:«if^ facilities» 

Tfc» ,.Ärtiüir«ta »er« mmlè«mm S^^ * ** "•w«r* 
factUUe«  f« *ork«ra at »li the pU»«e.    *» U» i •*•»•*. ftr «ua»l«, 

» «der,, to«3hiP ha«  b««* built,     .ath » fopuletl« «f T»,*» 

Mctly  «rker, *f the  e«*«Mt, this U« pmi*.. 21 •+»»* •&*S 

trot-. kindcr«;.rt*n thresh twtalcial schools» mô  it «s fifited that 

*, ^r  cer.t  of the population attend M» kitó of Mtocl.    Frayai*** 

for tetol   treata^t  we ««tensive,  with » total  of 1,2«) MdiCtl 

j.partMnt  ¿taff 1Bd a **,-••« ospitai.    »l.ttr»t« ftoUlUM UM 
tl^o b*er; fuit to «cable workers to participât« in »pertr, .etivltlM* 



I 

.mu. wv. ¿,.L'olio ,j:¡,, ;-.-.(X«,. ^^..riu..) 

10-5.    Tto »«iMr «MluM ttet tto tf^rf. u fwtlUH, promotion 
MMl  MMuaptie«  i»áie*t®, 

(1)    f«rtiU»r Mirti, i« m Sloping ^triH .m i«. 
er**M further «nil. .«porta«, f.rtiliwr surrluaw   ir. crtain indi- 
vidu»! d.v.lop.4 oouiitpU« *»j be«B# «van largar, 

(?)   f.rtiHw emmmftUtm ta tto dmUpUig «MMM éuriag 
tto B.it fiv« te tw jrwrs »ill pntaM/ to iMd^iMt« te m«et ^ri- 
•aturu uul food prozio« •**, .t^ ifl th- ^^ ^tr4M 

UMNMri frtiiisor N.M0M. »v r-ult in „m gr..tW a^j. 
twr»l proéuetio«.   Tto SMIMI th.r»for. 

Ttot ti» Unitod »àti«» «lé its .iMUiiM« IINWìM, ^rt«? gm, 

MMt« sai ti» »orla fwnilMr iné^tr* e« oowid.r st.po n ow- 

**9t ti» iMmiliicl/ Urg. i*,!,«!««» i« both production and eon»m»p. 
tion of f.rtili»ew tot »MA th. two group« of eountriw. 

106.    Tto urinar oenelud.d that ttor. is m operativ. M*d for 

•«vtloplac •eufttpi.s to .at*Bii8h ttoir o»n firtilUor induetri.a to 
Mtlsf/ ttoir owr. nwds ma to M»pl«MRt regional r^uir^nta.    Tto 
Sminar furttor noted that d.spite tto rooiutionary d«v«lop»«t. in 
tto twhnoiüsr of pwduetlen of lo» ooat fertilise, tto prinoip.1 
Uniting f.ot« for estaMi.feing thi, indwtry la lack 0f mpiUi 

»vaila«, te dovoloping eomitrl.« to aogawrt th.ir o« r.tioure.« fer 
tto import ef etoMtsr; atoklMr/, .quip^nt and know-to*.   Tto 
à«iMî ttorofor. 

i 



.„,., ,„„,.. ,«.„ b. «*« * <*» *«* *»"»•th* c"t" '" 
.„.l^trl.l  I»v.lop«r.t .r,d «h,r .».«llMl 

,„r ^ -ri«i -u«. - »»•> — *• *•" ,hvri 
„ith . „.. to s.ti.f,  W."  th» «tb . »1« « "««>«•    « 

capit  1  inv«st«d. 

1C7.    Th. . «i»r oon.Xud.d      (1 ) th.« «.t of tb. o»ur,tri« of 

„U. ..fri« «« UlU -«i» -» »• «• '"*>"«" " '""""" 
,w u. for„...bl. futur., .ni (í) «Mt f.rt,ll„r3 .r. '» ''T^" 

^ »* -J«» «• ".*« >"-• Tte s«1"" ,1M "T tl 
.«*l« to MU, ««!-»! —•«••»- """ "ti•"l',• *"""'1 

„4 »ultil.t.r.l flMMi.l «I« f« "P""" »r<>J,<'" **" ",*, "** 
!.,«. r.rtUU.r production praj»t. -, » ««»«/ 1» •"«•l» —» 
to „.«-. th. «LU« -.rid 1.«.!»» 1» frtili.« prod«««. 

Th« Seminar th*r«for« 

That th« Coatr. for Iniuatri.l ¿»vii-* «nd t* I**—*« *«*«* 

af th« United dations should orcanize IK* oonduot studi.e for th« 

«stabilst of largo fortilioor production proj-t. i« ««• * *» 

dovolopj.* coltri«« wh«r« abundant natural gas and otto* raw »tor. 

ial» are available. 

lo8. The b«i.ur, noting th« .«.lot, r.^rdin« th« oo-f e^rtaß. 

and  inerbine prio*8 of sulphur 

—   t*. üontr. for Industrial  Jwolop—t  of th* Uoit.4 *.U~ 

,r0ulri portavo ttatm^eoneeie studi.* on th« production of «tor- 



soluble phosphates by Mttcda »hieb do m»t   require elemental aulpfau-, 

meh as (1N> the um» of tyniroehlerie »eid «>r nitris aeld,  (.0 the  pro- 

duction of electrothermal phnenfcoma, ( > ) utilization of grpau« and 
pyrites ai substitut»« for sul|>our* 

IOC.    TI» osfBinap net ed several difference« ir, th« basi» @f reporting 

fertiliter statistic»« by ««ctMtr eeuntri»» Hading to sos» ineensia- 

tenci«f!  In th® dat*   i<utllsh«d b.   the Food and ,.grieuìtur»> urbaniza- 
tion.    Ifaa 3«B»in*r therefore 

î**t (  ) teta en th« production, mmmmpUm ma international trae« 

#f fertilisera should k» reported m a standard sesia in tama «f 

I» PJOJ and %2ù,      (?)    ATouad ptaipfcate mi* «¡«»uld b* r»j>orte4 

ssperately fr*» etteaieal fertilisera,    D mwi-fertiiiser UM 0t 

I» P^Oj. and K?r ahould b« excluded fr©« tha statistic*,       (4" 

tha Food and apicultura Orfanization afceuld investiate th* possibi- 

li ty of reporting fertiliser statisti©« on a oalenrì: r /aar basis. 

110. The Jeninar, noting the alsoet ©empiete absence of data M 

fertilize- oonauatptiofi isj crop« in virieu« o*untri«a and the useful- 

ness of euch data if it were available 

B*OQ!iAwSI)tìì 

That the F©#á and A¿T1 owl ture Organisation should take step» te ©el« 

lMt and publiai* data en th« consumption of fertiliser ay ©ropa and 

that all member eountrie« shwld «©-«perete to «ipply reliant data. 

111. Th« Seeiinsr noted that a aaortag« ef adequately trained person- 

nel exiata in a«viral developing countries in the fields of th« tech- 

nology of fertiliser production,  plant ff*inte*v<i. •*> and i,.. rV«tin¿ or 
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ftrtlUaars.   ?te amimr ttmrmîwn 

I '     Ttof tm r:teât*é iati«« and it» «wÄrtü* «CM»*«« arfwitl* 1*0- 

t a*tt «m» trai** PMîï*«»** *» «i» **w ft#lé# fM> »t******* 
,1 fro» d.valepiri* #©u»triaa. 

IM.   Ti» 3«iait, MtH¡¿ tte «»*t«tti«S »tert»e» •* f«rtilii 

1% mm **•»• of «te terM mi tte crwrtng lawrtaftoa of adatta 

ftrtiliMr mmm f«* U**aaai«* faaa" praiwsne« 

ftet ite tftUtai to**«» **ili telé a «ri« owrfw^te on f«*illtef* 

Ut tte t«» wMte tefata tte »f»i*tei !fttar*aUo«*l  >i*pe«iu* on 

la***fi«l Brriâ»»»** ta •• »•** m 1#T.    SUA • otaferajwa) steuJi 

«•krmte twtotlgjy, •»» tnrfe, tte MM @f farUUaara in mgrimU 

tuf», ê*à fte fUHHMUX #f famltaa» UT#<t*i*t*©ll fMilitltM,   a«â 

•tetti« Invalga tte Ca*tra f*r Xiataatrlal mmmUpmmt, tte FOô4 and 

âgr**at«f«a 0*#MàAt*ti«iif tte Arti Itele aa* ttter Unlt*à Batioaa 

IIï,    'fte 5a*4*-.r itili* aaáataa* tte v|«r ttet * "coiuc or*rwtdi* 

etesii i M —t»»U«te* foi» tectlwiitf #f tu axaa)lent w*r* ana •**- 

tfttt» Uatlatat an£ wt*bií*teá é*rì*L t:i* ^^.i.'^-f.   Y»* ^-^ 

tlwrafa?* 

Ttet tte CcfiN fte ^mtwtml mm%m**A •*•«»* tate at*p*? 

{%)    «• ap.a-Ut aaU*ar.t1jr aultatla mmm*Ty rnrrmpondant* t« 

raaert t« tte Centra er- pi«* e**« eawUfawatn Ir, tte fertilisa? 
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industry in their respective countries or areas; 

(2 ) to constitute an "ad-hoc" panel of experts for consulta- 

tion* as and when necess. ry  on the ^ntre's present and future work 

programmes to ensure that these be mos ^effectively implemented in 

developing countries; 

(3) te i^aue a periodic circuir letter summarizing world 

•rends in technology, production anC prices of raw materials and 

other related subjects, thus to aid developing countries in assessing 

current information or- these matters, 

0 314. The participants «ere of the opinion th¿t the papers presented 

at the Seminar would for« a very valuable roferenoe document for the 

future and therefore the Seminar 

That the Centre for Industrial Development of the United Nations 

should take steps to print and distribute the papers presented at 

the Seminar as early as possible, 

115. The participants noted with considerable interest that a Seminai 

on «Preset Evaluation» is to be conducted by the Centre for Induetri- 

£ al ^lopn^t of the United Nations at Prague in October, I965. Tak- 

*" ine lnto °»«8ideration the papers presented at the Kiev Seminar and 

the papers to be presented at the Prague Seminar, the Seminar 

That the Centre for Industrial Development should prepare a paper on 

»Project ¡-valuation in the Fertilizer Industry», whioh could establish 

guide-lines for use in developing oountries. 
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XJt.    AOOIOULLÍÍLiffiKPS 

116. th» participants of the Intor-Regional Sminar on th* Pro- 

auction of Fertilisers «solved to place on record tfc.ir d^p ap- 

preciation and gratitude to the Government of the «est oaunt*j, 

the Ukrainian SbR, for the excellent arrangeants which it »ad. 

and for its untirinG efforts to ensure ti- .uoceos :f th. Sminar. 

117. The Sainar aleo placed on record its apjreoiatic-i for th. 

organisation of the Seminar *y the United Nation« Centre for lata- 

trial Development and the, Government of ite Ukrainian S^B and for 

the large number of excellent papers presented which wer. of vital 

interest to developing countries. 

118. The participants also resolved to record their deep appari- 

tion of the various cultural programe organised by th. boat o«»t* 

authorities, eapecially th. river stea-r trip to Shevehenko*. birth- 

place at Kanev to place a wreath at th. mmmmX to hi. revend «Mi» 

119. The participants resolved to express their war» gratitud, to 

the Directors and workers for the most l«ter.iting plant visit» it- 

ranged by them to the hachin. Building and Chacal Corti« - t«W 

at Su»y and the Chemical CoaMiiat at Liaion«»k. 
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unMaauui ¡¿¡mm m tm vmvienm m mm*¿&m 

14 *u*u.t - il Sett«*« 19*5 

U*lM« Offici- 

y.í. 

'•  l*#á. I) 
a». I.K« euoousf (UMI* fu— 

m. f. ipriti (i*r%x*i* su) 
•f« i«€. »JABS (jmifi mutrn 

•r. ». WtauWAT (JkrtUlM 1Ü) 

«tv*      t» • I .H. éHSIpft .MAI ( 

•. l.l. 

'. ;M cumula 
mm mMaê 
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Ethiopia 

India 

Iraq 

Israel 

Japan 

Madagascar 

Malie© 

Nigeria 

Paru 

Rumania 

S^Tia 

Turkey 

United »¿rat 
Rapubiie 

iir. Admasu iUìUSE 

Mr. M. DaBDAP*HI 
Mr. V.N. íUSTURIRANGüN 

kr, Ar if Niza» Alain BAYRAKÎAR 

Mr, Benjamin LüVOOTIN 
kr. Y. ABATEN 

kr. dolchi KàJIMA 
Mr. Takashi i/AKIYjJâA 

iir. Alain APERIOU 
Mr. André HOmBiJUSBOA. 

m. Felipe OAYTAB CàWEMAS 

Mr. ^beneser QJURONGKi 

fer, H. d« SQU2A RüATUOUI 

Mr, Nicolas MUD 
kr. Endo lOliSCU 
lar. Tanas« 3AHARËSCU 

'aias Nouha „.¿AD 
Mr. iïaarallah KBOURY 

Mr. Ali Saip BÁYRAÜ 
kr. ertali ÖAKIOCK 

Lr. tiohan»ed ISliAlL iiAAXB 
hr. Imstafa HAFSZ ALI 

• 

• 

Ukrainian '.»¿R Participante 

kr. L.5. CHUtm-'ICHEMKO 
kr. P.A. DklTRÄO 
Mr. V.P. -UOROV 
kr.  G.G. GORUliÄO 
itr.m.ì. RUfQ^ISHiilKQV 
kr. P.V. SICHKQV 
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O 

» A.N. AJfttHASIEV to 
to . H.I. AHTYUSHÎI 
Mi- . V.S. KáUTAKíV 
to. . D.Á. KOR^N'KOV 
to. • ïu. T. UFSBÎÎZ 
to« » A.V. P^TiRBURGSKT 
to« O.A.  üntUiRIN 
to. I.T. SVi.fSQV 
to, F.Y. fui«!» 

B.J. JQHQ*RS Mr. 
to. 2.N. lUMuiU 
Mr. a. «UHI« 
Mr. S, KlkURü 
àî'. s.x ktnuuss 
to. Ai?. Oafi 
to. F.W. PAMUI 
Mr. R.S. SAT 
to. 0. RlBL 
to. H. íAEA ZAÖ 

to. Almnajrehu iuKOÍíHEN (SC*) 
to. Tin HUW (iÄATE) 
to. R. runwm (scu) 

Food tnd Agrloultur» O—^Hy ff»^) 

to. j.u. mumw 
to. M, LUtUif 
to. 8 „ft. ILÄfclK 
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íir. a. j. mus Ci 
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bT. R. lâi^iyitt 
UT, ft,J. luJy^S Jr. 
UP, C*J, Ä»2T 
ir. s, snbttovf 
i». t*x»e. -¡IìWBKW* 

. f. 

fctUWft) 
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^1 

«H %»*»# • 
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«itss mam 
mmmmmn mmsM m m¿ mommm m 
fumusas QhQ*hiL-i> m tu. unify) unum 

tí® WS CWERflfc-Jfl' OK fjtfi miAUFIâit S|ßt KIEV 

24 iwm - ii U«JOUI im 

rioiiAhii 

9 00     k«£jatr«ticm of 

10:00     |« 

t. ¿ut—  <lf P.A. 

•M* «MMlt *f KiniM«», 

/s».» 

Vl»toj- BM, •« Datali» of 
%m UalU* Iteti«» 

I. t«l««Mlit «f 
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6, Hassane from the 
Commission*1* Cea***-  
for Industrial Develop- 
ment, United Nations 

7, adoption of Agenda 

9.   Sleetion of Committee 
to draw up nroe«»<Hrv;s 
of the Supinar 

I.H. *bQ«l-R&hßi&n 

12,30    ^a-jourranont 

SiXTIOK I - r-•**l Intr^f'fet|en to Ci 
Fertiliser *—»"-•«*" ***• ¿WMWiüÄiifA- 

F.V. Turchia 

. .Raymond t.itïî  . 
United nation*. ¿Xpert 

14,30   EapporJeur     F.i. Parker 

1.    Production of Chemical 
Fertilizer» in the UboR; 
present Situation and 
Flanc for the development 
of 'Muatrjjai-i^oduet-i«»'-- 

'""" of Phosphates, liitrates 
and Potassium, nixed and 
Compound fertilizers 

¿,    ,Iorld Overview cf 
Fertiliser Production, 
Conbumptiofi, International 
Trade ¿.¿d "Future l'aedo ¿or 
Fertilizers 

3.    Production and "taxation   A.I. itiikavishiiikov 
ef Chemical Fertilizers in    ¿".ü* imtrsnko 
the Ukrainian b.,E Ukrainian ^K 

Mscuss^oji 

17; JO    ^ournreeftt 

• mlyuinday.   gf  fuffaat   1<#5 

_j:iu¿: II - Production of Fertilisera 

• 

9 GO    Rapporteur      s.C« Veronese 

.,f ,,..r.     t.,. ,  3(-, •  . utur«      'J Tin 1-jnurt 
.... .' -v,..  t..0 Fe-tilisir .        C P- 

4. 

w. 
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O 

').    Fertilizer Produotion 
and Consumption in    * 
Africa 

6. îho Fertilizer Induatry 
in latin America, Present 
Situation and Perspectives 

?. Present Status and Future 
Plane for the Levcloprcent 
of the Fertilizer Industry 
iìitrogen, í'hoephats and 
Potash - in India 

Ô« rreaent State and Future 

of the Fertilité* Industry 
in Japan 

Die oussion 

12ï»   èêêmïwm* 
14^30  9. Study on Fsrtilliser« 

in Colombia 

10. Present Statua and 
future Plans for the 
Development of the 
Fertiliser Induisti,/ - 
litregen, Phosphata and 
Potash * in Israel 

11. Technological and Ken 
Prooeea Developments 
in Israel 

Aletnayehu kakonnen 
..CA 

Roberto Petitpa» 

S.K. kukherjee 
United Nations depart 

Takaahi waklyaaw 
Japan 

¡.frain Forero Ponaos« 
Celoebia 

B. Levontir. 
Israel 

Y* ¿treten 
Israel 

12« Present Status and 
Future Flans for the 
Development of the 

—- * Fertiliser Indusífy* - * * 
Kitrocen, Phosphate and 
Potash » in Iran 

lessala Salisi 
Iran 
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13» Present Statua and 
Futur© Plana for the 
Development of the 
Fertilizer Industry - 
Nitrogen, Phosphate 
and Potash - in Turkey 

14, Present Status and 
Future Plans for the 
Development of the 
Fertilizer Industry - 
Nitrogen, Phosphate • 
and Potash - in Argentina 

Ali layra» 
Turkey 

Salvador le©ebi«fl 
Argentina 

17; 30 Ajfriyflpan* 

14sQ0 Rapporteur: S.K. Mukherjee 

15» Present ütatus and 
Future Plans for the 
Development of the 
Fertiliser Industry - 
Nitrogen, Phosphate and 
Potash - Nigeria 

16. «-resent btatus? and 
Future Plans for the 
Development of the 
Fertilizer Industry - 
Nitrogen» Phosphate 
and Pc*ash - in Chile 

17. Present ütatus and 
Future Plans for the 
¿levelopnsent of the 
Fertilizer Industry - 
Hitroeen, Phosphate 
ard i'otaah - in kexico 

i.O. Q$xtm&* 
Nigeria 

Juan CarniüU* Lout••auto 
Chile 

p, Oaytan Cárdena» 
Mexico 
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Id.   frmm% m*tm ma 
futo?« Flui* fer «*• 
St*»Up»iit of UM 
fevtillMr Industry - 
«ItregM, ?fao«pi»U 
•fia tot »ah « in C#/l«i 

1». Status «A4 
futur« Plan* fer «tw 
Bixltpunt of ti» 
f«r**lts«r Industry - 

I, #» 

PotMh - US 

O 
dXêim tad 

futur« Plut« feg» ti» 
S»V»i«fNli* «f «M 
F«rUli*«r Industry - 

uta ?ct««h • u» 

il*» 

saonc« u - 
fi» i,s. mr 

21.    Ëxpcri in tt» 
of tit 

F»rtili«#r Industry 
in tlw Unit«d éjmb 
R«publio 

22. Trend« in «to 
Le& Mil Fini« 

of th« Production «f 



-ri- 

tt of ih, 

24.   Ä» KI I«pM* »*f< 

Naphtha l*f tf»ia( 

T«¿. on 

Unit«d lotion» latpw"1 

ä7ua Corpor*ticn of • 

Mh3© 

14-» H# tiMUMtru« 
i «p«rit ur« Carine 
h**mié» Gtmvtmim 
CftUl/*t In *.*»*••*»•• 

©f Mitri© *Mê hm**—* 

|S#   Silfi« A*id «ad *«w©niu» 

•<*i* 

K 

\ aeufaetur« of *** .ortiu» 
3uipfe»t« Utili»*»* 8*" 
product GjfpauR froir • 
rhospherie .¡.cid rlant 

j».-l.ii Criteria for 
Urei îoawk • Coieplet« 
..••/al« Ur« il not« 

Catalyst and Ch«Bie*l»» I«e< 

S. str«lt»tf 
C beni en 1 CoartruotiM 
Corpo****** 

3,K. »Jikhtrj*« 
feit** K»tioa* mpvt* 

V.iU fca8turii*tì«af* 
Inaia 

Luoi«n H. Cook 
Cfetal««* Csa»trwetioB 
Con**** i** 

|i|||^s»JM 

1?   « 



o 
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Saturday. 26 August 1965 

SECTION II - Production of Fertilizara (continued) 

Bapperteur;    D.N. Daruvalla 

S. Kimura 
United Nations Expart 

Ryoiohi Kajirna 
Japan 

31. Development of 
the Urea Industry 

32. Recent Trends in Use 
of Haw Material» s 
Patterna of End- 
produota, Processes 
and Scalea of 
Production in Japan 

33.   Production of Phosphat io   Chapter 11 
Fertilisers 

34.   Production of 
Nitrogen Solutions 

35*   Production of 
Potash Fertilizers 

Draft Fertilizer Manual 
(United Nations) 
Presented by P. Castro fioisier 

Chapter 10 
Breft Fertilizer iowiual 
(United Kations) 
Presented by Robert Ray 

Chapter 12 
Draft Fertilizer Lanual 
(United Kations) 
Preeented by B. La vont in 

It: 30     Adjournment 

SUCHO» II - Production of Fertilisers (continued) 

10=00     lapporteur;   A.P. Oele 

36,   Production of 
Mixed Fertilizers, 

Chapter 14 
»raft Fertilizer iuanual 
(United Nations) 
Presented by A.P. Oele 



- 64 - 

I 
fr 

3T« 

3S. 

». 

p*#d«etion ®* Kltre* 
pheepiiete» •»* 
ÁijjRoniu« Pl»»l*»t«« 

Design and Faorieation 
of Fertiliser PI»»*» ** 
Developing Countries 
«iti* Speeiel Referen* 
to Indi» 

Orfani**tioc of 3elet# 
ïeehniç«*» *nd Control 
ef tfork Safety ** 
^terprise* Producing 
Caeróeal Fertilità« 

Captor U 
ûfaft Foftiliser 
^Unitee Seti®«*) 
frtsented If S.fc, MEEaWTjee) 

5,1. ]fcfu***U 
Unit*! Kation» Saf«* 

O.a. Gordi«*» 
Ukrainien DA 

prie*» Produoing Chemical 
Fertiliser« 

41.   Organisation fe» 
Haintenenoe "«fork and 
its lapertanee 

12:30   Aâ 

iá %0   42»    Autoaation in the 
àgrieultural Chemie«! 
Industries 

43.    Criteria for Proèmio» 
vs. Importation of 
Fertilizers 

44 < Criteria for Production 
vs. Importation of 
¿unsionia 

Cfcri«**!«** ***** 
mUl ornami "- 

Chapter 4 _ 
Dtaft fertili»* ^*«*»** 
(United Batían«)       4ÄlrÄ_-- 
presented «f i»»« ha^ar^w 

Chapter 6 
traft Fertiliser banual 
ÍUnited Uation«) 
££.£.« t, Chrl.t.ptor ÏI.M 

• 
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o 

US - 

ftMBtag i« ita» 
i« 

•»F, 

ftrttti 

ni f * uf «au 

41. 

Hr*ilU 

5C.   tUmmt« 
•f fwtttiM* 

jPSPw ^^^^^^^^W^^^w   ^^w     w ^^W •^w 

iNft Fattili«» 

ftMHHfÜ V Ü#&  V 

€itft«f lf 

rrwwKié |f M« tal» 

írrft fìrtlltter 
(felt* felkM) 

; 

!?•» 



SLCTIüS IV - MfttWrtflf 

$%QQ   Bapporteur;    0. TmW 

52. So« ot *** I"PO**«* 
Factors to be Reekened 
yith in harketin.  of 
Fertilizers in 
Developing Cauntriee 

53. taarfceting of Fertilisera 
in & Developing Country 

* 54.   iterating,  Distribution 
and Prising of 
Fertilisers 

55.   Selection and Utilizalo« 
of Chettical Fertilisers 
in the US~R 

D}»flUBelOft 

12.3C   n^yyra—nt. 

14,30   56.   Deœanâ fer Fertili!«» 

5?.   International Trau« in 
Fertiliser R»» Material» 

58.   Production, Trade and 
Price Trends of 
Phosphate Rock 

George C. Ûmm%$, 3r* 
Arthur 1*. Little» Ine» 
(not presentì 
presented by Robert ley 

H. Dendapani 
Indie 

Chapter l8 
Draft Fertiliser bam»! 
(United »atiene) 

p.À* Koren'Hov 
usas 

Chapter It 
Draft Fertilizer t ¡ansai 
(United l'iati one) 
Presented by *.•'. PM*«* 

Christopher J. 1'ratt 
iiobil Chemical Company 

K.L.C,   iindridge 
The International 
Superphosphate 
i^anufacturers „seeeiation 

¿*CTIO» v - .Mfffff^i. 

•9,    Capital Investment in 
the i reduction of 
¿Temi<• al   fértiliaere 

Y. S. Belyayev 
ÜSJR 
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U<Ut«d »«ti*» w«ft«f9 ft 
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fei 1*1 Miti«» 
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isêfs 
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M»* 

í|r *attiU 
öf Cf»f 

íi«   fi» r*o Faruu««* 

yaiepaii* ••    l*8 'fwpa*** 
ted Áe^*!pli8^wn*s 

If,    fcotfcods of LBtiMtiÄg 
Íttional fertilisa* 

fü#    ¿MUttiaí A-riouIturtl 
Strvieau Baquired *« 
8tt«*rt--tfc» î*valôpi*#it 
«f FartUUar *•«• lR 

¡^«•iopin« Ceuiitria« 

^BOUSBJOf, 

t 
United tiatioß» 
(wit* ft,r. 

J.H. Ce««»©» 
rm 

» ora) 

I.», fitralft 
M0 

k. Lunwi 

t 

IT»» 

J-— Ti »ffl"-*-1** 

9,00   Rapporten* Taha Saki 
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