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INTROLUCTION

1. The Int@r«;wfsgim&lsﬁmimr on the Produrtion of Fortilisers wag
crganized by the Uniteq Nations in co operation with the Government of

the Ukrainiar SOR, which acted ag host country. The Gemirar wig held in
Kiev, the capitsl of the Jkrainian 3SR from ok August to 1} September 1965,
2. Mr. P.A Rozenk: Deputy Chairman of the Council of Ministers of the
Uerairisn oop represented the Ukrainian Government, amd the United Nations
WAS redrescrted cy M N. K. Grigoriev, Pirector, Techmological Division,
sl Mr. o o, Verghese, Inter Regional Adviser, Centre for lmdustrial
Developmenc, L, p. A. Shumayev repregented the USSR State Committee for
External Economje Relations.

b Er. V. Pelykh of the Ukrainisn 2SR was co-Director and Mr. b, o,
Verghese vas  Lhe Trchaical Director of the Seminar.

L, here were o) pParticipents from 17 developing countries and 15 frem
the Ukreirien 38R and the UBSR, 10 United Nations experts ang 7 Unjted
Batione irdustry lecturers, Alsc. there were > pariieipants from YA

snd cre from acn of 5 regiomal ecomomic commissions: FCA ECadk and

ECLA.

The gecgrirhical dlstridution of par‘ie: pante wae ae followe:

Regicn Bo. Cowptries  Bo. Particjpnte

Africa b & @
Asia b P
Middle East b 7
Latin Americs 5 3
Furope (UBSR Ukrainiase IER,
Rumania 3 18

T™he coplet: 1ist of perticipants is given in Appendin I.
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5. English, French, Spanish and Russian were the official working
languages of the Seminar, and the linguistic distribution of participants
Wi

English 38

French 2

Spanish 9

Russian 18

Some of the participants were tluent ir. many langu-ges and operated in
more than one of the official languages.

6. The inaugural session was opened by Mr. N K. Grigoriev, who extended
wverm thanks to the Ukrainian Government for inviting the Seminar to meet
in Kiev. Mr. P. A Rozenko, Deputy Cheirman of the Council of Mininters
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.
The delegates elected Mr. Rozenko Chairman. Mr. M. C. Verghese read a
message from Dr. Victor Hoo, Commissioner for Technical Assistence of the
United Nations on behalf of the Secretary-General. Mr. Grigoriev read a
message from Mr. 1. H. Abdel-Rahman, Commissioner for the Centre for
Industrial Development. Mr. Shumayev made a statement welcoming the
participants on behalf of the Government of the USSR.

The Chairman proposed the adoption of the agenda which was accepted
unanimously.

Mr. Rozenko infcrrmed the participants of the Seminar that because

of his cther pressing obligations he would be unable to act during the
entire Seminar ag Chairman and Mr. Grigoriev accepted the working
chairmanship.
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7. The Committee to draw up the bProceedings of the Seminar consisted
of the following members ;

Mr. v. Pelykh Ukrainian SSR

Mr. A. s. Bayram Turkey

Mr. v N. Kasturirangan India

Mr, E. Ojurongte Nigeria

Mr. G. Gaytan Cardenag Mexico

Mr. E. Forero Fongeca Colombia

Mr. Alemeyahu Maknonnen ECA

Mr. R. Petitpas ECLA

Mr. Tin Nyunt ECAFE

Mr. F. W. Parker United Nationg Expert
Mr. M. Taha Zaki ® United Nations Expert
Mr. R. Ewell United Nations Expert
Mr. 8. Ximure United Nations Expert
Mr. D. J. Borgars , United Nations Expert
Mr. A. P. Oele United Nationg Expert
Mr, 8. X. Mukherjee United Nations Expert
Mr. D. N. Daruvalla , United Nationg Expert
Mr. R. 8. Ray . United Nationa Expert
Mr. 0. Runl , United Nations Expert
Mr. M. C. Verghese United Nations

8. The Seminar at itg concluding session on the 11th of September
Welcomed Mr. 1. N, Abdel-RlMan, Commissioner of the Cengre for Industrial
Development of the United Nations. He addressed .he participants ana

once again thanked the authorities of the Ukrainian SSR for organizing

and conducting the Seminar. He explained the Present and future Programmes
of work of the Centre for Industrial Development.




After some discussions, the Seminar unanimously aiopted the present
repcrt and the recommendations and conclusions reached.

Mr. P. A Rozenko addressed the concluding session. Participants
from four developing countries and Mr. M. A. Shumeyev on behalf of the
USSR expressed appreciation of the proceedings of the Seminar. The
Seminar 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 Economic Commission and the Food
and Agriculture Urganizotion, the interpreters, the translatcrq and all
other officers of the jeminar, as well as United Nations experts and

United Nations industiy lecturers.




I. R PROCUCTION, ComstmerIon AFD INTENNATIONAL TRADE IN PERTILIZENS

3. Product}‘gg’ g‘e,@l% World preducticn spd corgumetion o

fertilizers have increaged ragidly in the Jast 0 years, Perticularly

during the last 1c veers., This g shown Ev the fllow!

g date op
corsumption (in milljcn tomnes )

15,/ 1046 2.0

3“ + g!; ?ifé
19{‘“/3 %5 ;;‘t A ?sf ft% ?%393
| P 1953 /196 U P 10,5 X

The 1963196k 4p+, include egtimpss; sor Heielend biny, g en Rire: spd

North viet Nam. Production of Tertilizer hey increaseq SpProximatel; ot
the same rates, totaliing sbeous Le M1lion tonmes ia 1963 /196h .

The largest producing and CoRsming areas are Vestern Burope,
Euster: Purcpe, USSR ape the United States /sanadn.

Eroduce surpiuses of f2rtilizers whien ar¢ 2Xpurted. The ftﬁi}i?ﬁ‘%&ﬂﬂt

OTCES are Asds, Africa, ang latin Americs. Japan and Cecapin &Y
wprokinetely balwrced ip “outal plant autriapts.

M:ze Tacts are jllustratee B the follewirg Jats for 1963 11964

(ir millicn tommes of tolal plan® nutrients)s




Surplua
Proguction’  gonsusption (Deficit)
Weatern Lurcpe 13.8 2.1 1.7
Essters Durope k.3 3.8 0.3
USEN 5.2¢ L.o» 1.00
UBA/ Canade 1.0 10.}1 C.9
Japan 1.8 1.8 -
Asis {except
Africa 0.% 0.8 {0.3)
Latin Americe 07 1.2 (0.5)
Oeesnis 1;1 2.2. (Qtl’
Total Lo © 29.0 1.¢

Mowever, in nitrogen aslome the picture is somevhat different. Jepen
is s large exporter of nitrogen but s large importer of potash, and these
two ¢ xchanges approximately balance. Likewise Esstern Europe importa
ritrcgen and phosphate fertilizer, btut East Germany (G.D.R ) is a large
exporter of petash, giving an over-all surplus im total nutrieits.

Particular note was taken of the rapid increage in fertilizer
production and consumption in the USSR during the past few years. Since
12 fertilizer production has been increasing at rates of 2C - 30 per
eent per ‘ear. [f presemt growth rates continue it seems likely that the
USSR o2pd the mited Otates production will be about the same in 1970 at
around 15 million tonnes each.

1€ International trade Total inter-regional exports and imports of
nitrogen are about 2 million tonres per year with a velue of approximately
900 million. The largest exporters of nitrogen in order of size ape

R ot s o s m—

*  Includer froupnt chosppaviiae




Japan, West Germany, Italy, UCSR and Norway. The largest importers of
nitrogen are in order of size Mainland China, India, Spain, Republic of
Korea and Denmark. Among the countries represented at the Seminar, Japan
and Rumania ind{cated their intention of expanding their rnitiogen industry
for export. Chile will continue to be the major exporter of sodium
nitrate. ’

Inter- regional exports and imports of phosphate fertilizer are much
less than nitrogen amounting to about 700,000 tonnes of P205 per ycar
vith a value of approximately $100 million. The largest exporters are the
Urited States, Western Europe and the USSR, and the largest importing
regions are Asia, latin America and Eastern Europe.

Potash it produced largely by the United States y West Germany
(F.R.G.), East Germany (G.D.R.), Frence and the USSR and is exported by
these countries tc 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.  Relative growth rates and N--P-K ratios

Nitrogen production and consumpticn is growing much faster than
phosphates or potash fertilizer. 1In the 9-year period 1954/1955 to
1963/1964, 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.

Therefore tie worldwide N/PEOS/KEO ratio increased from 1/1.16/0.96
in 1954/1955 o 1/0.87/0.73 in 1963/1904  If present trends continue
the ratio in 1974/1975 will be 1/0.61/0.53,




12. Projeciions 1 oLururs ix;r*ilize-i’l’(jgjj’z'?tigng/vmsumgti@n

Cercral papers wrecented projections of the production end consumption
of fer.ilizer in 17%69/197C and 1574/1975. 1If che growth trends cited in
the last pararrsph continue, future preduction and consumption would be

as follows (in millicn tonnes):

1969/197¢ LoTL/1973

. e

Nitrogen 23.0 %6.0 ;
PO, 17.0 22.0 i
2.0 1.5 19.0 .? |
- - s ——— §
Total 54.5 T1.0
Projections made using other more sophisticated methods gave figures very '
close to thoge. ‘
17.  Coscarption per persor and per hectare |

ihere are extremely wide variations in the consumpticn cf fertijiizers
per person and per hectere in the various regions snd counries . the
world. The following data illustrate the vast difference in ccpsuaption
of fertiiizer by the develcped avess and the de=relcping areas {(Jor

1962/1962 )1
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EK:_per person kg per hectare

Ocesnis 56 38

UBA/Canade b5 bo

Western Europe 3% 17

Eastern Rurcpe 2 63

Japasn 18 b

UBSR 0 200

Iatin Americe 5.0 13

Africa i.9 3

Asis (except Japan) 1.8 5

i s A
Average b 1) &

The low consmmption of M:&tmomnmﬂmhﬁmnnu.
Africs and Latin America is clearly correlsted with the low mitritional

m“ihglunuefw&memu
these comtinemts.

A S A M. RN

* Includes ground phosphorite
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1I. PRODUCTION AND CONSUMPTION OF FERTILIZERS IN THE
ECAFE ECA AND ECIA REGIONS AND IN OTHER
COUNTRIES REPRESENTED AT THE SEMINAR

1.  Papers were presented from ECAFE, ECA and ECLA on the current status
and future plans for development of production and consumption of
fertilizers.

The ECAFE region, despite plens and efforts for domestic production
will continue to import fertilizers for the fcreseeable future. It was
noted that wmmonium nitrate production is planned caly in Australia and
Afghanistan beczuse 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 small.
Governments are cxpected to play an active role in developing the extensive
use of fertilizers. Where raw materials, fuel and electric power are
available o nunber of fertilizer projects have been proposed. These
would enlarge production and consumption erd promote economic co-operation
within the region.

The demand for fertilizer consumption in the ECLA region is
expected to be stimulated by intensiflying technological research and
application ond by improved marketing and transport facilities. Larger
production than at present is pcssible in view of the quantities of raw
materials now sveilable. Studies have been started to determine the

siting of proposcd fertilizer factories.

15. With regard to developing countries building fertilizer plants

the Seminar considered that each case has to be decided on its merite.
The desirability of = regional approach in building fertilizer projects
was emphasized in order to takf advantage of modern technology and large

size plants

e e ————

i
H
;
i
t
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16.  Considerable concern was expressed by developing countries regarding
sulphur and phosphate rock svailability «nd it was concluded thet
exploration for deposit of these raw miterials should be srcelersted in
developing countries.

17.  Pupers were Presented from Ceylom, India snd Japen from ICANE
region; Nigeris from ECA region; Argemtine, Colombia Chile, Meatco apd
Peru from ECLA region. Fapers were alac presented from lsree], Maanis,
Turkey, USSR and the Ukrainian 88R.

18.  PCAFE Region

feylon The imports for 1965 are ustimated to be 38,000 tonmes ¥
88 ammonium sulphate, 2,800 tonmes N as ures, 70,000 tomnes of Phoapinte
rock 6,000 tomnes of muriate of potash and 24,000 tommes of other
fertilisers. A fertiliser Project to manufacture 59,000 toanes ¥ a8 ures
and apmon § um sulphate is belng comsidered.

India  The production In 1963/196k was 219,000 temmes ¥ and
108,000 tonnes P:?QS' Projects curremtly under construcidon end plamts
Alresdy approved will incresse the total capacity t0 2.2 miliie tonnes B
and nearly 1.0 aillion tonnes !285 by 1970/1911. Naghtha vill be used
in the new plants to pruduce ssmonis snd the fertilisers vould be
predominently urea snd smmcnium phosphate. In 1963 /1964 , fertilisers
distriduted in India contained 42,000 tommes of N, 131,000 tomnes of

’ggs ad 52,000 tonmes of tge.

J5ps8  The production of ¥ ia 1963 wes 1.3 ailliea tonnes wrile
that of P 0, was 555,000 tonmes. The eotimated production is 1967 s
2.4 million tonmes of §. Bew Mmonia plants are jrepeced wit) & Mateue
capacity of 500 tomnes per day in & single stream. The prepertior of
smmonium sulphate in the tota) production is declining while tiw provsoriions




CF urem abd wcradko D0ogr . - incccasing,  In 14, multinutrient
fertilizers accounted Jur %% per cent of Jhe total consumption of nitrogen
fertilizers. The Japanese fertilizer industr, is characterlzed by its
large percentage ~f expert. Almest half its production of nitrogen
fertilizers is -xported. 1In 1907 it is estimated that exports would

total about } 7 million tonnes uf nitrogen.

19. ECA Region
Bigerja There is no fertilizer manufactured at precent although
natural gag 18 aveilable in large quantities. Efforts are being made
to popularize the use of fertilizers among t&e farmers in order that
consumption will reach a level sufficient to sustain a fertiilizer plant
of economic size. In this connection the FAO (Freedom from Hunger
Campairn) Fertilizer Scheme has been of great help. Consumption in 1964

was 15,300 tonnes of materials in all types of fertilizers.

Arcentina  The production in 1905 is estimated to be about 4,000
tonnes of N as by product smmonium sulphate. Plans are being prepared
for the bullding cf two ammocnia plants of 100,000 tonaes and 55,000 teonnes
sanual productisn capacities. Theze will uce natural as. The ecnsumptien
in 1003/10h wes 22,000 tonnes of N 6,700 tonhes of PQ'JS and 5,000
tunnes of KQO

Chile In 15075, the production of nitrogenous fertiliz.rs was
1l natural Chilean nitrate equivalent tc 170,0C0 tonnes of N. 1The
congumption in 1963 was 27 00U tonnes of N, 77,000 tonnes of ch,,k and
12,060 tonnes ~f KEC. Th. nitrogen consumption was sbout 1L per/cent
of the preducticn, the balance being exported. In the futures productien
€1 natural nitrates will not be increused. Plens are on hand to

manufacture mmmonis, urea arc soreniuwn nitrate from netural gas. Phosphate




will also be produced as triple superphosphate at the ratc of 50,0C0
tonnes per year and fused caloium=phosphate at 12,000 tonnes per year,

golombia  There are two ammonia Plants in operation. In 1964
production was 33,450 tonnes of N, and 5,700 tonnes of ?205' The
consumption in 196h was 32,000 tonnes of N, 50,000 tonnes of P205 and
29,200 tonnes of !(20 Plans are under way to increase production of
nitrogenous rertilizers not only for domestic needs but alsc to offer the

surplus to the regional market.

Mexico The production in 1964 was 99,700 tonnes of N, and 63,600
tonnes of 9205. Consumption in that year was 240,000 tonnes of N, 68,000

tonnes of P205 and 24,400 tonnes of K.?O- It 13 estimated that by 1970
the production will reach 550,000 tonnes of N and 116,900 tonnes of
P205 while the consumption would increage to 645,000 tonnes of N,

164,900 tonnes of P‘?O5 and 13,500 tonnes of K20

Peru The production in 1965 is estimated to be 62,400 tonnes of
N, 36,400 tonnes of Paos and 4,100 tonnes of K0 vhile the consumption
i3 estimated to be 191,000 tonnes of N, 110,000 tonnes of P205 and
50,000 tonnes of KEO. Peru's requirements are tugmented by the use of
natural fertilizers namely guano, while plans have been made to produce

50,000 tonnes of N and 200,000 tonnes of complex fertilizers.

21, Other country papers

Isreel  Israel produces all its domestic fertilizer needs which in
1963/196k vere 22,100 tonnes of N, 11,000 tonnes of P0; and 2,600 tonnes
of K;0. Consumption in 1969/1970 is estimated to be 25,000 tonnes of
N, 12,500 tonnes of P 0. and 4,000 tonnes of KEO' While a amall quantity

25
of urea is imported for aerial application, Israel exported 210,000 tonnes




of phosphate rock and J5G, 0C tonncs of potash in addition to «,CC0
tonnes of P”Gﬁ sad 5,000 tomnes of K< in proucessed fertilizers. The
sgtimated é;poru in 1903/197C are X0 COC tomnes each of phosphate

rock and potagh, sad 200, (00 tomnes of P’é’ef« and 10G,0CC tomnes of !20 in

procesged fertilizers.

Reipls The production of frtilizers in 1965 is estimated to be
197,000 tonnes of N and 132,000 tonnes of Pg%' The production planned
to 1970 18 1.0% million tomnes of ¥ and 275,000 tonnes of P§€,;5. The
nitrogen fertilizer industry iz based mainly om the use of natural £8s
a8 raw materisl.

Turkey The prciuction of fertilizers in 196k amounted %o 32,000
tomnes of H snd 11,400 tonmes of P205 and consumption was 5k, 20C tonnes
of H and M 700 tomnes of iiif B 199 production is expected to
Increase to 112,400 tomnes N. and )C,C00 tonnes of PGy by the adaition
of two new plants. Fatimated consumption in 1969 15 136,500 tomnnes of N,
139,000 temnes of PE‘C‘S and 22,500 tonnes of Ké}if.

USSR, The USIR has been the second largest producer of fertilizer
since 19G° when the USSR first surpassed Wegt Cermany. The USSR
fertilizer production grew at rates of & - }C per ceat per year during
the period 1501960, but since 196C it has been groving at an increasingly
rapid pace, in fact increasing to a rate of 25 - 30 per cent in the
1963 /1905 period. Present plams call for am incresse from 7.8 million
tonnes of plant nutrients in 1965 to 19.¢ million tommes in 197¢ T™is
would correspond to an aversge snmual increase of 20 per cent per year.
About 10 per cert of the USSR production of fertiliger it in the form of
groumd phosphat- rock (phosphorite). The USSR is the cnly country which
uses ground phocphorite in large quantities since om severs]l scils in

¢
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USSR ground phosphorite g€ives almost the same increase in vield as

vwater-soluble PQO, .

There were 15 synthetic nitrogen plants operating in 1964 in the
USSR which produced 2.1 million tonnes of fertilizer nitrogen in 1964 ang
ten are under construction. The principal nitrogen fertilizers produced
in the USSR are Smmonium nitrate, ammonium sulphate and urea. The changing
Pattern of productien is shown by these date (1n per cent);

198 1964 1970 (pien)

Amonium nitrate Th.b 64,0 Ly 4
Asmon { um sulphate 2.7 12.9 10.2
Urea 1.0 13.5 8.6
Liquid fertiligzer 0.2 6.7 7.6
Compound fertilizer - 1.5 7.3
Others 2.7 1.4 1.7

Oven gas or as by-product of caprolactam Production. Liquid fertilizers,
principally &nhydrous ammonis and aqua aamonia, are developing rapidly.
Mixed fertilizers of all types are only 1 - 2 per cent of production.

Until 1960 the Principel raw material for production of nitrogen
fertilizer wag coal but the industry is now shifting rapidly to natural
€8s. Coke-oven gas will continue to be important; however, no liquiad
feedstocks, such ag naphtha, are uged.

In 1964 phosphate fertilizer production wag 1.4 Rillion tonnes

1205 with an additional 0.65 million tonnes P205 in ground phosphorite.

-




The prineipal phosphate fertilizer produced is single superphosphate,
but dcuble superphosphate and compourd fertilizer are becuming more
important., The changing pattern of production is chown by these data

(in per cent):

a8 436 4270 (plan)

2ingle superphoephate 96,6 86,5 39.0
Double superphosphate - €,1 36,0
Compound fertiliszer — 2.5 20,0
Phosphate slage 3.4 g 1.0
Cthers — 2.2 4.0

Compound fertilizers will be principally ammonium phosphates,

Yotash fertilizere produced in 1964 totalled 1.9 million tonnes
Kz,o. Thie prircipal potash fertilizer is peotassium chloride (40 per
cent) and the remainder is made up of various mixed salts, silvinite,
kainite and o small amount of poteesium sulphate.

Ukrainian 5 R The pattern of production of fertilizer in the
Ukrainian SuR is similar to that of the USuKse In faot, the Ukrainian
»oR 18 one of the main centres of the UuuR fertilizer industry., The
Ukrainian SoR in 1958 produced 21 per cent of all fertilizers in the

USok and according to plans tris will incresse to over 30 per cent by
1970,

e
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111. 7uCHNOLOGY OF PRODUCTICN OF a. Gla

22,  ammonia is the prineipal startin, materia} in the produstien of
nitrogen fertilizers, The technology and toonemios of ammenia plant

Developments of the past five Joars in the tethnology of T
production from naturzl gas or potroleus naphthe have given 4 gow
dimension in sige., Very large singleestroem plants, with vt potepe

tial for reduced unit cost, are now Feality sad should be oonsidered
for situations where the market i large stough,

The prineipal changes in technelegy of the st five years oun
be surrarized as follows:

a) BHigh pressure stean reforming of both saturr} & and Light
Raphtha at cutlet pressures up to 32 atmospheres (sdeclute) osupled
with catalytio partial cxidation of the remeining sethane with air in
& seocondary reformer. 5ti11 higher pressures are being plasmed,

last four Je:rs, partioularly reforming eatalyst, for use with sapnthe
feed. The low temperature shirs catalyst ig operated without intere
stage carbon dioxide removel, This catalyst has deen in suosesslul
commercisl use for more than two and cns~balfl rears,

¢) Use of high capacity contrifugal compressers for ayntheeis fas
compression up to 200 atrospheres,

d) Lethanation (conversion of carbeq G3ides into methans) ot preg~
sures of 20 - ) atmospheres to eardon cxide comtents of less thanm 5
PPK in the synthesis gas,




——————————————— ]

«; here officient earbon dioxide removal systems at the higher
Frooeas pressure levels are now operating,

f) Complete redesign of the heat recovery and steam generation
systeme, This has led to the development of plants with steam drives
for all major uses requiring little or no external source of power or

stean,

£/ Large seale, low ocst, smmonia transport in bulk and lower-cost
sutoerefrigerated storage techniquous,

¢l  Large sinile streasm ammonia plants are now being built with 550

Yo X0 tonmes per day ecpacity and 1,350 tonnes per day plants are ‘
boin_ evaluated. The use of centrifugal synthesis gas oonpressors is

sonsidered econerie only when plant capaciiios in sin_le stream are

sore than %50 tonnes of ammonia per day., Swaller plants would ocontinue

to use reciprocating synthesiu £88 compressors,

24, Cioser ione=texperature control in the new high pressure reformer
furnaces, improved alloy steels, :nd use of hich heat flux densities to
the tubes at high tesperature levels have been 8iznificant developments,
+¥Y86 more aevere oper.ting conditions car be snticipated as new slloys
are developed,

&5.  Leonomic caleulavions show th ¢ a 550 tonnes per day plant with %
oentrifu sl ecspressors operated at .bout 30 tonnes per day rate will

produce asmonis at rouchly the same cost as & conventiomal 360 tonnes

per day plant operating at full eapacity. From the point of view of

investmert oosts, o 550 tonnes per day plant utilizsing the centrifugal

Somprescor concept would eoat about the same as s 400 “onnes per day

tonventional aweor gy plant with reciprocating eorpressors,
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26,  The new develorment irp large ocezn=going ammonia tankers and
high Sapaocity atmospherie Pressure ammonia storage may help in mak-
ing low=cost ammonia available for developing countries, Examples
of costs for sea transport of ammonia in a 9,000 tonnes tanker vary
from 44,50 for 1,700 miles to 422,00 for 9,000 miles and depend on
speocifie ocontract terns,

27+  Four single stream units with a capscity of more than 550
tonnes of ammonie Per day are now in operation (imerican 0il - Texas,
USA; W.R. Grace = Trinidad; Monsanto Luling, Louisiana, Usa;

1T - Severnside, England), 4t least 25 new single stream Plants with
the same or larger capacities are under construction,

8. In the USSR the application of steam reforming under Pressure is
in an early stage of development, Reformer tubes made of centrifugally
oast highenicke] alloy will be used,

29. Several of the new ammonig plants no. being built in the US.R
will uniergo a design change to utilisze preasure steam reforming to
replace catalytic partial oxidation of natural gas with oxygen,




Ve TLCUUCLUGY OF 1 kUDUCTIC. OF BITRCGLL ¢ oTILIo RO

e There have been significant technical improvements in the Pro=
duction of nitric acid. as in amronia production, increased size is
& major factor in reducin costs, Larger, sin_ le ztream plants are
bein = built utilizin_ the nev techrnology -'ith emphasis on an aptimun
utility balance. & plant for production of 63 tonnes of nitrie acid

(10U per cert basis) per day in one stream is being built,

In the high pressure (up to 8 stmospheres) proces: for ammonia
oxidation to nitrogen oxides over a platinumerhodium catalyst, smmonis
efficiency ie lower und catalyst losses are comparatively high, but
special techniques are available to reduce this loss appreciably,

rea
3l ispers were precented on the development of tle urea industry,
Urea proc:sses have improved . reatly during the past decads and more
perticularly during the last two yerrs, The product qualities are now
excellent allowing worldewide Ship ing, handling and stora-e without
noticeable detericration, Urea with low biuret contert is now availsble
to suit requirerent.., Tie various srocesses have been proved in rlants
up to Mt tonnes per lay o pacity arl new sin le strear _lanta of RO
to 1,000 tonnes per lay capseity are urder coustruction. .in_le stream
plants of 1,350 tonnes per day are uncer consideration, _fficient heat
interchan, 2 technijues yre being utilized to obtain higher thermal of-

Fieiencies and to reluce cteam consumption,

Jhe uprer lirit for biuret eontent in urea for fertilizer use
in Japar is ellicizily ret at e per cent. however, (r aetual trade
practice the Hiuret ugially s beteer Cedoand 1.5 rer cent, ~Xperie

mental work ir the . sheve? ne sirrificant difference in the use

¢




of ures fe tiliser on ereve wit' biuret Vrying frem (,) 15 1.5 per
cent (mo bad effeat up to iu5 per et ),

A recent developrent ir Japan is *he uyse of nearly rure titare
fum metal |ipners of 8bout 3 am t:iexmess it ures resctors, “ith the
surrent lower titani e metal prigees in Japan, these new resstorz are
Sppreximtely equal in eost Lo theae Previcusly made with #tainisss

steel liners of 10 to 1) n thicknesa,

The diseussion er ures technclogy indisated thgt there may be
" svonomie sdvantage in increasin ures Byrthesis pressure above 00
atmcepheres. The eheice of the enrreet upes process, {.e, (1) enee
through, (2) partia) reayele, or (3 total Teurele, will depend on
the need in eqei 5peeifio ense and pe Eeneral recosmendation oould be

Precees” has been Patented the other, & medium pressure ires aynthesis
(15C atmespheres Pressure) with fipet stage disseciation of % 1.rbana te
At aynthesis prersure and c:o;, sad ‘sﬁ} reeyeled te the resster, and
aly the Sarbemate eelution from secend *tage dissceiation st 4 at-
Pospheres being recyecied to the reasctor, has beer doveloped, [t i

in pilet plant stae in lHolland ang & ceamerecial umit ia beins built,
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The by-producc: from tlig process, calcium carbonzte, can be
atilized in the manufacture of cement which 18 also importart in s

developing country and it is being utilized for this purpose,

arconiun ~hloride fertili er' - use

33, ihe use of ammonium chloride as a fertilisger for paddy has
been successfully practiced in Japan and India, The prospeots of
adopting a dual soda=ash (sodium carbonate) - ammonium chloride

process in this connection merits conaideration,

4. In comparing the cost for distribution and application of
fertilizer solutions with the cost for the evaporation, granulation
and distribution of solid fertilizer it was concluded that each case
should be concidered on its merits. The application of 11quid ane
hydrous ammonis by injection in the 80il is the most eoonomie way of
utilizaticn of nitrogen fortilizers in liquid form, hulticomponent
solutions are, generally speaking, no cheaper in distridution and
application than the 8olid compound fertilizers, In=betieen are

the nitrogen solutions, containing ammoniz, ammonium carbonate and
urea, which have some promise for future suocessful applicationm,
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in the USSk for acid soilse Such phosphorite meal, however, is
different from Jround apatite, The phosphorite structure is such
that 1t breaks up in acid s0ils making phosphates available'for
Plant nutrition whereas the orystal structure of apatite cannot
be disintegrated even in highly aeidie soils and even when finely

ground,
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VI. TLCUNCLOGY OF PRODUCTION OF POTASH F.RTILIZ.RS

41. Highegrade potassium ohloride up to 61.5 per cent K26 is
now being successful ly Produced,

42. New development in Israel on the production of potassium
nitrate (14-0-44) witp potassium ohloride and nitrio acid in the
Presence of a solvent at normal temperature and pressure ig of
significant importance,




V1D, DLCHIULUGY o FROGUCTIVE OF Quirbok alD KILLD FoiTILIZRS

45 . review of the technology of the productien of somplex ritree
Phosphate fertilizers apnd of the preduction of mized fertiliszers from
so0lid monoe and dienutrient component fertilizers lead 0 questions
en the relstive economice of these alterrnutive provess routes, . hes
produeirg for a large area with a high consumption, the large seale
preduetion of eompound ;> r.lated fertilizers is more socnomical,
However, there is scope for smaller fertilizer Eixing plants fer the
intreduetion of mltinutrient fertilizers in developing areas,

4. For the production of dissmenium phosphate the use of vt proe
cesc aeid may be mere Soonomieal in most loeatioms thar acid from
element. ] prhespborus depending on rary faectors, Indis plans te exe
Pand its disrmonium phosphate preduetion as o internediate fey pro-
duetion of Ligh analyeis .ranulsr fertilisers of i.p.k ratio of l-1-0,
lelel ete., from its present 19,000 tonnes eapscity te $0U,000 tennes
Per yesar im 1971,

47. Concentrated Ref' fertilizers can be prodused by mizing and
€ranulating disamonium phosphate with ¢ither ures or aEmonium nitrate,
The mixture could ew.tain 25 per eent of nitrogen and 25 per oent of
P2£¥§ or even higsher,

48.  Generally spesking ammenium pPhosphates and asmeniue polyphoe~
phates are suitable for practically all soils and ercpe,

49.  litrophosphates enerally have 30 = 50 poT cent of the phose
ihates in water sojutle form (although thers aTe nitrephosphates
where the wateresoluble PJJS is nil) and & « %0 per cent of tie
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VIIT. ™4 baToRI.Li Wi INT _HLLDIAT..S FOR FoaTILIZ R PRODUCTION

Cee Ir the preduetion of nitrogenous fertilizers the patiern of
raw materials *ilization haz Shanged over from solid fuels to the
gasecus wid liquid forms such as natural gas, naphtia, and heavy
cilfe o T uittone where bulk low cost eleetrical energy is availe

THLS s ntmovtin L ATern FUr srronia syntheais may ve favourabiy

The Lite reaed ur o hes sl 1irie meale pratyetion
ST doedd srmenia wad s ransport un tunters e nn internadiate

-

rreragore 6f selia fertiiizera,

4 LN

Tile e tEteasen Tor leepuatic fertilisors are viosphate rock
et selhar for Lie wet process, It is estimeted *het «y 1970 con-
wLmption reguiremert. of plosphute rock will be of the order of 30
willion tornes rer yeer whilzt rock urcduetion will be in the order
of 80 « 4 pillion tonnes. Shorta es of SUlphur and consequent ine
ereases in its prices may prove to be the lirdting factor in the

minuiacture of phocphutic Yertiiizers.

S4e  nUTorts mict be agele te inerease the production of sul ;kur in
all possihle way.:, Z.multaneously stuiies £hou1ld be made to explore

otner rroceszes ucing nitric aeid and bydrochlioric acid, e

G sdermerta D prosrhorus and furnace type rhosphoric acid could
Lreutitate seg qom chupee Yor rrzduetien of P°C5 where low oot eleotrie

L L A A Pent ¥, YRS | LG le rocl [;ixO‘ut;‘uatt’ e rz&q‘!&dl«le.

Terer trupsport onot. Lo shispiag
CAr dermae vuset Ly e d ~
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¢f laek of traizel officient labour in sufficient rumber: to reet

the requirements of imdustrial development, hias jroblen unleczs
preperly hapdled eould be a serieus liriting fasetor in this eblective,
iberefore, it is % be etrengly roccmmended that developing ecuntries
should wdertake, in line 8nd iR time with teeinical and *tonoml ¢

Flasrs for the development of the industry, parsllel plams for the
osreation of the required rIrking force of teohnieinme and eperators

of the i.fferent skilis for the sonetrustion, operation and raintensroe
ef the fert.iiser plan‘s,

€2, 1% ia soknowled ed that, at the start, the prisary setivities

of leveloping evumtries in thje infustry ave in the fiold of [ =
Iestion snl Lalntensses , However, for the precrescive developmant

of the fortiliser industey in thece eountries {1 is necescar. tc strege
the irpertanes of receareh sad develorment work both in the field of
*3ulBint and precesses as well 85 in the direstions of types, Jualivy,
std fore of produet sad sprlieations b ot suited te sttain occnomie
reduit,

€3  The sheios ef the lecation of the industry is of speeial ispore
tases zinme 1% ingplies the erestion of new scoromie sctivity whioh ia
Yurr irvelves inmterreiatioms with cther escnomic setivities and Eoneretes
re 2oeiz]l aeVivities ama preblems, Therefore the Shaioe of the leecatiom
WSt be made on Lhe Begsis of oareful, seientifio studies suvering the
evailability of raturs} resourows, transpertation, Storuriiestion, gere
€734 serviews, availabilities of efficient trained labeur, sceial srd
ealtural services, leentional eifeets of ather CHIEYIAG eouromia gotivie.
tie 28d L eertsip eaces, pelitiesl sonditions, ihe erite i3 wry from
G6® fouUEtry t¢ srother seeurding to the cenditions im eadk ocrntry,

£4e In reviewin  the relative merits of leaal preduetic. versus i%e




portation or ftﬁilim,

ia planning ferts)jger fa
of suoh Sc=cperation i=




}it Ii:/.s, : s 3:.1&1‘-{4,. i .AIs 7&—.&\ R B . uE";.-TY

LTI vl

=, To reet the expanding world demand fer fertilizers at reduced
eoats, the fertili.er induetry had to inerease both in wa. nitude, ip

soepe and in efficienay,

“7¢  This irerezze ir crerating efficieney and teehnique has been
obtained by the extensive use of autemgtic eontrol insiruments and
syetets, which ecable plants to operate &t or nesr maximum effieimney
sentirucusly.  In certain oo zes sutomatio control made possible tone
Eerciazl operetior of procexces whieh would have Lean irpractiosble on

macts’ operater control,

fYe  wevelisents in the field of corputers indicate that in the
Diture BL her ofiigiencies may be obtained by complete oomputer cone

trel of tne 1ot

Er, {he necwe . iy Par ®llworonntzed rainterance work is fully sc=
kreulad, oo wit e Chec s an ke veptive 1ainterzree, 1In the Zrainisr
“hoam divtineticrn (oo R oriinery rrevertive m:interanes,
ywerkaul afl busie repair work, Lobour exrenditures of these different
Wree of saintsnance gre attimated to Le 5 = 10 per oent, X =« 5 per

eent and 40 < €5 per cent respeetively of the tot.l rainterance value,

s Vhe yroviilin, reculations and methods of lmplementation for
2ale plart cpopoticr il raintenuine apd ather working conditions for

Ghar L L opte L. O ST TN referenee te the [ert; 1zZer
&
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T2,  1adia's SIperience ip the Sonstruetion af the hourkels nitrie
8814 224 nitrolinestane rlants (120,00 tornes M/year), and other
Superphospbate/sul phuss e 8ei1d plants we taken as 8 cuse history fop
the maxime Wtilization of lorall, produoe € 1ud ment, nachinery ond
cther BOrv.ges,

I3 Sirilaer *ilopta are recorrenis! to sther developing uniries
o orler 40 epgile thee te 20! feve celf-c:f i tetepoy in the development
of their fertilizer adustry,




ALL. JhoInlus G i TILTe B rladic roBoi e

74. In the USLE and the Ukrainian 5.R considerable erphazia is
given to the hi, her eduecational trairing and continuing education

of workers erployed in the chemieal industry, Usual 1y they jein the
industry after finishing secondary edusation at the aje of zeventeer,
Lducation in the USUR is free of charge at all levels,

75«  levelopin; and irproving the professiomal skill of perzeare)}
employed in the chemical industry is aceceplished through hicher
sehools, technical schools and at varjeus training oentres eateriag
to different levels of emplojees. For emplayees whe de net have
special teehrical oy higher education tiis is socomplished By using
both individual and CToup training metieds,

Tée These courses ray be full time study and training, part time
relesse or evenin, ecorrespondence study snd may last free a few ponthe
to one yecr, Hizher sehool training lasts for five te siy Fyears, The
student enjoying part time release is paid an Spprepriate wage during
the peried of eXamirnation and working er his diploma papers, or given

& coumpensatory paid helicday, depending uren the type of study underisken,
At all levels the student is examined at the end of his Murss and proe
vided his work ia satisisctory is swarded the sppropriate state qualifie

eations,

77.  keetrairing and refrecher eourses san continue threugh the whele
of an erployee's life 3¢ regular fiveeyear intervaln,

T8 Lensiderable use ic mede of the actual eperating percoans],
ef, ireer:, foremer, aerators, ete., im traiving the students ip 13-

troinin, centres apd “E the ohep Fleer,
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e 1s ovel iy e, e SO S DY T S large,
Ssreiderin theiy Feg ont 1og g s ties smgd tieir need
t¢ use more fertilizer: 1o inere. . p,m RG] Eredustivity 1o PP
Bete coners) to®nomie yremk, Ti. WAL comwnd e fertilismrs ia
aoh Sountry hoo dovever, ¢ be arcenagd taking iate et the gure
roat sgrieulitura} Prastices, the Fep res;onsa e ferti}iser pliess
tion, the Sochowies of fertiliger use, eta,

0¢ e uee of fertilisers - bran started by farmers 1n mpey
Sevelopiag Suntrics ealy roontly. Ikt e Seamtries s predugt

8. e Rarketing pregranes *huld atm 4t makias wvailedle he rigm
UPe of fertiliser, at tne TIERE time wid in g ploce tonvenient to he
resched by the farrers, 3¢4iim. ttempt ing narely marketing tasks,
e pro_ resme R, . jewet . Mteution to e Froblen of gonoumer
seteptanee ol 1. SeivVineir  fapmery of the bemefit, of fertiliger

(o) It sheull ¢ L1 jewtentee ] | el itera e and fistridbutiee
rten. The setegsr: heuls antme 1 4 village level s that no
farner nye B T “ TR e iy e fopty;ing: rejuirenerty;

£t P © i S £ . e€ithew tarough trady




sharrels or throuSh indepeilent a encies like cosoperative societies
or farm banks., Theugh the mgrnufagturer may not dlirectly provide
eredit te the farmer he should be able to extend credit to the dealers

whe eould in turm pass it on to the farmers,

{e, an organized and eficient a ronchiic cervice anit as part
of the selling and servieing organisatior ie u necessary pert of the
pro_ramme, This a_ronorie servioce should be oorpre.ercive and inglude
@cil testing faeilitien, sdvice on fertilizer appilcation, selection

of seeiz, use of pesticiden, ete.;

(4) Farmer education pro_rammes using al) ress communication
media teehniques such as fertiliser festivale or fairs, exhibitiens,
filma, ste., are essential to the sucoess of the entire marketing pro=
gramue, 1n farmer sduoation preograsmes, field demonstratione are suee

cessful means of convimeine farmers of the profitability of fertilizer
applieation, Similarly mbile audio visual umits oould also be used

effeetively in villa,e level pro_rarmes,

%3y, 1In plenning for rew fertilizer factories it is conzidered neces=
aary; before starting production to orgunize 8 reveloprent progrieme
aimed at prepariny the market to take the new produet when the fagtory

ecmes nn siTeal,

Bd4. 1t ear be truly aaid tha* ir Jevileping countries produeing fore
tiliser ic perhaps less of & problem than marketing.




KIV.e FoRTILIwLR (D aGRICULTURL

85.  .gricultural production in many countries, particularly the
developing countries must increace by a minimum of 4 « 5 per cent
per year to keep pace with a population growth of 2 = 1 per cent
per year ard to ersure a rising standard of living.

86, The uce of fertilizers in the developing countries is low and
must inorease rapidly if sgrieultural production in these countries
is to keep pece witl the increase in population and standard of living,

87. Crop producticn can be increased both by extending the oultiva=
ted area and by inoreasing ocrop yields per hectare of land eultivated,
sxtension of the cultivated ares may not be possidle and is generslly
a longer-tern process involving greater capital investment than the
use of fertilizers to increase yields on existing arable land, In-
ereased grop production can be moet rapidly achieved by the increased
use of fertilizers and the choice of the right crep varieties for the
area concerred, Increased use of fertilizers can be particularly
importsnt where water shortage limits erop output as the amount of
water used per ton of crop is significantly lecs when fertilizers are
used than wher they are not used,

88, 1In order to get farmers to increase the crop produstion by the
use of fertilizers, the goet of the fertilizers in relation to the
valus of the extra crope it produces must be sueh ss to give sn overe
8l1) economio returr which is attractive to the farwer. It is noted
that in Japan where fertilizer prices to farmers are low and prices
of fare products are high, the level of fertilizer consumption and
aversge crop ylelds are among the highest in the world. On the other
Band, ir mary of the developing count:iec both these factors are une




favc.rable ani fsrtiliser rapamrtion and @rof jielde are low,

45, ke tiiz cormeetion 'ne ,ractice in e ir Iaiwnr, whereby a
fixe. barter ratiy betoeer Tho val & of paddy rice and fertilizer

je eotablihel sach sessor, may be of intereat to leveleping countries
ip premot ipg the ase nf fertilizer by their farmera. This has the
adv-nts;e of elirinating for the farmer the urcertainties of market

prices by equating the use 3 Fertilizers with their sgronomi e respoase.,

e In develeping eountries, fertilizers have been very sffeative

ip ircressing erop yielde im areas where the seil fertility is lew,
either inherently or as s result of many years of eropping. Therefore,
there iz reed for mueh mere fertilizer responss dats odtained frem
trisls snd demenstrations carried out in researeh statioms and en
farmare’ fields im develeping ccumtries, These data are nseded Vo
provide informatien on the essential rele of fertilizers and te guide
gevernments in formulating poliey and targets fer fertiliior use in
sohievirg the neeessary inoreasss in sgrieultural preduetien to proe

viie for their rapidiy expanding pepulations.

9i. lr erier t¢ perousie the Farmer to uae fertilizers, or mere
fertilizers, sn eflsctive sorieuitursl Leseareh serviece must be set

ap in lewelepip erurtries to irelude, among its main funetions the
determinaticn of the right typea ef plant strains to be developed in
eagh area, the bust type of fertilizer to use for emech orep and the
moet ecomomiec amount of fertilizer te spply for eash ¢rop in oa0h aTeR,

The veeential s ricultural serviees required te encoursge and

support fertilizer asage in developing couatries are:

{a} Leseareh und experimentation, ineluding pilet fare schemes;
(b} Information ani edugatiom services to the farmers;




(¢) The use of co-operatives or similar schc-es to provide
digtribulion services and eredit facilities:

(d) Stable and ecenomic prices for farm products;

{e) iarkeling service ineluding s programme of farmer educae
tion and a_renomy advisory service organized by the manufacturing
units of cther s encies;

(f) Some form of crop insurance to oover the risk of erop
failures,

72. These services gan be provided by organizations such as:

(s) Government depsrtments, particularly s kinistry of agri-
oulture, agricultural research stations, and extension serviges;

(®) Commodity and marketing boards,

(e} Co=operative societies and farmers' assoclations;

{4) agriocultural danka;

(e) Pertilizer producers and distributors;

(f) agercies of multilateral and bilateral aid organizations,

93. The ¥a0 Freedom rrom ifun;er Campaign Fertilizer rrogramme is
assisting many developing countrie= in their fertilizer resesrech and
development pro_rammes by providing expert advisers, by putting down
large numbers of trials and demonstrations of farmer.' fields, and

by oonduoting pilot schemee for fertilizer distribution, marketing

and oredit in s number of countries, The trials and demonstrztions
overoome the inadequate information on fertilizer Jressings needed by
particular crops under various environmental conditions, and show farmers
the effectiveness of fertilizers in raising their orop yields and ine
oomes, They also influence the effectiveness of extension services

in previding information about fertilizers to cultivators and assisting
them in applying fertilizers correctly. The pilot schemes, on the




basis ol practical ex;orience, develop distribution, markeiing and
oredit «y.vems suited tc the needs of the farmers of developing

gountrien,

94. If iertilizer supply and use are to expand as quickly as neces~
sary to hel, in proviling the rapidly increasing food needs of develope
ing countries, the efforts of the United Nations and its specislized
acencies, of governments and of industry must be expanded and intensie

fied as soon ae posaible in this direetion.
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XV. UNITLD N.TIOKS FLRTILI. K b.MUAL

95+ Twelve key chapters of the United Nations Fertilizer Manual
in draft form were presented and discussed., The aim of the kanual
is to adapt and transfer modern fertilizer technolegy for use in
developing :ountries as a guide to planning bodies, industrial oore
porations and irdividuals concerned with fertilizer development,

96s  The rest of the lLanual in ten chapters was used as background
papers to supplement the information given in the papers presented
8t the Seminar. The partioipants showed keen interest in the hanual,
It was suggeeted thut apecifie comments, suggestions for changec and
improvem nte skould be communioated to the United Fations, Centre
for lndustrial Development for the attentiocn of Ar. HeC, Verghess,
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Jevele ment ot r the - onarimen? of .acne .o and Soefal ffairs,
The 4 ¢ 0F *he Lo v o 7o rromote 8 Datler wrierstanding of the
patire ang Poo. erepte 3 Lo ooteial 1gveloorent and to Lizist

SOVer Fiw 00 “Tea te acoslerate their eeonomie
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96,  The o prove o oo T an ‘entre ix carried out ian three

main divicions.

(@) 1o u oot . w0 roal pelicies.

b)Y Iptatcion et e bt oo .oes TeT suprorTt and
premotion of lndus®y.

(o) uJurewu of Co=riui u v L OT tol. n. 2.1 ascintince and

Specisl £ ol projects.

99, The work of tLe Centre is carried out by .

(a) Rese rch’
{b) Sewinarzs and other intornational mectin e,
(¢) advisory service: b Covarnmert

(4) Lenarement nnd ‘v 4. PTO_Y TR B

{e) Cupwrt of vield ~ier. one s d-rsle-in, eountries by
gseveral "nitel catiome prao.or o erhoas ~usirial research instie
tutes, HeChis =anGrofie 50§ ©pdond zation, ete.;

(r' rrepnr too 0t LWt URST: R

10fe e ophooronel R i e 4o e oyreretanl, the development

of the rcbegri.ol irda 00T e e iyt f tilrzer industry., The
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Centre is bein: expanded snd it is expected that by 19¢7 the gap
betwesn required action and means of implementation w11l be reduced
by additicnal resources and technical Banpower,

101. The .conomie Commission for .eim and the Far .ast established

& Regional Industries Iromo?tion and Flanning Centre on 1 Jaruary

1965 to promote industrial developmert in the regicr with particulsr
emphasic or. the estublishment of Jeint irductriec on a re ieral basis,




AVII.  PLAT VIohib

107e hiziCharsik Cberisal sombipat, Lhe pre TAmRS of the veninar

ipelsided o teur to throee Yifferent industrial plants irn the Ukraine,

Tnat.llations for *tie production of xyoen, smmonia, rnitrioc
n3id, artonlup rifrte ril ares were visited at the Lisicharsk
Cherical Uorbinnte 007 Yvicit toor toe dayee ot this clnnt, prue
dueticn, whieh earlosr W tared on coke, huo now been conpletely
chan ed over to nator 1 use he totul production is leb willion
tonres of altrogen fertilizers (on bagis of 2UsH mer cent L) per
geure ilin is 1Y oper cent of the 1764 output of the UswH in nitros ‘ '
cen fertilizers. 'the vicit wos concluded by an opein and thorough
liccussion on the essential techno=economic data and the different
proceas routes. [he ammoria production amounts to 1,000 = 1,200
tonnes per dsy in A - | ammonia converters of different cizes and
is broed on atmospherie catalytic partial oxidation of natural gas fol-

lowied by COsconversion, removal of CO., pertly by water serubbing,

eV

partly by ... serubbling, and thereaftsr remuval of traces of CC by
copper 1ijuor scrublinge. The synthecis is at 320 atm, pressure.
ope thous nd tonnes per day of ammonium nitrate and TCU tonnes per

day of urea are produced. =& total of HU,(L0 tonnes of angonium

sulphate is aleo produced as a b, ~product of caprolactam vroduction.®
, -
The sole rrice (ex-works) of the fertilizers is as given below

B

{(in ru.les per tonpe ) - , .
' ua‘l_es: I'Tice

wapronts unhydreue 957
wnmmonium nitrate (4.2 per cent li) 48.9
esrponium sulphate 3560
~Urea 105.0

v e qrpual oules turnover of fertilizers is about S0 umillion
¢t avera e ¢u = 21 per cent of =sales value.




“he application of 1iuil ahy iroud arronia il -t seweni:
solution wi‘n ammorium bilcartorute i beir, otudicd experimertagly

with promising results.

103, ¢

'Y, I Jumy, a plar:. "er the productisg
of phoaphate fertilizer and phonphatic caitle feed wa= visited, . ni-
viait tock onr day, The particirants ocaw installations for the pe-
duetion of cul,huric acid. 3ir,le superphesphate and thermally tee
{luerirated phosphate rock for cattle fee] purposes,  The preduetion
Capacity of tlis installation woo %000 tonpes of defluorinated
phesphate per year containinme about 38 per cent [ 0, and 0,2 per gent
F (the fluorine content of the feed apatite g ;ef sert FY, ke
fuel consumpticn ls abcut T ETE*;} 2t raturel gas per tor. of feed, and
ly-pre luet stesr (~tout § torne: per tonre of product) is alse .enere
ated, The plant capacity for superphosphate 1a 820,00V tonmes per
year on the basia of a 20 per cent PZOE) content,

A rapid expansion programme is now being undertaken to preduce
triple supsrphosphate. The annual salea turncver Lo abeut 37 mijlios
rubles, and profits avera e about 14 per cent of sales,

: lant grd maghinery mapufscturin works i Sumy, 4
one~day viasit to the

B, Frunze 'orks for the manufaoture of cheme
ical equipment and machinery at Sumy was also undertaken, This shop
is one of the three biggest in the USLK for production of this type
of equipment, A complete and up=to~date series of large boxer-type
hich pressure piston compressors (2,000 = 5,000 KM ) and medern

balanced oppoused type,form an irportant part of the produstion proe
gramme., Ledjumepressure vesuels up to 40 atmospheres including

columnc, towers, heat exchan ers, etc., are being murufsctured irn

welleequipped shops, becides fabrication of stainles: steel equipment

b4
P




far miemiest and ool industries, “he arrual praductios is about
tainless steel « uipment, 2U = 22,4 tonnes

to AG stnospheres) and 20 = 29,000 tonnes

% w U ,uu barwer Ul
f esarbor ~teel {ve. els uy
s5f maot Lrof eoElorertd. abrut AU = 50 hish pressure reciproeating

izes v ryin; from 2,000 = 5,000 h.i are slse produced

gy reasors of ¢

arpunllye ihie plart sion makes byl et-type contrifuges.

toto| rupher ot employeen is over 1U,00U apd these put in

P 1Y i

ckent A7 v Lblang otk ipe Bours pRT Jear. The asnual sales turnover

o 21 willion rubles,

The participants were ponsiderably impressed by the velfare
faeilities [or workers at all the plants, .t Lisiehansk, for exssple,
s moders towrship heo beem built, «ith a populstion of 18,700
montly workers of the comtipat, this tewn provides 21 sehools ranging
tror kinlergorten through teehnicsl schools, and it was noted that
4 per cent of the population attend some kind of school, Frovisions
for redic:l ‘reatment are extensive, with a total of 1,200 medicsl
Jepartrant stall ond 3 E4 -bed hospital, wulaborate facilities lLave
sleo beer Luilt to enable workers te participate in sporte activitieme
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i05¢ The ceminar concluded that the trende in fertilizer production
and consumption indicate:

(1) fertilizer deficits in the developing eountries will ipe
erease further while exportable fertilizer surpluses ir eertain indj=

vidual developed countries may beocme even larger,

(7) fertilizer consumption in the developing oountries duripg
the next five to ten years will probably be imadequate to meet & rie
eultural and food productiom needs, whereas in the developed countries
inecreased fertiliser consumption may result in sven greater agricule
tural production. The Seminar therefore

RoCOb il 5

That the United Nations and its specialised agencies, member sovern
ments and the world fertilizer industry chould eonsider stepc to oore
rect the .noreasingly large imbalance in both production and consump=
tion of fertilizers between the two groups of countries.

106, The Seminar concluded that there is an imperative need ror
developing countries to establish their own fertilizer industries to
satisfy their own reeds and to complement regional requirements, The
Seminer further roted that despite the revolutionary developments in
the technology of produstion of low cost fertilizers, the prineipal
limiting factor for establishing this industry is lack of capital
availadle to developing cowntries to augment their own resources for

the import of Recessary machinery, equipment snd know=how, The
Seminar therefore

RoCOiu LIS

Lt




Shet, argcert cteps be taken by the Urited hations, the Centre for
lndu-trial Developmwert and other speci;liz:& Inited N:otions ageneles
and international fin.neial institutions %o evolve a "lew Framework”
for raking capital available on liberal terme to weet the special
needs of financing fertilizer projects .n developing ocountries more
with a view to satisfy "roeds” than with a view on “peturns” on

capit 1 invested.

107, The .eminar coneluded. (1) that most of the countries of

Asis, ofriea and latin ameries will be net importers of fertilisers
for the foreseeable futures ani (2) that fertilizers are in irregular
supply and subjeet to rising prices, The Seminar aleo ooncluded that
etudies to develop regional so-operation would atimulate bilateral

and rultilateral financial aid for specifie projects and that new
large fertilizer production projects may be necessary in ocertain areas
to overcome the existing world imbalance in fertiliser production.

The Seminar therefore

E\;\JCU& I JSﬁS;

That the Centre for Industrial Development and the Loonomic Commissions
of the United iiations should orcanize an! cornduct stulies for the
establishment of large fertilizer production projects in areas of the
developing countriss where aburdant natural gas and other raw mater-

ials are available.

108, The veminur, notin{ the anxiety re;arding the acute chortage

and increasing prices of sulphur

g
Holllna v owin

Jant the Centre [oT ladustrial Jevelopment of the United sations

crould undertalke te shno=econopic studies on the production of watere




soluble phosphates by meticdzs which do no' rejuire elemental sul phu-,
guch as (1) the use of hydrochlerie acid or nitric acid, (”) the pro=
duction of electrothermal phosphorus, () utilization of gypeaum and
pyrites as substitutes for sulphur,

109. The seminar noted several differences in the basis of reporting
fertilizer etatiztice by member sountries leading to some inconsis-
tencler in the datu mtlished b, the Food and agriculture Urganizae
tien. The Jeminar therefore

RaCO: . il

That ( ) data o *he production, consumption and interrational trade
of fertilisers should be reported on a standard besis in terms of

5, 9205 and X.0, {?) ground phoephste rock chould be reported
separately from chemiosl fertilisers, () nomn=fertiliszer use of

N, P05 and K0 shoul? be excluded from the statistics, (4

the Food and .griculture Organization should investigate the possibie
1lity of reporting fertilizer statistios on a ealenday year basis,

110. The seminar, noting the almost complete absence of data on
fertilize~ consumption b; crops in various oocuntries and the uzefule
ness of such data if it were available

R.COMLLNDS o

That the Food and A riculture Organisation should take steps to ocl~
lect and publish data on the consumption of fertiliszer b, erops and
that all member countries should coegperate to supply relevant data,

111, The Seminar noted that a shortage of sdequately trained person=
nel exiuts in several develnpirZ coustries in the fields of the teche

nology of fertiliser producticn, plant mainten:: .¢ and norketing of

e AR . S WWMWW e










fertilizers, The Seminar therefore

That the United lations and its =peaislired agencies urgently pro-
pote group training prograsmes in the abuve fields for sppropriate
perscene]l from developing eountries,

112. The Seminar, netin’ the eontimuing shertz;e of fertilizers
ig many sreas of the world and the growing importance of adequate
fertiliser usage for inereasing foed preduation

ol s B0

That the United Netiome beuld hold & world conference on fortilizers
ir the twe weeks before the proposed taterrationsl ‘yxposium on
Industrisl Devsiopmert to be held in 1967. Sueh & ocaference should
sabrzoe teetnology, wrld trade, the use of fertilizers in agrioule
ture, and the finameing of fertilizer preducticn facilities, and
should iavelve the Centre fer Industrial Developmont, the Food and
Agrieulture Organization, the dorld Benk snd other United Natione
szensies.

o

{13, The Semin.r iully endorsed the vier that a "roduc ocrerundi”
should be sstablizhed for eortinuity of the eroelleat wirk and con=
taets initiated and estrblished durin. tile Sewlnar. Tis Ceninur
tharefore

That the Cemtre for Industrial Developmemt should take stepe:

(1) to ap oint emimertly suitable eountry rorrespondents to
report to the Centre or pline znd developments ir the fertiliser
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industry in their respeoctive countries or areas;

(2) to constitute an "ad-hoc" panel of experts for consulta-
tions as und when hecess vy on the (2ntre's present and future work

programmes to ensure that these be most effectively implemented in
developing countries;

(3) tc isoue a periodic cireyiar Jetter summarizing world
trends Iin technolegy, preductior and prices of raw materials and
other related subjeots, thus to aid developing countries in assessing
current infermation o these mutters,

114. The participants were of the opinion thct the papers presented
at the Semirar would form a very valuable roference document for the
future and therefore the Seminar

RECOLL.LNDS :

That the Centre for Industrial Development of the United Nations
should teke steps to print and distribute the papers presented at
the Seminar as early as possible,

115, The participants noted with considerable interest that a Semins:
on "Projeot Lveluation" is to be conduoted by the Centre for Industri-
al Developmert of the United Nations at Prague irn October, 1965, Tak-
ing into consideration the papers presented at the Kiev Seminar and
the papers to be presented at the Prague Seminar, the Seminar

RECO MLTTDS

That the Centre for Industrial Development should prepare a paper on
"Project Lvaluation in the Fertilizer Industry", which could establish
culde-lines for use in developing countries.
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X.X. ACKNOULLDGMINTS

116, The participants of the Intcr-Regional Seminar on the Fro=
duction of Fertilizers resolved to place on record thair deep ap=
preciation and gratitude to the Government of the host country,
the Ukrainian SoR, for the excellent arrangements which 1t made

and for its untiring efforts to ensure the success -f the Seminar,

117, The Seminar slsc placed on record its appreciatica for the
organization of the Seminar by the United Nations Centre for Indus-
trial Development and the Government of the Ukrainian SuR and for
the large number of excellent papers presented which were of vital
interest to developing gountries.

118, The participants also resolved to record their deep appreciae
tion of the varicus sultural programmes organized by the host ocountry
authoritics, ospecially the river steamer trip to Shevehenko's birth=

place at Kanev to place a wreath at the monument to his revered memory.

119, The participants resolved to express their warm cratitude to
she Directors and workers for the most interesting plant viaito ar-

ranged by them to the lachine Building and Chemiocal Corbine . faotories

at Sumy and the Chemical Combinat at Lisichansk,
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6, lessage from the
- Commissiocneng-esntre
for Industrial Devalop-
ment, United Nations

7. Ahdoption of Agenda

3, Llection of Committee
to draw up vroceedin s
- of the Sgpinar

12:30 Adlourpment

SuCTION I - [

14.30 Rappor‘eur. F..]. Parker

1. Production of Chemical
Fertilizers in the USuR:
Present Situction and
tlane for the Levelopment
of Lndgsgg;;4,xreduetiOﬁw
of Thosphates, Jditrates
ard Fotuscium, bixed and
Compound rfertilizers

ey g v

2. Jorld Overview of
Fertiliger bFroduction,
Consumption, International
Trade .d Future ijeeds Jor
Fertilizers

3, Production and ''tilization

of Chemical rertilizers in
the Ukreinian 5.E

g;sggss;gg
17: %0 adgcgrggggt

esd 2 ust

I.H. sbael-Rahman

F.V. Turchin

. Raymord .MM .
United Jiations cxpert

4el. Rukavishnikov
Puohe imitrenko
Ukrainian SoR

soudlvy 11 - frgguct;gn af rgttx}};g;a

-- T S o 0o - M o W= — s

9 o¢ happorteur r.C. Verghese

4. Trecert totu® and Juture
Py, Tor the rertilizer
TedoLtry Ar the LDl s Eb;ut

J Tin byunt
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»
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Fertilizer Produotion
and Consumption in
Africa

The Fertilizer Industry
in Latin America, Present
Situation and Perspectives

Present Status and Future
Flere for tle lLevelopment
of the ertilizer Induotry=
iltrocen, ‘hospbats and

Yotash -~ in India

irezent State and Puture
Plang fer-the=-PevMpment
of the Fertiliser Tnduseey

in Japan

Llzoussion
12:30  Adjourpment

14:30 9.

10,

i1.

12,

Study on Fertilizers
in Colombia

Present Status and
Future Plans for the
Developaent of the
Fertiiizer Industry -

Nitrogen, Phosphates and

Potash = in Iarael

‘Technological and New

Process Develapm;nt;
in lsrasl

Present Status and

Future Plans for the
Jevelopment of the

Potash = in Iran

e o winot prevent)
v - fertilizer Indust®y - °
Nitrogen, rhosphate and

Alemayehu Makonnen
&CA

Roberto Petitpas
&CLA

Sk, bukherjes
United Hations Lxpert
-

Takashi akiysme
Japan

ufrain Forsro Fonsogs
Columbis

B. Levontin
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Y. arsten
Israel

Hossein Salimi
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13, Present Status and
Future Plans 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 Argentine

Adjourpment

d € J %

Rapporteur: g.K, liukherjee

15, Present status and
Future Plans for the
Development of the
Fertilizer Industry =
Nitrocen, rhosphate and
Fotash - Nigeria

16. .resent Status and
future Plans for the
Development of the
Fertilizer Industry =
Nitrogen, shosphate
and Pctesh = in Chile

17. Present Ltatus and
Puture Plans for the
sevelopment of the
rertilizer Industiry =
llitroren, :hosphate
ard intash = in mexico

Ali Bayram

Salvador Booochieri
Argentina

®

E.0. Ojurongbe
Nigeria

Juan Carniglia Liontesanto
Chile

F. Gaytan Cardenas
iexioco
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Fresent Status and
Puture Plans for the
Development of the
Pertiliser Industry -

 Witregen, Phosphate ;

snd Potash - in Ceylen

Freseat Status end
Puture Plans for the
Development of the
Portiliser Industry «
Kitrogen, Phospiate
and Fotash = in Peru

Fresent itatus and
Puture Plans for the
Developmant of the
Fertiliser Industyy

Hitrogen, Phosphate
and Fotash - in Damania

Ziasuseien
Adisurnesnt

21.

SSOTION 11 - Predustiss. ef Pactilisess (sentimsed)
Rapporteur. R.S. Ray

Experiences in the N. Toln Zaki
Develogment of the United ations Lnpert
Fertiliser Industry

in the United .red

Republic

Recent Trends in the At Ouls

Technology and Koossmies United Natiems Rupest
of thw Production of

Ammonis
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ing Frooess for the

*

25, Fatursl es aand
Faphtbs Reforming

FParnaoes
Aiasuazion
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ﬁs The Use of Low
Temperature Carbor
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Catalyst in anufaoture
of arronis Syntheels Gus
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