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I. Major Studies a.r;d Reports 

limguage 

ffr/~A/r5 
(63.II.B.3) 

E/CN .14/AS/ 
II/?./C/l 

Cement. Nitro nous Fertilizers Ba~ed on Natural 
Ga::;. Studies in F.conomics of Industry 1 ~o. 1 "V 
New York, 1963. 39 p. ''!.'ables, Graphs, Diagr"aJ'l • 

CID publication giving pre-investment d.a~a for th~ 
cement indu~try and for the fertili7.er indu~try 
based on natural gas - Covers (1) Car~t3l investment 
and 'lla.1lpower needs, labour productivity, production 
costs, tr~nds in produ~tion, consumption and trade 
for b.:>th indl1strie~ ( 2) Choice of te.chnology 
(3) Nitrogenouf; fertilizer by-products of natural yis, 
i.e. ammcnia, ammonium nitrate, urea and ammonium 
sulphate. Statistics, Flow Cha.rt. 

A Stu· of th.s; Feasi bili t of 'il Fixed-Nitro ?en 
FG.cility in tre Philirpines ** 
By Arthur D. Litt:!.e, Inc., USA 
I·1ter-Regi.mral Symposium on Industrial Pr~,j~ct 
Evaluati0n, Fra3'lle, 19oj 
New Y'.lrk, 1965. 31 p. Tablc3 

CID pablication on industrial project evalua.t.ion, 
wj ;;h special reference to •:~;tablishin~ a n;_tr::·gen 
fertilizer industry in the Philippines - Cover~ 

(1) Market information (world market, USA, Eur-,pe 1 

Far F.a.s1, India, domesti~ m;~~k~t) (2) Economic 
aspects of proposed oreration; cr.oice ~f technol~gy 
for amm<nia and urea vr~cesses; capital investment, 
raw materials, production ccsts, invest,ment returns 1 

prices, etc. Recommendati:)nr:, Statistics. 

~tilizt;1· Industr.y in t.l•e UAR. Syuipo::.i ...... vu 

Ir.dustrial De,rebpment in Africc:., Cal.r·:>, 19(,6 
New York, 1965. 8 p. 

CID publication. Government report on the fertilizer 
industry in F.g,ypt - (1) Stresses the .importance of 
high proiuctivity in agriculture and consequently 
high consunptiori especially of nitrogen but dso 
phosphorus fertilizers (2) Lists an·i describes 
existing and planned fertilizer plants. 

!/ Reference copy .1.n UNIDO Ref P-renc•· and Terminology Uni.t 

*'!/ Microfiche in VIC Library 

••!/ Reference copy in VIC Library 
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Language 

CID/4 

ST/CID/l) 
(67 .II .B.l) 

Creatin Evaluatin~ an~ Establ~shin Succe~sful 

ChEmical Fertilizer Project~ * 
By C. J. Pratt 
Ne ... York, !.:166. 74 p. 

CID publi·~ation or1 fertilizer industry projects ani 
project evaluati0n in dP.veloping countries - Covers 
(1) Devf:lopme:'.lt planning and ti':e impact of indiviiual 
proje,~t:5 ,•n the national ~cor.om.i.es (2) Guidelint=!S for 
project evaluation considering market information, 
:i.v-c.i.ilabiliLy o!'" raw matr:rials ar.d manpower, location of 
indu.c;try, capital investment, etc. Annexes basic infc)r~.i­

at·~·)n requirad for fertilL~e!' pl'oject s~udics. 
Bibliug:-aphy. 

An Ecunornic E-.raluation :>f the Du.rl!'"a.Pur FertiJizer 
Pr.:i · e~t: A Cas~ Stu of Social Benefit-Cost Analysis 
from India. ** By A.K. 3en and M. Datta-Chaudhary 
Tr·aining W·)rkshops 0n Tn1ustrial Project Formulation 
.:md Evaluation, 1967 
Vie!l1la, 1967. 38 p. TabLt-l': 

P11hlication 011 project evaluation with rega!'d to a 
fertilizer industry project in India - Presi::>nts a case 
stu:ly of social cost benefi.t analysis in West Bengal, 
.:~overinf.:: Ph>ject ::oowdness, time factor, parameter 
values, project value; lGbour cost~ and price of invest­
ment; ~c~t .:if capital; investment returns; <>ocial rate 
of discount and shadow prices of fo!'eign exchan~e; 
re-investment of project benefits, etc. Statistics. 

Fertilizer· ?f.a.l"lual •'!/ 
New York, 1967. 218 p. Taliles, Graphs, Diagrams, Illus. 

Handbook on the Fertilizer Iniustry with part.icubr 
r·~f€ renc•.- to d.evelopirig cc-untries. Covers ( l) Role . ..,f 
ferti.lizers ir1 agriculture (2) Da.t3. on World Pr·Jduction, 
Worll cona\lffiption, Mm.'\nd, tra1e, prices (3) Critaria 
for :.lome:;tic production versuf. imports of fertilizers 
and raw materials (4) Marketing, distribution, pric~ 
p0li~y (5) Loc~tion of industry, development planning, etc. 
Flow charL, Statictics, Bibliography, Illustrations. 

!/ Reference copy in UNIDO Reference and Terminologr Unit 

*!/ R~ference copy in VIC Liura~y 

E 
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ID/39 
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Language 

Fertilizer Production, Tectu1olog:r and Use E F S 
Papers presented !o the United Nations Inter~egi~nal 
Seminar on tt·e Production ·:>f Fertilizers, Kiev, Ukr.SSR 
24 AUuoU.St - ~l September 1965. 
New York, 1968. 40ll p. Tables, Graphs, Diagrams, Maps. 

Contains repo!'ts and C'>nference papers coverin,5 
(1) World trade ar.d production, including regional 
and country reports (Part one) (2) Technology (Part 
two){J) ~cnomic aspects, includiri~ plarm:ng, marketing 
and use in agriculture (Part thrEe). Stati3tics 1 

Diagrams, Flow charts, Maps. 

Fertilizer Procluction ir: Six Selected CoUJ1tries !ti!h E F S 
Good Batural Gas Resources 
Ad hoc Expert Group on Fertilizer Productior1 1 New York, 
1966 
New York, 1969. EB p. Tables, .Maps. 

Report on fertilizer industry in Iran, Kuwait, Libyc>., 
Nigeria, Saudi Arabia ar.d Vanezuela - C~vers 11atural 
gas resources and prices, manpower, infrastructure, 
tax, capital and investment policies, current exploit­
ations ana development p0tential, markets, regional 
co-operation, a..-1d rec·:>mmendations for UNIDO action. 
Stati~tics, List of Participants, A.:,~nda 1 Questionm.iire, 
List of Doc\lments, Maps. 

Fc.ctors Inhibitin~ Indieynl)US Growth of the E F S 
Fertilizer InduetrJ in Developing Countries 
Ad hac Group of Experts from Fertilizer-dt?fi~it 
Cou.~tries, Vienna, 1968 
New York, 1969. 120 p. Tables, Ma.?s• 

Report (1) Sums up discussions ~nd rec:>mo1endations 
concerning problems inhibitine t~e grow~h of fertiJizer 
production in developing countries (capjtal, ras 
matP.rials, training, marketing, plann~ng1 price policy, 
regional co-operation) (2) Presents conference papers 
submitted. Statistics, Maps, List of Participants, 
Agenda, Lis1. of Documents. 

The Manufacture of Cement and Sulphuric Acid from 
Calcium Sulphate, by W .L. Bedwell 
New York, 1971. 86 p. Tables, Graph~, Diagrams 

Covers technical aspects, specifications, capital 
costs, qua.lit.( control and raw material requirenients 
for the manufacture of sulP.huric acid and Portland 
cement from mineral and by-product calcium Pulphate. 
Contains chemical formulae and temperature charts, 
flow charts, diagrams, bibliography. 

E 

./. 
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Ir.dustriali~ation of Develo in Countries: Problems 
and Prospects. Fertilizer Industry Monograph Ho. 6) 
International Symposium '.ln Industrial Development. 
Athens, Greece, 1967 . 
New York, 1969. 76 p. Tables 

Covers (1) World trends and production targets for the 
developing countrie3 (2) Role of government taxation, 
foreign in,estment, sales promotion and price policies 
(3) Technici.l aspects 3.lld economic aspects of nitrogen, 
potash a'~·~ phosphc:lte fertilizer production (4) Project 
seler~ion, production capacity, regional co-operation, 
etc. (5) UN TA ani bilateral technical assistance 
so:::hemi:s. statistics, List of Documents. 

Language 

EFSR 

Directory of Fertilizer Production Facilities. Part I, E 
Africa. 
New York, 1)10. 271 p. Tables, Graphs, Jla.1, 

Contains data and. statistics ,:m (1) Regior.al consumption 
and productjon GalJClCities, ir_cluding nutrients, from 
1960 to 1J75 (2) Individual country rep~rts, giving 
information also on agriculture, natural resources, 
manufacturing, etc. Maps, Diagrams, Bibliographies. 

ID/76 World 3lllphur supply a.i&i Demand 1960 - 1980 
(72.II.3.16) By M.H.J. Horseman 

E 

lTD.272 

New York, 1973. 165 p. Tables 

Covers (l) w~rld prod~ctior. and world consumption, 
supply and demand of brimstone, pyrite, and of sulphur 
in .Jther forl!ls, with attention to prices trends, 
r~gional ma.rlcets, tr.:-nsport economics (2) Liquid 
::mlphur transportation, with attention to vessel load­
ing. mati::ri.als r.andling and storage facilities' capital 
coats and operating cost. statistics, including 
projections to 1980. 

Direct,.,.,.., of Fertilizi::r Production Facilitif's. Part II, E 
~ 
Vienna, 1373. 109 p. Tables, Graphs 

Directory on the Fertilizer industry in IOOAJi'E countries. 
Con·tains (1) Information on production capacities, 
st;.pply and demand, present and projected consumption 
and pr~.uction trends, raw materials, production of 
nitrcr,en, phosphate, sulphur and potash (2) Specific 
data on Purma, Kcrea DPR, Indonesia, Kampuchea, Laos, 
Malaysia, Philippines, Korea Rep., Vietnam Rep., Thai­
land, Afghanistan, Bangladesh, India, Iran, Pakistan 
and Sri I.e.nka. 
Staiistics, Bibliography. 

./. 
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Directory of Fertilizer P1·oductio11 Facilities. 
Part III, :FI:E Countries 
Vienna, 1973. 72 p. Tables 

(1) Contains ini'orma.tion (A) on present and projec-l;~:l. 
fertilizer demand and proiuction capacity, and on "Xist­
ine facilities and inim:triaJ pnjects (B) on ava.; hbi­
lity and pr~uction of fert~.lizer raw materials and .fui::l~ 
(2) Gives specif'ic data on Alb3.nia, Bulgaria, Cypr1rn, 
Czechoslovakia, r.reece, Hungar;y- 1 Malta, Poland, Romania, 
gpair:, Turkey and Yur,oslavia. Stati:;t::..:;s, Ribliograi:>h,!'. 

Dire~tor.r of Fertilizer Produr:tio:t Facilities. 
Part IV, Latin America 
Vi~nna, 1975. 164 p. Tables, Graphs 

Direr,tory cf Fe~tilizer I~dustry F~cil:ti~s in EX!LA 
Region. - (1) Cilntair:s country data for C~ntral Ao.erica 
•~nd South America (2) GoVf~rs (A) pre~·e.1t am. P"'Ojectec:i 
fertilizer deman..i and production (B) exist.ins facilit.i~s 
(c) industrial projects in imi"lleme:1tation ·:w plarmine 
stage (D) raw materials and fuels (F.) development of the 
respective national e::nnomiei•, agric11lture and ma.r•.:_­
factll!'ing sectors. Statistics, Bi liliographies. 

Dre.ft World-Wide Study of the Fez·tilizcr Indu~try: 
1975 - 2000 
Published by UNIDO ; :1 c:>-operation with Da"Y Pacific 
Pty. Ltd.., Ini.err.ationa.l Fer-ti 1 izez- Development Centre, 
Tennessee Valley Author'!.ty with contributiorr3 from 
R. Cook, M. Eid, R. EMell, c. MiddlebrookfO, J. Roherts(J~l 
Vienr1a, 1976. 267 p. Tables, Graphs, Diagrams. 

C•JVPrs (1) Ferti lizeC' wrJrld co~1s1.lJDptir·n, analy;ing thE. 
situation in dev~l 1ping coun-~ries and developei countri~::;, 
and giving projection:: t0 2001 (2) Fertilizer productior.: 
capj tal costs and prodw~t:i.ori costs ( 3) Ra" Mate!'ials 
(anur.onia fecdutocks, ~hosphate rock, s11lphnr, potauh, 
etc.) (4) !nt1-?rna.tional t-radet location of induRtrie;;, 
marketing cu1d di:.-;tribcti.m (5} Relevarit eov•?rnme·1t 
policies, iMentives '3ubsidieB (6) Manpower needs, 
tr3.ininff. E:Y.tensive Statit'tics. 

Catalyst Mamial. A Usf!I·•s :Juide to CatalYGt.a for tl':e 
Pet.;.·o~hemical a.nd Fert.il i.zer Jr:d.uf.:tr·i cs 
In co-operation with Jcint UNIDO-R;ma.nia. C(mtrc.', Buc!1are:;t 
Vienna, 1976. 2 vol. (v::.s.rious pagings}. Tables, Graphs 

Covers (1) Heterogt-nous catalyst:. for (a) mair. in(iui:,trial 
proceoses: ammonia production; petrr.,,cl·~mi.~al imlm.:try; 
p:-oduction of a.cirls (b) \Ulit operations; a.lkJlation, 
cracking, desulphuri zati 011, hytl.roeena'tic>n, oxickt ion, 
polymer.izatio1, petri>!, refc1r1J1in~, et.r:. (2) Homog.~:-.••l.l.S 
catalysis (3) Catalyst carriers {4) Cat~lyst supply, 
giving indexes of manufacturers. Annexon, sta.tisti <18. 

Additi vna L referen(:ea: chemicala, ·~hcminal reF.\ctorf:, 
hydr·ocarbnns. 

!/ PubFahed i.n final form a.E: UNIDO/rcrs. 81 +Arid. l (;>:;e hdow). 

F. 

E 

E 
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Iangpage 

The Successful Construction and Operation of 
Fertilizer Plants 
By B. Raistrick 
Vienr.a, 1977. 26 p. 

Publication on establishment cf new industry, with 
special reference to contracts applicable to ferti­
lizer industr-.F - Covers (1) Current practice in 
contracting; model cohtracti sequence of steps; 
invitation to bid, s~ecif'ications, tenders, consultant 
contracts (2) Protection of' interests of buyer and 
supplier, guarantees, penalties, arbitration, d:spute 
settlement, insurance, export credit insurance 
(3) Insurance coverage for consequential losses, loss 
minimization. Annexes sample bonds (tender, bid, 
performance) • 

Second World-Wide Study on the Fertilizer Industry: 
lq75 - 2000 
Vienna, 1978. 138 p. (Add.l 64 p.) Tables, Diagrams 

Global ~tudy on the fertilizer industry - Covers: 
Food, agriculture, fertilizers; fertilizer industry: 
World production, world consumption, international 
trade and distribution, technology transfer; the 
medium term outlook to 1987, forecasting; long term 
outlook; establishment of new industry in developing 
countries: Techni;:;..~l aspects, choice of technology, 
research and development, training, economic aspects; 
social aspects, industrial policy, pollution control. 
Reference: Nitrogen, potash, phosphate. Statistics. 

E 

E 

Identification of Facilities Needed to Expand Ferti- E 
lizer Production and Supplies in 23 Least Developed 
Countries 
By F.J.E. Dierendonck, K.R. Krishnaswami, M.C. Verghese 
Vienna, 1978. 138 p. Tables 

Summarizes a survey of facilities needed to expand 
fertilizer industry and supply in 23 least developed 
countries - Covers fertilizer domestic market, market­
ing, transport, distribution, raw materials, energy 
souices, bulk blending, investment requirements, etc., 
with reference to Afghanistan, Bangladesh, Nepal, 
Yemen PDP, Yemen, Benin, Burundi, Central African Rep., 
Chad, Ethiopia, Gambia, Guinea, Malawi, Mali, Niger, 
Rwanda, Somalia, Sudan, Tanzania and Upper Volta. 
Recommendations, Statistics. 

Process Technologies for Phosphate Fertilizers 
Development and Transfer of Technology Series, No. 8 
By K.R. Krishnaswami 

EFS 

Vienna, 1978. 50 p. Iiiagrams 

./. 

• 

• 
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!.a.nguage 

Publication on choice of technology for phosphate 
fertilizer production - Covers (1) Process technolo­
gies relating to sulphuric acid, phosphoric acid, 
superphosphoric acid, single and triple superphospha•e 
(SSP, TSP) Jlbnoammonium phosphate (MAP), diammonium 
phosphate (D/.:P), ammonium sulphate phosphate, ammonium 
nitrate (with potash), urea ammonium phosphate (UAP), 
nitrophosphates (2) Technical aspects, ~rocess assess­
ment, licensing, costs of factory erection. Reference: 
INTIB, ammonia. Flow charts, Bibliography, List of 
firms. 

Process Technologies for Nitrogen Fertilizers 
Development and Transfer of Tachnology Series, No. 9 
By V.S. Pillai 

E F S 

Vienna, 1978. 67 p. Tables, Diagrams 

Publication on choice of technology for nit~ogen 
production - Covers (1) Various process technologies, 
with special attentio~ to ammonia synthesis gas, 
ammonia, urea, ammonium sulphate, ammonium chloride, 
nitric acid, ammonium nitrate, ammonium sulphate 
nitrate, calcium ammonium nitrate, sodium nitrate, 
potassium nitrate, nitrogen solutions (2) Technical 
aspects of operations, advantages and disadvantages 
of process, process owners, licensing. Reference: INTIB. 
Flow charts, B~bliography, List of firms. 

Fertilizer Manual. Development and Transfer of 
Technology Series No. 13 
By T.P. Hignett, H.R. Tejeda, F.P. Achorn, R.C. Smitt: 
G. Hoffmeister, C.J. Pratt 
Vienna, 1980. 353 p. Tables 

Handbook on fertilizer industry - Covers (1) Major 
fertilizer processes, choice of technology, giving 
sample evaluations of economic aspects (2) History, 
global level outlook, role of fertilizers in agricult­
ure; raw materials glossary (3) Production and trans­
port of ammonia and nitrogen fertilizers (4) Phosphate 
rock, sulphuric acic, phosphoric acid, phosphate ferti­
lizers, controlled-release; physical and chemical 
analysis (5) Planning; pollution control, economics, 
problems. Additional references: Nutrients, nitric 

E 

acid, ammonium nitrates, urea, capital costs, financing, 
technology transfer. Statistics, Diagrams, Bibliographies. 

0rganic Wastes for ~uel and Fertilizer in Developing E 
Countries 
By L.F. Diaz, C.G. Golueke 
Vienna, 1981. 276 p. Tables, Graphs, Flow Charts, 
Diagrams, Illustrations 

, 
./. 
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language 

Expert report on solid organic wca.ste utilization for 
fuel an". fertilizer in developing cowitries - r.overs 
(~) Nature of solid wasteJ importance of a sound waste 
disposal programme; resource recycling aspects (2) Deter­
mining quantity and composition of waste output (3) Use 
of organic matter as a fertilizer (4) Composting 
(5) Hydrolysis and single cell protein ethanol production 
(6) Waste as a.~ energy source: survey of methcds (7) Bio­
gasifiuation (8) Thermal recovery of energy. statistics, 
Bibliographi9s. Additional references: urban areas, 
biomass, public health service, environment, choice of 
technology, pyrolysis, marketing. 

IS. 231 Users' Guides to the International Patent Classification E F 
(IPC). I ··- Fertilizers 
Prepared in co-operation with WIPO 
~ienna, 1981. 24 p. Tables, Diagrams 

Publication fcciEt:t.ting a~cess to patents information 
required for choice of technology in the fertilizer 
industry - (1) Cove~s (a} patent documents as a source 
of technological information (b) the international patent 
classification (IPC}: layout and use of symbols; sub­
groups ( c) ret1·ieval of patent documentation using the 
IPC ( 2) Appends material including: cor1tents of !PC 
section on chemistry and metallurgy; relevant UNIDO 
thesaurus terminology and IPC equivalents; samples of 
INPADOC termin0logy and !PC equivalents; samples of 
INP.ADOC patent classification service (PCS), etc. 
Additi::.:ial references: industrial information, INTIB, 
WIPO. 

PC. 25 + UNIDO Model Form of Turnkey Lump Sum Contract for the E 
Corr. 1 '!/ Construction of Fertilizer Plant 

Vienna, 1981. 229 p. Tables, Diagrams. 

UNIDO model form of a turnkey lumpsum contract concerning 
factory establishment for fertilizer industry - (1) Pre­
sents a contract (specific to an alDIDonia-urea complex) 
containing 40 articles (2) Provides technical annexures. 
Additional reference: technology transfer. 

PC. 26 + UNIDO Model Form of Cost Reimbursable Contract for the E 
Corr. 1 *'!/ Construction of Fertilizer Plant 

Vienna, 19Bl. 209 p. 

UNIDO model form of a cost reimbursable contract concern­
ing factory establishment for fertilizer industry ·· 
(1) Presents a contract (specific to an ammonia-ur~a 
complex) containing 40 articles (2) PrPvides technical 
anne.xures. Additional references: technology transfer, 
costs. 

'!/ Published in final form as UNIDO/PC. 25/Rev. 1 +Corr. 1 (see below). 

*'!/ Published in final form as UN!DO/PC. 26/Rev.l +Corr. 1 (see below) • 

. /. 
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J,anguage 

PC. 40 ~ 

**' PC. 41- ,:.t 

PC. 25/Rev. 1 
+ Corr. 1 

PC. 26/Rev.l 
+ Corr. 1 

GuidelinP.s on the utn:DO Model Form of Turnkey 
Lump Sum Contract for the Construction of a 
Fertilizer Plant 
Vienna, 1982. 71 p. 

Guidelines on the UNIDO model form of a turnkey 
lump sum contract concerning factory establishment 
for fertilizer industry in developing countries -
Gives information to purchasE!l> including (1) General 
guidelines; main features and obligations of the 
parties under the contrac+. (2) Guidelines to specific 
articles, explaining both the essential aspects of 
each article and the reasoning behind key clauses 
in the most important articles. Additional reference: 
technology transfer. 

E 

Guidelines on the UNIDO Model Form of Cost Reimbursa- E 
ble Contract for the Construction of a Fertilizer 
Plant 
Vienna, 1982. 69 p. 

Guidelines on the UNIDO model form of a costs 
reimbursable contract concerning factory establish­
ment for fertilizer industry in developing countries -
Gives information to purchasers including (1) General 
guidelines; main features and obligations of the 
parties under the contract (2) Guidelines to specific 
articles, explaining both the essential aspects of 
each article and the reasoning behind key clauses in 
the most important articles. Additional reference: 
technology transfer. 

UNIDO Model Form of Tuinkqy Lump Sum Contract for the E 
Construction of a Fertilizer Plant, Including Guide­
lines and Technical Annexu.res 
Vienna, 1983. 298 p. Tables, Diagrams. 

UNIDO model form of a turnkey lwnpsum contract concern­
ing factory establishment for fertilizer in~ustry -
(1) Presents a contract (specific to an ammonia-urea 
complex) containing 40 articles (2) Provides guide­
lines and technical annexu.res. Additional reference: 
technology transfer. 

UNIDO Model Form of Cost Reimbursable Contract for E 
the Construction of a Fertilizer Plant, Including 
Guidelines and Technical Annexures 
Vienna, 19B3. 276 p. 

UNIDO model form of a cost reimbursable contract con­
cerning factory establishment for fertilizer industry -
(1) Presents a contract (specific to an ammonia-urea 
complex) containing 40 articles (2) Provides guide­
lines and technical annexures. Additional references: 
technology transfer, costs. 

!/ Published in final form in UNIDO/PC.25/Rev.l (see below) 
*!/ Published in final form in UNIDO/PC.26/Rev.l (see below) ./. 



PC. 73 
+ Corr. 1 
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+ Corr. 1 
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Language 

Second Draft of the UNIDO Model Form of Licensing E 
and Engineering Services !greement for the Construct-
ion of a Fertilizer Plant Including Guidelines and 
Technical Annexures 
By A. Shah Navaz 
Vienna, 1983. 141 p. 

Publication regarding contracts for licensing and 
engineering services for the construction of a ferti­
lizer industry (reference: factory establishment) -
Presents a UNIDO model form of such an agreement, 
containing (1) General and specific guidelines (2) The 
text of the agreement, consisting of eleven articlP.s 
(3) Technical anneXU!'es. Additior1.al reference: 
technology transfer. 

Second Draft of the UNIDO Model F'orm of Semi-Turnkey 
Contract for the Construction of a Fertilizer Plant 
Including GI.lid'~ lines and Technical Annexures 
By A. Shah Nawaz 
Vienna, 1983. 291 p. Tables, Diagrams 

Publication regarding semi-turnkey contracting for 
construction of a fertilizer industry (reference: 
factory establishment) - Presents a ~.raft lilHDO model 
form of contract, consisting of forty articles; 
technical annexures. Additional reference: technology 
transfer. 

E 
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II. Recurrent Publications and Series 

Fertilizer Industry - Sectoral Stuciy 
{In Industrialization and Productivity Bulletin 
Ro. 14, New York 1969. P. 75 - 103) 

Surveys the trends in world production and con­
sumption, demand projections up to 1981, available 
production capacities, etc. for nitrogen, phosphate 
and potash fertilizers, and discusses the options 
open to the developing countries regarding the 
producing versus importing decision, and the choice 
of technology, as posed by capital requirements, 
economics of diverse processing methods, availabi­
lity of raw materials, etc. statistics, Flow Charts. 

Language 

E F S 

Fertilizer Industry Series 

ID/sm.F/l 
(68.II.B.17) 

ID/SER.F/2 
(69.II.B.10) 

ID/sm..F/3 
(69.II.B.26) 

Chemical Fertilizer Projects: Their Creation, 
Evaluation and Est~bl~3hment 
Monograph Ro. 1 
Rew York, 1968. 52 p. Tables. 

Contains detailed information of the technical 
aspects and economic aspects involved in p~oject 
selection, planning, project implementation and 
project evaluation with reference to the production 
of fertilizers based on chemicals in developing 
countries. Statistics, Bibliography. 

E F S 

Guide to Building an Ammonia Fertilizer Complex E F S 
Monograph No. 2 
New York, 1969. 24 p. 

Guidelines for the establishment of an ammonia 
fertilizer complex - Deals with (1) Project 
evaluation in terms of market information, site 
assessment, production capacity, investment and 
production costs, choice of technology based on 
available raw materials, etc. (2) Project implement­
ation based on overall project specifications, 
including equipment, skilled. workers, training and 
laboratory facilities, maintenance and repair, etc. 
Bibliography, Project design data form and raw 
material specifications. 

The Reduction of Sulphur Needs in Fertili~ E F S 
Manufacture 
Monograph llo. 3 
New York, 1969. 61 p. Tables, Graphs, Diagrams. 

./. 
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(1) Deals with the technical aspects involved in 
reducing the consumption of sulphur in fertilizer 
processing, giving examples; patterns of world sulphur 
prices and supply and demand (2) Lists recomaendations 
on use of processes and products to offset world 
sulphur shortage. Statistics, Flow Charts, Bibliography. 

ID/SER.F/4 The Ammonium Chloride and Soda Ash Dual llanuf'ac·turing 
(69.II.B.20) Process in Japan 

EFS 

ID/SER.F/5 
(69.II.B.23) 

ID/SFR.F/6 
(71.II.B.9) 

ID/SER.F/7 
(74.II.B.5) 

Monograph No. 4 
New York, 1969. 31 p. Tables, Diagrams, Graphs. 

Covers technical aspects, including raw materials, 
fuel and equipment requirements for varioas processes, 
stressing the advantageous effects of the fertilizers 
on soil and crop yield. Statistics, Flow Charts, 
Bibliography. 

New Process for the Production of Phosphatic Fertilizers E F S 
Using H.ydrochloric Acid 
Monograph No. 5 
New York, 1969. 30 p. Tables, Diagrams, Graphs. 

Covers (1) Technical aspects including raw materials, 
choice of product, etc. (2) Economic aspects including 
capital investment and production costs. Statistics, 
Flow Charts, Bibliography. 

Fertilizer Demand and Supply Projections to 1980 for 
South America, Jlerico and Central America 
Monograph :Jo. 6 
New York, 1971. 80 p. Tables. 

Discusses the agriculture sectors of selected colUltries, 
based on general information, identified raw materials, 
farming patterns, land and economic policies, fertilizer 
consumption, with attention to imports, crop yields, 
etc. Bibliography, Statistics. 

E F S 

Reducing Fertilizer Costs E F S 
Monograph No. 1 
New York, 1974• 50 p. Graphs, Diagrams, Illustrations 

Covers (1) Estimating nutrient demand, projection of 
consumption, determining types of fertilizers needed 
(2) Evaluating a country's resources, including existing 
production facilities, usable raw materialR (nitrogen, 
phosphate, sulphuric acid, potash}, port and transport 
facilities, etc. (3) Selecting a distribution system 
(4) Importing fertilizer (5) Keeping costs down, includ­
ing economic aspectc of blending and granulation. 
Statistics, Bibliography. 

./. 

• 
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(76.II.B.2) 
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(77 .II .B.2) 
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Language 

A Fertilizer Bulk Blending and Baggint~ Plant 
Monograph llo. 8 
New York, 1976. 31 p. Tables, Diagrairs. 

(1) Describes a relatively uncomplicated factory 
which may be constructed in developi·lg ~ountries 
(2) Covers blending of fertilizer materials (3) Gives 
detailed description of plant and ~pt?rations (4) Gives 
(A) Speuifications for required e~uipment (B) Estimate 
of ruain capital costs involved. Factory layout, 
Statistics, Bibliograpl:y. 

Guide to Pollution Control ii: Fertilizer Plants 
Mon-.>granh No. 9 
Vi3nna, 1977. 22 p. Table. 

Cor .:s (1) Gaseous effluents, air pollution (ammonia, 
nitrogen oxides, sulphur dioxide, gaseous fluorides, 
mist, fumes and dust) (?) Water pollution (nitrogen 
fertilizer and intermediates, phosphate fertilize~s, 
boilers and cooling tower effluents) (3) Solid 
industrial wastes, i.a. gypsum (4) Potash (5) Trends 
and :egi.slation in developed countries and developing 
countries; role of UBIDO (6) A "grass-roots" factory, 
specifications, environment surveys (7) Economic 
aspects. Bibliography. 

FFS 

E F S 

UNIDO 3uides to Information Sources 

LIB/SER.D/21 Information Sources on the Fertilizer Industr.y, .No. 21 E (F/S/R 
(ID/164 Vienna, 1976. 96 p. introd.u:-tion) 
and Corr.l) 

LIB/sm.D/33 
(ID/228) 

Directory giving sources of indust~ial information 
regarding the fertilizer industry. 

Information Sources on Bioconversion of Agricultural 
Wastes, lfo. 33 
Vienna. 1979. 84 p. 

Directory to sources of industrial information on 
the bioconversion of agricultural wastes (reference: 
biogas, energy source, composting, fertilizer). 
Bibliography. 

E (F/S/R 
introducti •:m) 

./. 
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III. Doc111Dents /Reper ts on Expert Working Groups, 
Workshops, Seminars and other Meetings 

Expert r.roup Jlleeting on Utilization of Excess Capacity 
for F.xport 
Rio de Janeiro, Brazil, 3 - 12 .lla.rch 1969 

The Special Nature of the Fertilizer Industry in 
Developing Countrie~ 
Vienna, 196~. 9 p. 
Publication on the prevention of excess capacity in the 
fertilizer industry in developing countries, especially 
in Africa. Discmises preinvestment surveys, market 
iev~lopment, lor..ation of industry, size of enterprjse, 
and regional co-ope1·ation. 

Investment Promotion Conference for Tunisian Industry 
Tunis, Tunisia, 28 - 30 Jla.y 1969 

Tentative Data on P~oject to Produce 300,000 Metric 
T0!iS7Year of Sulphuric Acid on the Basis of Imported 
pyrite 
Vienna, 1969. 3 p. 

Publication on the production of sulphuric acid from 
pyrite in Tunisia. - Gives tentative project data only. 

Expert Working Group Meeting on the Manufacture of 
Chemicals by Fermentation 
Vienna, Austria, 1 - 5 December 1969 

language 

E 

EF 

Met!]._Jlec_overx frcm Low-Grade Ores, Sulphur Recovery E 
from G;rpsum. The Role of Thiobacillus Perroox.!2!!:!! 
in Mining of Copper and Uranium, and the Role of Bacteria 
in sulphur Production 
Vienna, 1969. 25 p. Diagrams, Graphs. 

(1) Discusses the role of microorganisms in copper re­
covery by leaching process (2) Proposes the use of 
bacterial leaching for uranium produc~ion (3) Describes 
experiments for production of sulphur from domestic and 
industrial wastes by addition of g'f1>SUID· Includes 
Statistics and Bibliography. 

./. 



ID/WG.60/3 
+Summary 

ID/WG.80/1 

ID/WG.80/5 

ID/WG.80/6 

ID/WG.80/7 
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La.nguaee 

Seminar on Operation, Maintenance, Design and Manu­
facturing of Chemical Plants and F.quipment in 
Developing Cow1tries, Koenigstein, FRG, 25-26 June 1970 

Problems and Progress of Instrumentation in Chemical 
Industries in Developing Countries 
B,;- S.D •. Bhasin, Vienna, 1970. 10 p. Tables, Gra;ihs. 

Publication on instrumentation industry for the chemical 
industry (petrochemicals, fertilizer, synthetic fibres 
and plastics industries) in India. Deals with the 
manufacture of production control instruments, and out­
lines (1) Tl1e gap b':!tween demand anr:!. production capacity 
(2) Efforts undertaken to compensate import restrict­
ions (3) Shortage of engineers and techniciansi and 
training schemes to remedy it, etc. Statistics. 

UNIDO Meeting on the Development of Fertilizer and 
Pestici~e Industries in Latin America 
.Rio de Janeiro, Brazil, 15 - 19 September 1970 

Aide-Memoire 
Vienna, 1970. 4 p. 

Aide memoire for a meeting on the development of 
pe::;ticides and fertil:!.zer industries in L:i.tin America. 

Import of New Technology on the Development of the 
Fertilizer Industry in Latin America 
Vienna, 19l0. 59 p. Tables, Graphs, Diagrams. 

Deals with technical aspects and economic aspects, such 
as technologyreconomy of scale, planning, production 
costs, equipment, imports of intermediates, etc. in 
the production of nitrogen and phosphate fertiliz.~rs. 
S~atistics, Bibliography. 

E 
E F S 

E S 

E S 

Preliminary Survey of the Fertilizer Situation in E 
Selected Countries in Latin America - Availability 
of Raw Materials, Description of Production Facilities 
anrl Historical and Projected Supply and Demand 
Vienna, 1970. 

Surveys the situation of the fertilizer industry in 
Argentina, Brazil, Central America, Chile, Peru, 
Colombia, Mexico and Venezuela, with respect to raw 
materials, fuel, location of industry, choice of 
product, production capacity, feedstock, consumption, 
and projections. Statistics, Tables. 

Wet Process Phosphoric Acid as a Basic Fertilizer 
Ingredient in International Trade 
Vienna, 1970. 29 p. Tables, Graµhs, Dia'°'ams. 

Describes processing of phosphate rock in sulphuric 
acid plants and gives capital costE, production COi1ts, 
capital investment involved, storage, transport and 
unloading facilities, etc. Statistic~, Flow ChartA. , 

E S 

./. 
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ID/WG.99/4/ 
Rev.I + 
IDfwG.99/4 
Summary 

ID/WG.99/5 
+Summary 

ID/WG,·99/6/ 
Rev. 1 

ID/WG.99/7 
+ Sumr:lary 

ID/wa.99/B/ 
Rev. 1 
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language 

Report and Proceedings E 
VierJJa., 1971~ 212 p. S!~~istics, Graphs, Dia.grams. 

Contains·(!) Summary of proceedings and recommendations 
(2) Agenda and List of Participants (3) Technical papers 
presented t0 the meeting and summaries of country reports. 
Flo" Cha.rt.;;. 

SP.cond Interregional Fertilizer S;ymp~sium 
Kiev, USSR, 21 September - ~- Qct . .,ber 1971 
New Delhi, Iniia, 2 - 13 October 1971 

Review of World Production, Consumption an,1 Inter"lCltiona.l 
Trade in Fertilizers with Projections to 1975 and 1980 
Vienna, 1971. 71 p. Tables, Graphs. 

Discusses growth rates in developing countries and 
developed countrie~. Statistics. 

Estimation of Fertilizer Requirements in Developing 
Countries in 1975 and 19BO in Relation to Desirable 
Nutritional and Agricultural Development Goals 
By J.P. Hrabovsky 
Vienna, 1971. 16 p. Tables, Graph. 

DisCllsses the methodology of analyzing agricultural 
development needs in 64 developing countries studied 
under the indicative Ko~ld plan of FAO. Statistics. 

Financial Implications of Meeting the Future Fertilizer 
Needs of Developing Countries up to 1980 
By E.H. Becker-Bo:1st 
Vierma, 1972. ~12 p. Dia.grams, Tables, Graphs. 

(1) Presents world ~· duction and world consumption 
figures showing an upward trend, with country and regional 
breakdowns (2) Discusses problems of investment costs; 
and nonsiders the nitr.,genous, potash and phosphate 
sectors (3) Forecasts future import and foreign exchange 
requirements. Statistir.s. 

Recent Advances in Ammonia Production Technology 
By J.A. Finneran, L.J. Buividas, N. Walen 
Vienna, 1971. 12 p. 

Discusses advances in feedstock desulphurization, steam 
hydrocarbon reforming, carbon dioxide removal and 
amm~inia syntht~sis. 

Ammonia Production Based on Various Raw Materials 
By K.S. Viswa.na.than, S.K. Mukherjee 
Vienna, 1971. 24 p. Dia.grams, Tables. 

Covers technical aspects and types of feedst~cks (heavy 
stocks, natural gas, naphta, coal, etc.~ comparison of 
feedstock requirements, utilities, inve$tment and pro­
duction of ni ~roge11 (crude petroleum, coal, heavy stocks, 
etc.); foreign exchange requirements. Flow Charts, 
Statistics. 

E 

EFSR 

E 
EFSR 

E 

E 
EFSR 

E 

./. 
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+ Summary 
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ID /wa. 99 in 
Summary 

ID/WG.99/12 
+ SIJ.DIDlary 

rn/wa.99/13 
+ Summary 
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Technir.al and F..c~nomic Survey of Nitrogenous 
Fertilizer Production 

E 
E F SR 

By N.A. Afanas'ev 
Vienna, 1971. 19 p. Tables 

Publication presenting a technical and economic 
survey of the nitrogenous fertilizer industry in the 
USSR. Covers trends and projections in production and 
supply and demand of fertilizers in relation to an 
increase in crop yields; production costs per unit of 
nitrogen and production capacity for different types 
of fertilizers; Statistics of comparative cost~ of 
nitrogen. 

Lart;e-Capacity Plants for the Productio& of Granula­
ted Ammonium Nitrate 

E 
EFSR 

By A.T. Zotov 
Vienna, 1971. 20 p. Tables, Diagrams. 

Discusses (with the example of t~e USSR) ~~~hnical 
aspects of equipment design and layout; specific 
:eatures of the process and pla..~t operation; quality 
of the finished products; consumptioL figures; 
e~onomic aspects. Bibliography, Statistics, Flvw Charts. 

Technip Mavrovic Heat Recycle Urea Process 
By I. Mavrovic, M. Bergonzo 

E 

Vienna, 1971. 19 p. Graphs, Diagram E F SR 

Gives a process description and outlines basic 
improvements achieved in nompa.rison to the convent­
ional urea synthesis process: (1) Renuntion in 
capital ~osts (2) Reduction in power consumption by 
heat recovery (3) Simplification of process and 
equipment design increasing the reliability of the 
plant. Flow r.hart, 3tatistics. 

The Mitsui Toatsu Urea Process 
By M. Yakabe, T. Sato 

E 
EFSR 

Vierma, 1971. 26 p. Tables, Diagrams. 

Discusses (1) Performance of plants with large pro­
duction capacities (2) Special features and descript­
ion of two total recycle proces~es (3) Consumption 
figurf's arid easy operability (4) Advanced techn ;logy 
in large-scale plants with reference to pollution 
control and computerized production control. Statistics, 
Flow ChartR. 

The Chemico Thermo Urea Proceas: A Future Forerunr.er E 
By L.H. Cook E F 3 R 
Vienna, 1971. 36 n. Diagram. 

Gives a proness description and outlinea important 
characteristics with regard to power consumption and 
costs, production capacity, prncesE commercialization, 
etc. Bibliography, Flow Chart. 

./. 
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+ Summary 

IDjwc;.99/15 
+ Summary 

IDjwG.99/16 
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+ Summary 
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+ Summary 
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Language 

Tl-e Monkdison Urea Process for Large Capacit;/ Plants E 
11..V 3. Nardin E F S R 
Vienna, 1971. 19 p. Tables, Diagram, Illustrations 

Discusses (1) This tot?.l recycle pcoc-ess emphasi7.ing 
low powP.r consumption (steam powtr) due to heat 
recovery (2) Alternates to the cycle (3) Industrial 
achievements (e.g. lower production costs ani equi~-
IDFnt costs). Statistics. Flow Chart. 

Largc-Capa.ci t;r ArrJ.1oni3. Synthesis Reactors and Plants: E 
Construction of Models and Optimizat:on 
By M.B. Aizenbud 

E F SR 

Vielllld., 1971. 28 p. Graphs, Diagram 

Publication on optimj zati0n of lar~ production capa­
city ammonia syni;hesi:: reactors and plants in th>:! 
fer~ilizer indu~try with the help of n:atl:ema.tical 
model~ and electronic dita processing. - Discu~ses 

mo.iels aimed at optimum optration and reliability to­
gether witl~ a reduction of capital costs and production 
costs. Bibliography, Flow Chart, Stati~tics. 

E Present State of the Technolopy for the lr~du.strial 
Production of Phosphoric Acid E F SR 
B;r Jl .D. T-d.lanov 

-Vienna, 1971, 41 p. Graphs, Diagrams. 

Discusses (based on USSR experience) advantages and 
disadvantagei; of the wet process, furnace process, 
dihydrate pr,1ces!' and hemihydrate pro-::ess, r~fe:rring 
to characteristics of raw materials, economiG :i.spects, 
and ways of reducing production r;o~·ts. Statistics, 
Fl)w Charts, Biolio~aphy. 

Extraction and Rt.::fining of Pota::;h er.es in the USSR 
By R.S. Permyakov 
Vie~na, 1971. 12 p. 

Publjcation on mining and potash ore processing fer 
the fertilj?.er industry in the USSR. - Outlines 
(1) Production of potassium fertilizers on the ba;;is 
of large raw material reserves (2) Application of 
advanced technolo~y in potassium extraction (indud­
in~ an improv~d method of beneficiati~n} and refining 
(flota.t~.on hot r-.oluti()n crystallization). Bibliography. 

A!!!!n.2.nium Sulphate in the Production nf NitrophosphGLe 
By F.E. Steer.~ink~l 
Vienna, 1971. 18 p. Tables, Graphs, Diagram. 

Publication on ammonium sulphate as an intermediate 
in the production of rii troph"sphatc for the fertiliv'r 
industry. - De~crihe3 the Stamicarbon process for the 
production of compoW1cli:J with high water soluble phos­
pl:.1rus pet"ltox.ide content an1 discusses t.he economi ~ 
aspects. Bibliography, Flow Chart, Statistics • 

E 
E F SR 

E 
E F SR 

./. 
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+ Summary 
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Rev. 1 

In/wa.99/21 
Summary 

ID/WG.99/22 
+ Summary 

ID/WG.99/23 
+ Summary 
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La.;1gua,)R 

Norsk B,ydro Ritrophosphate Process 
By S.G. Terjesen, ~.F. Steen 
Vienna, 1971. 16 I'• ::>iagram. 

Describes the process and discusses licensing it on 
the world market; raw material flexibility; qualit~­

and grade flexibility of the products; economic 
aspects. Bibliog--3.phy, Flow Chart. 

TYppi Oy's Sol•rent ~traction Prc.cem; for Produ~ing 
Compound FertiliZt:?rs 
By If. Lounamaa, L. lfiinimaki 
Vienna, 1971. 12 p. Diagrams. 

Describes (1) Basic features of solvent extr~~tion 
in general (2) Iaportant cha.ractaristics of the Typpi 
Oy process referring to product quality, raw materials, 
capital costs, etc. Statistics. 

E 
E F SR 

E 
E F SR 

Anlnonia Production-on the Basis of Coal and Lignite - E 
TP.chnical and Economic Aspectfi 
By E. Gceke E F S ri 
Vienna, 1971. 29 p. Tables, Diagramf, Illust:rations 

Covers various coal gasification pr)cesses; a ~etailed 
description of an industrial enterprise using brown 
coal as feedstock; a comparison of production costs 
basecl on various feedstocks (lignite, coal, fuel oil, 
and naphta); foreign exchange requirements. 
Bibliography, Flow Charts. 

lfitrophosphate Process Using Direct Cooled Continuous 
Crystallization - Chemoprojekt-BAllA.G Process 
By J. ICotisek, L. Hell111P.r, H.P. Bethke 
Vienna, 1971. Jd p. Diagrams, Tabl~s, Graph3. 

Discusses history, production, use, and distribution 
pattern~ of liquid mixed fertilizers in the USA and 
Europe; production, quality, and prices of phosphoric 
acids and base solutions with references to sequestra­
tion, hydroly:;is, purification, 3olubility, etc.; 
agronomic considerations. Bibliography, Statistics. 

Comparati•1e Production Cost of Fertilizers Jlade by 
Nitrophosphate Processes and by Conventional Sulphur­
Based Processes 
Vienna, 1972. 13 p. Tables, Diagram, Graph. 

(1) Compa'"es the calcium nitrate crystalli7.ation, 
ammonta sulphate an~ phosphoric acid extraction 
processes (2) Lists raw material and energy input~ 
and major equipment required. Flow Chart, StatiEtics. 

E 
E F SR 

E 
EFSR 

./. 
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+ Summary 

- 20 -

Language 

E New and Improved Fertilizer Materials Baso:;,i on Urea 
By T.P. Hignett E F SR 
Vienna, 1971. 30 p. Table, Graphs, Diagram. 

Discusses (1) Improvement and physical properties 
of urea (2) Coating processes and conditioning of 
urea (3) Use of urea in compound fertilizers with 
special references to combinations with ammonium 
sulphate and ammonium phosphates. Bibliography, 
Statistics. 

I..iquid Fertilizer Production and Distribution 
By T.P. Hignett 

E 
EFSR 

Vienna, 1971. 35 p. Tables, Diagrams. 

Dascribes the direct cooled continuous crystallization 
pr0cess (CHP-&!HZ ?rocess) and the BAMA.G Chemopro­
jekt nitrorh~sphate process with reference to tech­
nicc.l aspects, investment, production costs, raw 
materials, product quality, power consumption, 
production capacity, etc. Statistics, Fl~w Char.ts. 

E Development of New Catalysts for the Fixation of 
Nitrogen in the USSR E F SR 
By A.M. Alexeyev 
Vienna, 1971. 24 p. Tables, Graphs. 

(1) Discusses research results (2) Gives technical 
data of highly reactive and selective catalysts 
used for the production of ammonia, nitric acid, 
methyl alcohol, etc. Statistics. 

Role of the F.conomic Commission for Asia and the 
Far East in Assistine the Countries in the Development 
of Fertilizer Industry 
Vienna, 1971. 7 P• 
Publication on the role of EX:AFE in ~evelopment aid for 
~he fertilizer industry of developing countries -
(1) Covers promotion of regional co-operation and joint 
ventures, organization of meetings, etc. (2) Refers 
to the activitieg of the Asian Development Council. 

E 

Pcllution Control in Acid Plants 
By ,T .M. Connor, G.J. Dell, D.J. Newman 
Vienna, 1971. 41 p. Diagrams. 

E 
EFSR 

Publication on pollution control in plants producing 
sulphuric acid, phosphoric acid, and nitric acid for 
tne fertilizer industry. - Describes the e~tent of 
the pollution problem and present and potential means 
of emission control. Flow Charts. 

./. 
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!.anguaf;e 

E Estatlishing ~-- D_o!!~§.\i..£__ ...:Fet:H.!izer Industry 
Based on Imported Phosphoric Aci~ r: F SR 

By T. Gans, D. Braude, z. Itzkovitch, R. Brosh, 
P. Shapiro 
Vi~nna, 1971. 48 p. Tables, Graph~. 

Discusses (1) .8'.l.sic concepts (relation betwP.en 
ec~nQ~Y of ~cc:.le, market, and infrastructur~; 
fixed and variable costs c~mponents; variety of 
processing alt-::rnatives; imp·Jrts of intermediates) 
(2) World cons11mptio!1 and world ~roduc~ion par.ter!'ls 
(3) Strategy of investment planning bas1•d on 
dynamics of market erowth. Stati~tics. 

E Use of Computers in F~rtil i zer Flar:it Des~.gn and 
in Operation of Fertilizer Plants E F SR 

By J. Saietz 
Vienna, 1971. 29 p. 

Publication on the use of electronic data pro­
c~ssing in the fertilizer industry (for plant 
design, choice of technology, and process control). 
- Ct'vers development and use of C·Jmputer- prr,­
grammes; evaluation of catalyst performance; 
computer control of fertilizer plants and feasibili­
ty thereof; simulation and optimization of operation 
of chemical industries; future trends. Bibliography. 

E Pruduction and Application of Fertilizers with 
~.lel!l~t:?_ _i_n the Ukrainian SSR E F S R 
By P.A. Vlasyuk 
Vienna, 1971. 31 p. 

Discusses research on enrichment of superphospha.te 
fertilizers with trace elements (manganese, zinc, 
molybdenum, lithium, boron, etc.) under differP.nt 
soil and climatic conditions. Bibliography. 

Electrical Energy as Raw Material E 
By M.T. Zaky 
Vienna, 1971. 10 p. 

Outlines the role of electricity as an energ:/ source 
in electrochemical and electrotherma.l industries 
with re~erence to costs involved and the production 
of electrolytic hydrogen (for ammonia) and of 
elemental phosphorus. 

E Phosphate Rock: Trends in SUpplY and Demand in 
Relation to World Fertilizer Requirements E F SR 
By K.L.C. Windridge 
Vienna, 1971. 33 p. Tables, Graphs. 

Govero present world consumption and world supply 
and f.•~ure world ::lemand; technical aspects and 
economic aspents of phosphoric acid production 
and trade; freight rates (transport economi~s) and 
delivered costs of phosphate rock. Bibliography, 
Statistics. 
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Sulphur: Supply, Demand and Price Forecasts up t~ 1980 E 
By J. !.astoHiccki 
Vier;na, 1971. 48 p. Tables E F S R 

Covers world resources, to:orld consumption, world 
proJuc!ion. trade, price t~ends of raw materials; 
economic asp~cts of sulphuric acid production, etc. 
Statistics. 

Trends in Potash Supply E 
By A. Von Peter 
Vienna, 1971, 12 p. Tables E F S R 

Publication on trEnds in the supply ~~d demand of 
potash. - Discusses projections of world production 
and worl1 consumption; st~ck requi~ements and 
deposits. Statistics. 

Seientific PredictiQn of Likely Areas 
Ore Prospecting and Surveying 

for Agrochemical E 
EFSR 

By A.S. Sokolov 
_ Vienna, 1971. 24 p. 

Describes sl.lrveying operations in the USSR for 
apatites, phosphate rocks, potassium salts, and 
sulphur, with attention to the problems of develPping 
countries. 

Production of Compound Fertilizers from Intermediates 
in Local Plants 
By R.D. Young 
Vienna, 1971. 49 p. TaQles, Graphs, Diagrams, Illus. 

Discusses (with the example of the USA and other 
countries) role of large industrial enterprises; trade 
and transport of important intermediates and their 
use in granulation plants (with reference to equipment, 
technical aspects, pollution control, etc.); bulk 
blending; production of liquid mixed fertilizers; 
eco1:~mic aspects. Bibliography, Statistics, F.Low Charts. 

Role of UJTIDO in the nevelopment of the Fertilizer 
Industry Vienna, 1971. 8 p. 

Describes UNIDO technical assistance activities and 
con·i;ains a list of operational industrial projects, 
a bibliography, and a list of meetings. 

Monoammoniwn Pho5phate as an Intermediate for Compound 
Fertilizer Production 
By I. Podilchuk, W.F. Sheldrick 
Vier.na, 1971. 34 p. Tables, Diagrams. 

Discusses the Minifos Process and Plant; power supply, 
capital investment, and production costs; properties 
and ad.vantages of Minifos. Statistics, Flow Chart, 
Bi blio~aphy. 

E 
EFSR 

E 

EFSR 
Corr. l/E 

E 
EFSR 
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language 

Financing New Fertilizer Plants - Ex;?erience of the E 
World Bari.k Group 
Vienna., 1971. 22 p. E 

Discusses ma.7.n problems enco'.11".tered (by the World 
Bank Group) with regard to project selection, fi"lar1cj ng, 
project implementation, marketin~, i.i:::tributi)?J., and 
government policies. 

E Expericn~e in Planning the Fertilizer Industry in 

~ 
E F SR 

By V .rt. Ka~turir;.-1.!'i.gan, M. Satyapal 
Vienna., 1971. 24 p. Tables. 

Discusses pattern of fertilizer production; ra.w 
materials for production of nitro~n, phosphate, a;,d. 
potassium fertilizers; production 3ta.tistics of 
nitrogen capacity based on different feedstocks. 

Production of Fertilizers in the US~ E 

By V.M. Borisov E F SR 

Vienna., 19.71. 32 p. Tables, Gravhs, Diagrams. 

Covers ( 1) Development of production of ni t:.:-c·een, 
phosphate, and potash fertilizers a.nd phosphoric acid 
( 2) Esta.bli::;hment of large industrial enterprises 
applying advanced technoloh-ies (3) Complete uHli3ation 
of ra.w materials. Statistics, Flow Charts, Bibli0grapt.y. 

E Forecasting Production Costs for Fertilizer Processes 
By J.R. Pott~r E F SR 
Vienna., 1971. 35 p. Diagrams, 'l'ables. 

Co,rers prospective a:.1d retrospective costs with 
special reference to developing countries; capital 
costs, treatment of cost of capital in production 
costs; overheads; review of est~lll2ting techniques. 
Statistics. 

The Preparation of the Technical Staff and Personnel 
for the Fertilizer Industry 
By M.T. laky 
Vierma, 1971. 8 p. 

Publication on training of te-::hnical personnel for the 
fertilizer industry in developing countriea. - out­
line~ training pro:>grammes d1Jveloped in ~pt. 

E 

Trainjni!: of Fertilizer Plant Personnel E 
By P. Wui.thier E F SR 
Vi.eur.a, 1971. 11 p. 

Covers (1) Development of a professional training 
project (2) Training pro6I'ammes for tech~ical 
personr1el of v~rious levels, an·i rP.crui tment aspc:r:ts 
(3) General 1)rga.T1izatim1 aspects (t"eloct:.r.m, pla.nnin~, 
financing) of tt•e tt'a.ining project. , 
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Laugua.~ 

Ferti1.i2f·r Marketing and Credit in Developin . .; Countries 
Vier..na, 1971- 12 p. 

TJNIDO/FAO publication on fe!:'tilher marketing a.ni agri­
·~ultm·al credit~_, for small farmers in developing 
countries. - Covers ( J) 'ieed fo:r investments and 
streugthening of fertilizer marketir.g structures 
(2) S:>ecial problems related t•J agricultural d1!velop­
ment (e.g. evolution of distribution systems) (3) Sup­
port from governments and i nt.er:1ati on:..l technical 
a3sistance agencies. 

Markt.·ting and Distri.bution E:cp3ri mce in India 
By KJ'J'ushpara: 
Vjenna, 1971. 14 p. 

l)is~uss·~s (1) Distributi.oP network ar:d marketing 
organization of FAGT ( ~Pl"til~ zers and Chemicals 
Travancore Ltd.) :l:nii thf'ir sales promotior· progra.11111•e 
(2) Mar~et tievelopllient based. on regular market research 
(3) Marketing costs a:li retail prices. 

Orcyni ;;L'!g the Su.pply of Fertiliz1~r:0 to Collective 
Farms and State Farms in the USSR 
By I.F. Polyanskii 
Vier na, 1971. 24 p. 

Cover~ re qi1irements for trar.sport and storage; 
balanc:ing resources available with demands of natior.al 
economy; planning of praduction and clistribution, etc. 
Bibliography. 

E:cperience with Credit for Farmers in India 
By D.C. Datey 
Vi~nna, 1971. 21 p. Tables. 

Covers co-operative credit syste:n fvr short 1.-arm, 
medium term al'lcl long term credits; production oriented 
crop loan system for intensive agricultural programmes; 
credit stabili?ation funds; agricultural credits ~anted 
by state governments and commercial banks; role of 
:?eserve Bank of India in credit f.lllpp~rt and promotions; 
credits for fertilizer distribution, etc. Statistics. 

Comprehensive Marketing: A Pre-requisite for Economic 
Fertilizer Production 
By D.J. Halliday 
Vienna, 1971. 20 p. 

Covers organizational aspects of fertili~er market~ng 
at the farmci·'s level (local level), regional fovel, 
and national level, with rE:ferences t0 : .. nfraRtructure, 
finan·~ing, credits, educa..tional aspect.s, r:lemonstration, 
extension, prices, subsiriies, and tim.:! factor. 

E 
E F SR 

E 
E F SH 

F. 
E F SR 

E 
E F SR 

E 
E F SR 
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Language 

Transportation and Storage of Fertilizers 
Vienna, 1971. 11 p. Tables 
Published jointly with Coromandel Fertilizers Ltd., 
Visakhapatnam, India 

Covers various aspects of the fertilizer distribution 
system, such as transport by railways, road trans­
port, inland watPr transport, coastal sea transport, 
and warehousing. Jtatistics. 

E 
EFSR 

Projected Requiremer:ts f0r Fertilizers, Their Varieties E 
and .Means of Rationalizing Their Use, taking into E F S R 
account Climati "~L Soil and Other Factors 
By A.V. Sokolov 
\Tierma, 1971. 32 p. 

Co•rers (1) Varieties needed, and me..:.ns of rationalizing 
t! 1ir use, ta.king intfl account climatic, soil, and 
other faci;o1·s (2) Problems applil:able to conditions 
in the USSR based on agro-chemical studies and experi­
ments. Bibliography. 

Fertilizer Con~rol Laws and Regulations 
By W.B. Andrews 
Vienn~, 1971. 15 p. 

Covers agronomic requirements; problems in high 
analysis granular fe.rtilizers (including materials, 
changing grades, costs limit pr·ocessing); bulk Hended 
fertilizers; tolerances in chemical analyses; fe1·+.i­
lizer inspection and quality control, recommendat1on3. 

Use of ~ertilizers in Developing CoU().tries 
Vienna, 1971. ?0 p. 

Publication on use of fertilizers in developing 
countries as encountered in FAO development project.·? .. 
Govers (1) Development and result~ of ~1 TA and UN 
Special Fund projects, freedom from hunger ~umpaignt 
and fertilizer programme (2) Future requirements i1 

research, training, extension work, development 0f 
distribution organizations, role of private enten,,ri:::-•:. 

E 
E F SR 

E Y'S R 

and governments in promotion, role of development a~c!, etc. 

Economic Aspects of Fertilizer Use at the Natioru:.:L!.n.1 E 
Farm Level in Developing Countries F F 
By J.W. Couston 
Vienna, 1971. 25 p. Tables, Graphs. 

Discusses (1) Role of fertilizers in economic l~v~1up­
ment (2) Crop yield value index au indica-tor ci tir~i-­
ductivity in agriculture (3) Economic meaimrtfo (net 
return and value cvsts ratio) used by t h'1 FAO ir;:rti·-­
lizer programme (4) Economic optimum of .:'~rtili'..ar u;~e 
(5) Price suppo~·t and subsidies (6) R13co~mencla.t•or.~; 
on strategies to stimulate fertilize: use. Sta.tis";lr~::i. 

' 
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language 

Direct Application of Anh.ydrous Ammonia and Agua 
Ammonia 

E 
EFSR 

By W.B. Andrews 
Vienna, 1971. 21 p. Tables, Graphs, Illustrations 

Discusses (1) Properties of ammonia and the behaviour 
of nitrogen in the soil (2) Crop response (cotton, 
maize, oats, wheat, rice) (3) Ammonia in irrigation 
water (4) F.qu.ipmeni for applying ammonia. Biblio­
graphy, Statistics. 

Problems in Use of Nitrate Nitrogen in Padd.y Rice 
Culture 
By T. Hayase 
Vienna, 1971. 16 p. Map, Tables. 

Publication on the use of nitrate nitrogen fertilizers 
in the cultivation of paddy rice in Japan. - Covers 
(1) Testing of compound fertilizers based on nitro 
phosphate for topdressing on experimental plots with 
varying soil, climate, and other environmental 
conditions (2) Evaluation of the results. Maps, 
Statistics. 

E 
EFSR 

Under-Utilization of Potash in Agriculture in Develop- E 
ing Countries E F S R 
By G. Kemmler 
Vienna, 1971. 30 p. Tables 

Discusses (1) NPK (nitrogen, phosphorus, potassium) 
ratio in fertilizer consumption and increases in 
crop yields as a result of a higher potassium ratio 
(2) Nutrient uptake by cereals (3) Evaluation of soil 
testing data versus beneficial results of K application 
achieved in simple trials (4) Profitability and 
fertilizer extension. Recommendations, Statistics, 
Bibliography. 

Agronomic Results from Nitrophosphate Fertilizers in 
West Pakistan 

E 
E F SR 

By A. Wahhab 
Vienna, 1971. 26 p. Tables. 

(1) Describes climatic and soil conditions and impact 
of fertilizers (particularly combined use of nitrogen 
and phosphorus) on crop yields of wheat and maize 
(2) Discusses production costs and agronomic feasibility 
(3) Includes recommendations on indigenous production 
of nitrophosphate. Statistics, Bibiiography. 

Use of Fertilizers in Irrigated Agriculture in the E 

~ E F SR 
By I .N. Chumachenko 
Vienna, 1971. 47 p. Tables. 

Discusses (1) Long term application of nitro~enous 
and phosphate fertilizers to reach high crop yields 
of cottont wheat, maize, rice, sugar beets, and vege­
tables (2J Co-ordination of irrigation programmes in 
arid zones and fertilizer use. Statistics, Bibliography • 
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Language 

Use of Fertilizers on Kon-irrigated Soil in the USSR 
By D.A. Korenkov 

E 
EFSR 

Vienna, 1971. 32 p. Tables. 

Discusses the effects of nitrogen, phosphate, and 
potassiua fertilization on crop yields under various 
climatic conditions and with a variety of soils. 
Statistics. 

hperience in the Use of Fertilizers for Tea and Sub- E 
tropical Crops in the USSR E F S R 
By O.G. Oniani 
Vienna, 1971. 23 p. Tables. 

Publication on the use of fertilizers for tea, citrus 
fruit, and laurel crops in the USSR. - Discusses the 
improvement in sub-tropical crop yields through the 
application of mineral fertilizers (to counteract 
nitrogen, phosphorus, potassium, and magnesium de­
ficiencies of soils) together with organic fertilizers 
and a wide range of special techniques in agriculture 
(e.g. liming of acid soils). Statistics. 

Simulators for Training Plant Personnel 
By R.E. Buckley 
Vienna, 1971. 17 p. 

Discusses methodology of training operators by 
simulation and evaluates a current model process 
trainer which can be converted for use by all ferti­
lizer component manufacturers. 

E 
E F S R 

Stamicarbon•s Urea Stripping Process E 
By J.D. Loge11a1111 
Vienna, 1971. 33 p. Diagrams. E F S R 

Covers (1) Heat economy (2) Description of the prGcess 
and typical features thereof (3) Carbon dioxide com-
pression by means of steam driving (4) Corrosion and 
corrosion prevention. Flow Charts, Process Statistics. 

Production of Ammonium Polxphosphate and Liquid Ferti- E 
lizer from 52 - 54 per cent Phosphoric Acid E F S R 
By I. Kotlarevsky · 
Vienna, 1971. 24 p. Tables, Diagrams. 

(1) Describes briefly a semi-industrial pilot plant 
in France applying a modified TVA process (2) Discusses 
raw ma~erials, finished products, economic aspects, and 
various problems encountered (3) Outlines a programme 
of development and experiments. Statistics, Flow Chart. 

Organizing and Controlling Maintenance in Fertilizer 
Plants 
By c.a. Barnes, R.s. Ray 
Vienna, 1971. 31 p. 

E 
EFSR 

Discusses changes in maintenance management; mainte­
nance needs and setting up of maintenance departments; 
training of workers; planning and scheduling; prevent­
ive and predictive maintenance; downtime utilization; 
task force approach; corrective maintena.,ce after repair; 
spare parts; repair problems. 
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Financing New Fertilizer Plants in India 
By S .K. Subrammian 
Vienna, 1971. 21 p. 

(1) Discusses industrial projects assisted by the 
Industrial Development Bank of India (IDBI) (2) Ou.t­
lines the role of promoter group3 and foreign collabo~ 
ration regarding project evaluation, project imple­
mentation, licensing of knowhow and engineering design, 
etc. (3) Covers problems of location of industry, 
marketing, foreign exchange requirements and other 
financial aspects. 

The Role of Fertilizers in the Green Revolution 
By A.C. Mcclung 
Vienna, 1971. 39 p. Graphs~ 

Publication on the role of fertilizers in increasing 
food production. - Discusses (1) Development of new 
cereals varieties (of rice, wheat, maize, millet) to 
reach high crop yields (2) Seasonal and varietal dif­
ferences in nitrogen responsiveness (3) Impact of new 
technology on rice producti.on in the Philippines and 
West Pakistan (4) other plant nutrients. Bibliography, 
Statistics. 

Repair and Maintenance of Fertilizer Plants 
By J. Michel 
Vienna, 1971. 17 p. Diagrams. 

Discusses the optimization and planning of preventive 

E 
E F SR 

E 
EFSR 

E 
E F SR 

and previsional maintenance and maintenance for 
accidental breakdown of various types of equipment, 
considering life time, maintenance costs and availability. 

Computers Serving the Chemicalization of Agriculture E 
By N. Morgenthaller, J. Terenyi. E F S R 
Vienna, 1971. 12 p. 

Publication. on electronic data processing for raising 
the effectiveness of fertilizer use. - Presents four 
mathematical models (developed by chemical industry in 
Hunga:::-y) designed to serve the needs of agriculture. 

Optimization of Development of the Fertilizer Industry E 
By G. Szatmari, A. Szanto E F S R 
Vienna, 1971. 13 p. 

Presents linear programming models taking into consider­
ation demand for and different types of fertilizers, 
existing production capacities, devAlopment potential, 
investment resources. etc. 

Indigenous Fertilizer Plant Manufacture 
By D.B. Daruvalla 
Vienna, 1971. 11 p. 

(1) Discusses (with the example of India) problems 
encountered in introducing indigenous engineering 
design and facilities for producing industrial equip­
ment (2) Contains specifications and recommendations. 

E 
EFSR 
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Role of FAO in Fertilizer Use Promotion in E 
Developing Countries 
By II. Mathieu 
Vienna, 1971. 13 p. 

E F SR 

Covers (1) Development of demand bj extension cam­
paigns, marketing an~ credit institutions, marketing 
co-operatives and marketing boards, training (2) Eva­
luation of profitability of fertilizer use. 

K:A Assistance in the Promotion of the Fertilizer E 
Industry in Africa 
Vienna, 1971. 6 p. 

E F SR 

Publication on K:A development aid in the promotion 
of the fertilizer industry in African member states • 
Ou.tlines ad.vantages of (1) Exploiting natural resour­
ces for the fertilizer industry and associated 
chemical industries (2) Pooling of markets on an 
interregional basis (3) Preparation of pre-feasibility 
studies to attract investments (4) Loans from develop­
ment banks and international organizations. 

E Fertilizer Supply in Developing Countries with 
Reference to Swedish Experience and Resources 
By O.H. Killingmo 

E F SR 

Vienna, 1971. 7 p. 

Publication on fertilizer supply in developing 
countries with reference to development aid ~rom 
Sweden. - Discusses (1) Various ways of supply, e.g. 
imports of bags and bulk, domestic production based 
on intermediates or raw materials, etc. (2) Ba.lanced 
development of the fertilizer industry :uid associated 
activities important for economic development. 

E Foreign Assistance by the United States with Special 
Reference to Fertilizers E F SR 
By W.H. Garman 
Vienna, 1971. 4 p. 

Publication on USA financial aid and technical assist­
ance to the fertilizer industry in developing 
co\Ultries. - Briefly describes the present and future 
assistance programmes of the Agency for International 
Development. 

Desig:i and Fabrication of Fertilizer 
in Developing Colllltries 

Plants Equipment E 
EFSR 

By IC.S. Sarma., H.H. Jethanandani 
Vienna, 1971. 23 p. 

Discusses (with the example if India) (1) Recruit­
ment and training of indigenous engineers and tech­
nicians under the guidance of foreign skilled personnel 
to make up for the lack of knowhow in establishment 
of new industry (2) Need for close co-operation between 
designers and manufacturers, raw materials testing, 
uniform standardization, and quality control. 
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Training of Fertilizer Plant Personnel 
By O.P. Aga.rwall 

E 
EFSR 

Vienna, 1971. 20 p. 

Publication on training of plant ~orkers for the 
fertilizer industry in India. - Covers (1) Problems 
deriving from location of industry in rural areas, 
s~ortage of skilled workers and technical persor.nel, 
etc. (2) Vocational training, further training, and 
in-plant training for graduates and other staff in 
training centres (with repair shops, laboratories, etc.) 
to familiarize them with advanced technology. 

Training of Fertilizer lla.rketing Personnel 
Published jointly with Fertilizer Association of 
India, New Delhi 

E 
EFSR 

Vienna, 1971. 21 p. Tables. 

Publication on training of marketing personnel in the 
fertilizer industry in India. - Discusses role of 
agriculture in economic development; increase in 
production capacHy of fertilizer plants; liberalization 
and constraints of marketing; management development, 
including supervisors, dealers, and salesmen; training 
facilities offered by management institutes and 
associations, universities, in-plant training, govern­
ment training programmes, training abroad., etc. 
Statistics. 

Choice and Development of Raw .Materials and Feedstocks 
for the Fertilizer Industry 
By V.N. ICasturirangan, P. Jayantha Rao 
Vienna, 1971. 25 p. Tables. 

E 
EFSR 

Publication on the choice of raw materials for the 
fertilizer industry in India. - (1) Discusses role of 
fertilizers in increased crop yields; present consumpt­
ion and projections of :f'u.ture requirements; availabi­
lity of capital, feedstocks (natural gas, coke oven gas, 
refinery gas, naphta, coke lignite, electrolytic hydrogen) 
and infrastructure (2) Lists installed and planned 
production capacities and describes ether developmental 
work in the field of fertilizers. Statistics. 

Research and Development for the Fertilizer Industry 
By K.R. Chakrovorty 
Vierma, 1971. 25 P• 

Publication on research and development in the ferti­
lizer industry (based on the example of India). -
Discusses briefly (1) Organizational aspects and 
activities of the Fertilizer Corporation of India in 

E 
EFSR 

the fields of testing, engineering design, planning, 
laboratory equipment, catalysts, pilot plant design, etc • 
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E Snamprog::tti Urea Stripping Process 
By u. 1.ardi E F SR 
Vienna, 1971. 24 p. Tables, Diagrams, Illustrations 

Covers process description; plant performances data 
{based on steam power and electric power balance, 
product quality, and operability); economic construct­
ion of single line plants with high production capaci­
ty; advantages of the new technique (e.g. saving in 
utilities, very high excess of ammonia to eliminate 
corrosion, minimum maintenance and repair, high on­
stream productivity).Statistics, Flow Charts. 

The Gulf Design. Isothermal Phosphoric Acid Process 
By P.L. Bearden 

E 

Vienna, 1971. 30 p. Diagrams. E F SR 

Publication on isothermal production of phosphoric 
acid to be used in fertilizers. - (1) Describes the 
Gulf design phosp~oric acid process and lists ad­
vantages, e.g. lower capital investment, power con­
sumption, and costs for operation and maintenance and 
repair; elimination of sulphuric acid dilution, rock 
drying and fine grinding for phosphate rocks; reduction 
in spare parts inventories; effective pollution control; 
etc. (2) Covers commercialization. Flow Charts. 

Analysis of Responses to UNIDO Ql1estionnaire on 
Problems of the Fertilizer Industry in Developing 
Countries 
Vienna, 1971. Various pagings, Tables. 

Identifies production, research and development, 
import, expert, and marketing problems which are 
inhibiting Lhe expansion of the industry. Statistics. 

E 

Present Status and Future Development of the Fertilizer E 
Industry in Selected Countries of the Middle F.a.st E F S R 
Vienna, 1971. 33 p. Tables. 

Covers (1) Consumption, availability of raw materials 
and fuel, present production, and future production 
capacity in a multilateral and regional perspective 
(2) Experience in the development of the industry and 
the role of UNESOB. Statistics. 

The Role of the World Bank Group in the Development E 
of the Fertilizer Industry in Developing Countries 
Vienna, 1971. 15 p. E F S R 

Covers (1) Problems and recent trends in fertilizer 
trade (2) Factors affecting soundness of the industry 
(3) Industrial promotion through financial aid, 
recommendations to Governments, studies and research 
(4) Objectives of IBRD assistance. 

I 
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Satellite Fertilizer Plants in Developing Countries 
By A. Raustdal 

Language 

E 
EFSR 

Vienna, 1971. 22 p. Tables 

Covers trade in raw materials (ammoni3, phosphate rocks, 
potassium salts); imports of nitrogen, liquid phosphoric 
acid, etc.; establishment of new industry for the 
production of raw materials or intermediates; basic RPK 
factories; industrial planning in general; training and 
technical education in agri.:ulture. Statistics, Biblio­
graphy. 

Asian Development Bank's Assistarce Activities in 
Agricultural Development and Fertilizer Ind~stry in the 
Region 
By Dang Due Tu 
Vienna, 1971. 9 p. 

Discusses (1) Functions of the Banks (2) Present and 
future financial aid activities in agricultural and 
fertilizer development. 

E 

Fertilizer Distribution and Transportation in India E 
By P. Narain 
Vienna, 1971. 12 p 

Covers (1) Assessment of supply and demand (2) Distri­
bution problems of the central fertilizer pool and 
domestic manufactures (3) Methodology adopted to deal 
with railway transport, road transport, port operations, etc. 

Conclusions and Recommendations (of 2nd Interregional E 
Fertilizer Symposium) 
Vienna, 1972. 12 p. 

Refers to future meetings; knowhow; production of 
fertilizers, intermediates, and raw materials; engi­
neering design; maintenance and repair; pollution control; 
planning; financing; establishment of new industry; 
training; marketing; dev~lopment potential, etc. 

Development of Advancdd Methods for the Production of 
Concentrated Phosphoric and Compound Fertilizers,_ 
Carried out within the Framework of CMEA 
By B.T. Kostov 

Outlines co-operation of member states in research and 
experimental work with reference to international 
division of labour and national planning. 

Trends of Co-operation Among the CJIEA Countries in the 
Use of Mineral Fertilizers 
By E. Schmidt 
Vienna, 1971. 25 p. 

Dismisses co-ordination of research in the field of 
agriculture (by the Standing Commission on Agriculture) 
for the purpose of rational application of fertilizers 
with regard to soil, climatic and economic conditions. 

E 

E 
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The Fertilizer Industry of Brazil 
By J. Juca Bezerra Neto 
Vienna, 1971. 22 p. Tables, Graph, Maps. 

Covers present demand for fertilizers and forecasts; 
need for imports due to high costs of raw materials; 
recent develcpment of industry due to investment 
incentives established by government policies and 
exploration of raw materials. Statistics. 

The Fertilizer Industry of the Arab Republir. of F.gypt 
By M.A.E. Shaaban 
Vienna, 1971. 6 p. Tables. 

Discusses briefly the development ana present status of 
the industry with reference to raw materials, production 
costs, and future exports, including ~ption and 
production statistics. 

The Fertilizer Industry of Ethiopia 
By M. Bahta 
Vienna, 1971. 15 p. Tables, Map 

Deals briefly with crop yield, consumption, forecasts 
of future requirements, distribution, and a contempla­
ted pre-feasibility study on fertilizers and pesticides. 
Statistics. 

The Fertilizer Indust~y of India 
By V. Rama Iyer 
Vienna, 1971. 20 p. Tables. 

Deals briefly with fertilizer promotion, ~istribution, 
imports, production capacity, feeistocks, training of 
technical personnel and skilled workers, research and 
development, maintenance and repair, demand forecasts, 
and development potential. Statistics. 

The Fertilizer Industry in Indonesia 
By N. Kansil 
Vienna, 1971. 11 p. Tables. 

E 

E 

E 

E 

E 

Discusses briefly present fertilizer production capacity, 
plans for development, consumption, projection~, ireports, 
raw materials, etc. and refers to the participation 
of the private sector. Statistics. 

The Fertilizer Industry of Iran 
By E. Bahari 
Vienna, 1971. 34 P• Tables, Floor Plan, Map. 

Covers fertilizer demand, production capacity, product­
ion costs, future development of the industry, and 
financing of fertilizer projects. Statistics, Factory 
layout. 
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The Fertilizer Industry of Iraq 
By M.H. Al-Shukri 
Vienna, 1971. 4 p. 

Rrief'ly outlines bceinning application of fertilizers 
and mentions a trial operation at a pilot plant based 
on natural gas and sulphur. 

The Fertilizer Industry of Israel 
By T. Gans 
Vienna, 1971. 19 p. Tables 

Discusses (1) Existing indus-~ries with reference to 
available raw materials (natural gas, ~efinery ga~es, 
phosphate deposits), production capacity, imports of 
~1i trogen, exports of phosphate rocks and pot~;;isium 
fertilizers, etc. (2) Domestic market. Statistics. 

The Fertilizer Industry of Mexico 
By E. Bosque Lastra 
Vienna, 1971. 27 p. Tables. 

Discusses briefly the hi::;torical development of the 
industry and current problems, covering production 
capacity, production costs, prices, imports, exports, 
consumption, etc. Statistics. 

The Fertiliz~~ Industry of Nigeria 
By E.A. Essien 
Vienna, 1971. 22 p. Tables. 

Discusses briefly the development of tha industry; 
present consumption based on imports; demand projections; 
establishment of domestic production based on foasi­
bili ty studies of several fertilizer project::;. 
Siatistics. 

The Fertilizer Industry of Peru 
(not alistracted) 

The Fertilizer Industry of the Philippines 
By B.C. Alip 
Vienna, 1971. 16 p. Tables 

Discusses historical ·oackground, production capacity, 
various processes, research and development, planning, 
imports, exports, domestic consumption, marketing, 
distribution, governruent policies, etc. Statistics. 

The Fertilizer Industry of Poland 
By B. Skowronski 
Vienna, 1971. 8 p. Tables 

Briefly discusses fertilizer consumption and supply, 
offering projections to 1980. Statistics. 

The Fertilizer Industry of Romania 
(not abstracted) 

E 

E 

E 

E 

E 

E 

E 

E 
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Langu.age 

The Fertilizer Industry of Sudan 
By H.O. lllrhan 
Vienna, 1971. 13 p. Tables. 

Discusses briefly ( 1) The development of agriculture 
according to the national plan with reference tc crop 
yield responses to imported fertilizers (2) The 
establisbllent of a domestic production based on a 
feasibility study. Bibliographycal notes, Statistics. 

The Fertilizer Industry of the Syrian Arab Republic 
By I. Lahham 
Vienna, 1971. 5 p. 

Briefly discU3ses irrigation schemes to augment the 
agricultural area; increasing rlemand t•or :fertilizers; 
necessity for imports; productior1 of nitrogen and 
superphospha.te fertilizers in a pilot plant and 
another sr.all plant; development potential of the 
industry as envisaged in the national plan. 

The Fertilizer Industry of Thailand 
By B. Udomsakdhi 
Vienna, 1971. 8 p. 

Discusses promotion o:f fertilizer application to 
counteract the declining export value o:f agricultural 
products; trends in fertilizer cor..sumption and pro­
duction with reference to production costs. 

'l'he Fertilizer Industry of Turkey 
By D. Abdusselamoglu, N. Deliorma.nli 
Vienna, 1971. 9 p. Tables. 

Discusses production capacity, necessary imports, and 
domestic consumption. Statistics. 

The Fertilizer Industry of Yugoslavia 
By V. Acimovic, B. Frusic 
Vienna, 1971. 4 p. 

Briefly discusses production of nitrogen and superphos­
pha.te fertilizers from natural gas and phosphate rocks 
with reference to demand and production capaci•ies. 

The Fertilizer Industry of Zambia 
By D. Ben Kajimo 
Vienna, 1971. 21 p. Tables. 

(1) DisCUHses briefly the historical background and 
development potential of tha industry with reference to 
certain planning problems (2) Covers production capacity 
together with process descriptions, imports, con­
sumption, distribution, and legal aspects. Statistics. 

Recent Develo nts in the Fertilizer Industr (Report 
of the 2nd Interregional Fertilizer Symposium 
New York, 1972. 119 p. Tables. 
Covers (1) World production and world consumption; ter.h­
nology for ammonia, nitrogen, phosphate and potash ferti­
lizers; raw materials and intermediates for fertilizer 
production (2) Fngineering design of new plants and pol­
lution control; economic aspects, including planning and 
financing, marketing and distribution. Recommendations, 
Statistics, Agenda, List of Documents. 
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Expert Group Meeting on the Transfer of Know-How in the 
Production and Use of Catalysts, Bucharest, Romania, 
26 - 30 June 1972 
(Organized by the Joint UfllDOfRomania Ce:itre) 

Aide-Memo ire 
Vier_na, 1972. 6 p. 

Aide Memoire for a meeting on knowhow and technology 
transfer with regard to catalysts. 

Language 

EF 

Development, Production and Use of Fertilizer Catalyst E 
in India 
By P.S. Sen 
Vienna, 1972. 58 p. Illus., Tables, Graphs. 

Describes (1) The increase in wo~ld production of ammonia 
and the development of knowhow for ammonia synthesis 
catalyst in India (2) The techniques of fertilizer catalyst 
production and uses in desulphurization, high and low 
temperature shift conversion, sulphuric acid, etc. 
Statistics, Bibliography. 

Phosphoric Acid as ~ Catalytic Medium for Organic Reactions E 
By L.M. Shorr 
Vienna, 1972. 16 p. 

Describes (1) The chemical transformations in sulphuric 
acid, mentioning the trend towards reducing the consump­
tion of co-product ammonium sulphate as a fertilizer in 
developing countries (2) Experiments (Beckmann ~earrange­
ment and Ritter reaction) involving the use of phosphoric 
acid as a substitute for sulphuric acid. Recommendations, 
Bibliography. 

New Trends in Catalysis 
By .J. Ma.nassen 
Vienna, 1972. 16 P·-

Publication on technology transfer for the development 
of catalysts. - Describes various new processes for the 
production of chemicals such as ammonia, methanol, etc., 
through catalyst improvement, underlining the importance 
of investment and choice of technology adapted to local 
conditions in developing countries. Chemical formulae. 

Current Problems in Scientific-Technical Co-operation 
in Catalysis Between a Research lnstit~te and Industry 
in Yugoslavia 
By P.S. Putanov 
Vienna, 1972. 18 p. Tables. 

Covers (1) The development of the chemical and petroleum 
industries based on available raw materials, giving 
production capacities and production statistics (2) The 
need for training programmes and standardization in 
catalysis research methods. Statistics. 

E 

E 
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Language 

Preparation of Aromatics from Catalytic Reforming 
of Petroleum Fractions 
By A. Fallah, A. Badakhshan, M. Shahab, 
A.H. Azimipour, F. ICa'llali 
Vienna, 1972. 21 p. Tc.bles, Graphs, Diagrams. 

Publication on the prcduction of aromatics {petro­
chemicals) using a platinum catalyst. - Describes 
experiments carried out on two gasoline fractions at 
different temperatures and pressures in a catalytic 
reforming pilot plant. statistics, Bibliography, 
Flow Charts. 

E 

IJydrodesulphurization of Fu.el Oil Using C(}-MO Catalysts E 
By II. Shahab 
Vienna, 1972. 6 p. 

Publi~tion on hydrodesulphurization of petroleum fuel 
oil using C(}-MO catalysts (pollution control measure). 
- Describes (1) Research carried out in Iran on a 
process to remove sulphur from petroleum products 
(2) Results of experiments using hydrogen pressure. 

ID/WG.123/11 _ Technico-Economical Aspects Related to Heat-Re:covery E 
in Heterogel1bus Catalytic Processes 

ID/WG.123/12 

ID/WG.123/13 

By V. Ciort, D. Ciocotoiu, I. Zirma, S. Despa, 
D. Grigoriu 
Vienna, 1972. 16 p. Tables, Graphs, Diagrams. 

Publication on methods of heat recovery in hetero­
geneous catalytic {catalyst) processes used in the 
petrochemical industry. - Discusses technical aspects 
and economic aspects of a hydrogen treatment process, 
drawing attention to equipment costs, power con-
sumptior, production costs, etc. Ztatistics, Bibliography. 

Methods for F..stimation of Crude Oil Processing E 
Catalyst Activity 
By JI.A. Barbul, T.11. Filotti, I. Blidisil 
Vienna, 1972. 20 p. 

Publication on methods for testing catalyst perform­
ance in the crude oil {petroleum) processing industry. 
- Presents standard laboratory procedures and equip­
ment for the evaluation of the catalysts used in 
gasoline reforming processes, mentioning their adapta­
bility to any oil processing· industry in developing 
cowitries. 

3o!e Aspects Related to the Development and Manufacture E 
of C01111ercial Catalysts 
B,y I. Ghejan 
Vienna, 1972. 24 p. Tables, Graphs, Diagram. 

Publication on research and development on catalysts 
tor the petrochemical industry. - Discusses economic 
aspects and the necessity for co-operation between 
rasesarchers and equipment manufacturers, giving examples 
of catalyst manufacture using active alumina. 
Statistics, Bibliography. 
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The Physical and Mathematical Modelling of a Process 
for some Al.k;ylaro!Datics Dehyd.rog£nation in Adiabatic 
System 
By V. Jlocearov, S. Popa, G. Csomontanyi, G. Panaitescu, 
A. Panovici 
Vienna, 1972. 14 p. Graphs, Tables. 

Publication on the experience of a Romanian research 
centre in the field of heterocatalytic (catalyst) 
processes for the productjon of styrene (petrochemicals). 
- Describes experiments performed i~ an adiabatic pilot 
plant (physical model) which supplied data for ma.the­
!llatical models used in testing 1.•arious improveci types 
of dehydrogenation. Statistics, Bibliography. 

E 

~omic Small Size Phthalic Anh.yd.ride Plant and a E 
Small Plant for the Jhnufacture of C~talysts 
By O.F. Joklik 
Vienna, 1972. 116 p. Illus., Tables, Diagra!llf', Floor Plan. 

Describes (1) Processing in small plants, with reference 
to economy of scale, production costs, production 
capacities, raw materials, equipment and manpower needs, 
engineering design, etc. (2) Induetrial application as 
intermediates in th~ manufacture of plastics, resins 
coatings, paints and varnishes, etc. Extensive Biblio­
graphy and patents, Statistics, Factory Layout, Flow 
Charts. 

Activity and Life of Cataly~ts for the Production 
of Ammonia 
By S.P. S. Andrew 
Vienna, 1972. 28 p. Graphs, Diagrams. 

Discusses (1) The activity and lif,_· of variou~> catalyst 
in steam naphta and methane reforming, desulphuriza.tion, 
etc. (2) Importance of reliable catalysts in all st~s 
of ammonia synthesis and the effects of oxygen. - Con­
taining coP1pounds, mentioning implications for develop-­
ing countries. 

Catalxsts Ufied in the Fertilizer Indui:try in Turkez 
By R.S. Oenuer 
Vienna, 1972. 3 p. 

Briefly delas with technical aspects and problems faced 
in cryrmection with the catalysts used in C(}.;-gonveraion 
and ammonia synthesis, with implications for equipment 
design. 

Present Status and Future Possibilit.y of Catal.ysts 
Production in India 
By A.H. Lalljee 
Vienna, 1972. ?.0 p. Tables. 

Deals with (1) Import substitution through the domestic 
production of c-.atalysts for ammonia manufacture and 
with the possibility of exporting them to other West 
Asian countries (2) Technical aspects and the importance 
of knowhow and technical services. Statistics. 

E 

E 

E 

./. 



ID/WG.123/20/ 
RP.\ .l 

rn/wc.123/20 
Summar·y 

ID/WG.!~3j'2::. 

ID/WG.123/22 

ID/WG.12)/23 

- 39 -

Vinyl (:hlorid(;; Product.i_on by ~a-t.;.dytic Dehydro­
~aloge!.~tion 0-P j_ .?. Dicl1lo:::.-oe"':~~ 
Dy F. c~lu~ga, ~ M. Fl-r:P.ira 
'henna, 1.<;17"2. ?.4 !·. ·rahles, ihagt"ami'. 

Publication on th·-- .i..c;P. o~ ai.um1na-based catalysts in 
thE' produc.tinn of .,.~ ·l"'l chlor.1.de. - Describes an 
'1Xperirnenta: procf':;s involving catalytic detydrohaio­
gena ti on fo 1 .2 dichl or~'£: thane in a pilot plant in 
Mexico. Bibliogvapl't .... /, Sta.ti sties. 

1an'%113ge 

E 

Cc>.~lrt TestiJ1& E 
By ft. W. Ef:dfcrd 
Vienna, 1972. >.2 p. U~agrams. 

Publication :m ~e.:;ting techniques for catalyst perform­
ci.nce (based on the experience of Imperial Chemical 
Inditstries, U-h'). - (1) Defines three levels of cata­
::.yst testi.1g, presenting various types of tests (with 
chemical re~ctors used) and their application to 
i>"rticular catalysts (2) Mention,--: their advantages in 
research activity and catalyst ma.nufactu.:.~e ~.nd use. 
Flv~·: Chart. 

A S•.::::fey of Developments in Reactor 'i'ec:hnolo E 
fi~s0tors for Catal ic Gas-Phase Processes 
By O.F. Joklik 
Vienna, 1972. 47 p. Diagrams. Illustrations. 

Describes mercury-cooled and salt bath-cooled reactors, 
cxidation reactors, etc., with attention to technical 
aspects, production capacities, and automatic control 
systems. List of basic Patents. 

Factors Affecting the Decision of Manufacture C'i\.talysts 
By. B. Cramer 
Vienna, 1972. 10 p. 

Deals with various typeL of petrochemicals catalysts and 
discusses technology and market considerations, supply 
of raw materials, size of enterprise, investmeP-t 1 

equipment, in-process controls and training for technical 
personnel. 

Improved Economicc in Catalytic Reforming 
By C.J. Obaditch, J.A. Nevison, M.H. Dalson 
Vienna, 1972. 28 p. Tables, Diagrams, Graphs. 

Publication on new types of catalystB and .Lmproved 
petrol catalytic reforming techniques developed in the 
USA. - Covers new trends in operating tachniques, poly­
metallics (metals) and platinum f'heHium cata.l.v.::it:.; 1 '.~tc., 
comparine them with past cata.lytfo reforming, and under­
lining their economic advantages through hiP,her yield 
of reformate and hydrogen, higher quality r.itand.'l.rds 
and reducei costs per w1i t ~·f pro·lu.r,t. StatiE:"t1cs, 
Flow Chart. 
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Language 

New Tech.!1igues in Economic Evaluation cf Catalyst 
Efficiency 
Vienna, 1972. 16 p. Tables, Diagram. 

Publication on microtechniqu.es for the economic eva­
luation of catalyst performance. - Deals with the use 
of catalysts for laboratory or pilot plant scale 
experiments; testing, planning and selecting specific 
catalytic processes, etc., emphasizing the theoretical 
approach to determine catalyst efficiency. Statistics, 
Bibliography. 

Trends in the Development of Catalytic Petroleum 
Refiri.ng Processes 
By I. Ghejan 
Vienr.a, 1972. 30 p. Diagrams, Graphs, Tables. 

Covers (1) Development of catalytic processes and 
cracking of heavy di~tillates, reforming and manu­
facture of light high-octane petrol (2) Hydrogen 
treating processes to improve quality standards, etc. 
(3) Hydrocracking and catalytic hydrogenation, need 
f·:Jr lead-free petrol a!; a pollution control measure, 
etc. Extellsive Bibliography, Flow Charts, statistics. 

E 

E 

Research and Production vf Catalysts E 
By I.V. Nicolescu 
Vienna, 1972. 19 p. Graphs, Diaeram~. 

Publication on catalyst research and development in 
Romania. - Covers (1) Organizational aspects of the 
no-of)eration between research centres and the chemical 
industry in the field of catalyst development, includ­
ing laboratory testing for commercial an·~ pilot plants 
(2) Catalysts manufactured in Romania for the ferti­
lizer and petrochemical industries, and the role of 
research in the development of new types of catalysts. 

Report on the Expf:!'t Gl'oup Meeting on the Transfer of E 
Know-Hvw in the Production and Use of Catalysts 
Vi~nna, 1972. 21 p. 

Covers (1) Factors concerning development of catalysts 
for the fertilizer and petrochemical industries in 
cle'!eloping cour.tries, i.e. standardization, research 
and development, adequat~ equipment and testing facili­
ties (2) Requirements for transfer of know-how; new 
trends and the role of UNIDO in connexion with training 
ab~istance, information service, pilot plants, etc. 
Recommendations. 

Report of the Exeert Group ~~tin5 (see also above) 
Vienna, 1975. 287 p. Tables, Graph9, DiagramR 

(1) Comments on papers presented and issues discu1;;sed 
(2) R~prod11ces papers submitted to the meeting. 
Recommendations, Statistics, Bibliographies. 

E 
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Meeting for Identification and Dev~lopment of 
Fertilizer and Pesticide Industries in the Developing 
Countries Served by EX:E, Bucharest, Romania, 
10 - 14 July 1972 

(Organized by the Joint UNIDO/Roma.nia Cent.re) 

Language 

ID/WG.127 /4 

ID/WG.127 /5 

ID/WG.127 /7 

Trends in Fertilizer Production 
By T.P. Hign~tt 
Vienna, 1972. 50 p. Graphs, Diagrams. 

Covers (1) Increased consumption (2) Increased concentrat­
ion and trend towards compowid fertilizers (3) larger 
plants {size of enterprise) (4) Complexity of formulation, 
use of intermediates (5) Ni~rogen materials; phosphate 
materials; liquid a.nd suf:pension fertilizer·s; alllllionia 
polyphosphate; nitric and potassium phosphates 
( 6) 'Controlled release' f P.rtilizers, i.ncludine pc.itat1h. 
Bibliography, Stat.istics. 

Sulphuric Acid Production Technolog;y and Plant 
Construction in Pola11d 
By J. Wozniakowski 
Vienna, 1972. 24 p. Tables, Dia~am. 

Covers sulph•tr and other raw materials, including probleo:.s 
of storage and transportation; capital costs and pro­
duction cof:ts; export of s11lphw·ic a.cid and of complete 
plants, etc. 

Report of the Meeting for the Irlentification and 
Development of Fertilizer and Pesticide Industries 
in the Develop~ng Countries served by EX;E 
Vienr.a, 1972. 13 p. 

(1) Covers the objectives and or~nizational aspect8 of 
the meeting and visits to tt.e Craiova Chemical Complex 
and the Fundulea Agricultural Research Institute (Romania) 
(2) M:l.kes recommendations regarding identification of 
problems with attention to incrf!asing development 
potential and the role of UNIDO therein. List of Document8. 

ID/WG.127/10 Status of the Fertilizer and Pesticide Industries in 
Bulgaria 
By S.G. Gaitandjiev, S.N. La.zarov 
Vienna, 1972. 6 P• 

Covers present ~tatus in the production of ammonium 
nitrate, urea, phosphates, f'ungicldes and herbic.ides, 
drawing attention to problems of quality control, plant 
reconstruction, supply of raw material for pesticide,.., etc. 

E 

E 

E 

E 
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language 

Status of Fertilizer and Pesticide Industries in CYJlrU~ 
By P. Markvu, A.M. Papa.kyriakou, J.P. Z.vngas 
Vienna, 1972. 26 p. TahlP.s, Graphs. 

( 1) Reviews th~ exi,>ting status ·Jf the industries with 
r~-;pem. to domestic consumption, impo~ts and exports, 
common problems (2) Gives cal•;ulations on pro:hction 
t~ena~, import statistics, etc. 

Status of V·,e Fertilizer and Pesticid•1 Ind.ustries in 
Hunear1 
By F. Hargi tai, T. Zsi fko·r 
Vit>nna, 1972. 8 p. 

(1) Co'!ers d:?'l.::!lopment trer:ds over tht recent i;:ast, 
with ~pecial reference to problems such as inadequate 
supply of single and compoun•i f~rtilizers, nf active 
ingredients for pesticides, etc. (2) Notes rising use 
of plant protection chemicals and especially herbiciues, 
and further development. potential, with due attentio~ 
to pollution Clintrol. 

The Imp·:>rtance of Pilot Plants for Industrial Develop­
ment of New Processes 
By I. Moldovan 
Vienna, 1972. 6 p. 

Publication 01: the function of pilot plants in research 
and development (with relation to the fertilizer industry) 
- (1) Briefly outlines various stages in research of 
product design (laboratory research, systematic re­
search, design of pilnt plant, etc.) and operational 
methods of such plants (2) Proposes the establishment 
of a universal experimental plant for pesticides, with 
assistance from UNIDO. 

Status of the Fertilizer and Pesticide Industries in 
Poland 
By J. Si~onides, S. Byrdy 
Vienna, 1972. 20 p. Tables. 

(1) Gives a short history of the nitrogen industry 
together with consumption and production statistics, 
types of fertilizer produced, raw materials, domestic 
prices and exports of nitrogenous fertilizers (2) Covers 
testing and production of pesticides, particularly 
Colorado beetle pest control for potatoes crops. 
Statistics, Maps. 

Status of the Fertilizer and Pesticides Industries in 
Turkey 
By c. Bueyuekakinci, G. Cankara 
Vienna, 1972. 12 p. 

(1) Covers the background and present situation with 
respect to raw materials, processing techniques, supply 
and d~mand, production capacities, production costs, 
manpower and training, etc. (2) Gives production 
statistice and forecasts. 

E 

E 

E 

E 
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Status of the Fertilizer and Pesticide Industries in 
Yugoslavia 
By A. Vizovisek 
Vienna, 1972. 8 p. 

Covers the recent growth in pr<.'duction of ammonia, 
nitric acid, urea, mixed fertilizers, etc., mention­
ing the need of correlation between production capa­
city and consumption (2) Gives a break-down of 
production figures for pesticides, citing problems 
affecting development potential. 

Summary of the Report on the Chemical Fertilizer 
Production and Consumption in Albania, Bulgaria, 
Czechoslovakia, Cxpru.s, Greece, Yugoslavia, Malta, 
Poland, Romania, Sp.:Lin, Turkey and Hungary 
By N. Popovici, A. Jlanciulescu, A. Pirscoveanu 
Apostolide 
Vienna, 1972. 37 p. Tables. 

Gives (1) Consuaption and production trends an:i pro­
jections to 1990 for the above-mentioned 12 European 
countries (2) Brief information on the fertilizer 
industry by country, covering raw materials and 
development potential. Statistics, Bibliography. 

Identification and Developaent of the Fertilizer 
and Pesticide Industries in the Developing Countries 
Served by IEE. Report of an Expert Group Meeting, 
Bucharest, 1972 
Vienna, 1974. 133 p. Tables, Graphs, Diagrams. 
(Published. in co-operation with Joint UNIDO/Romania 
Center} 
(See also ID/wG.127f/ above) 

(1) Covers organization of the meeting, field trips 
to a che.aical industl"Y' complex and a research centre 
in Romania (2) Reproduces papers submitted by 
consultants and country papers concerning Bulgaria, 
Cyprus, Hungary, lla.lta, Poland, Romania, Turkey and 
Yugoslavia. 
Recommendations, Statistics, Biblio~aphy. 

Language 
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Expert Group Meeting on Minimizing Pollution 
fr~m Fertilizer Plants 
Helsinki, Finland, 26 - 31 August 1974 

Language 

Notes on the Elimination of BOx in Tail-Gas in 
Medium-Pressure Nitric Acid Plant~. Preliminary Stud.y 
of a New Absorption Process 
By D.J. Olivares 
Vienna, 1974. 15 p. Tables, Diagrams. 

Publication on pollution control for fertilizer in­
dustry, with special reference to nitric acid plants. 
(1) Covers technology of nitric acid production at 
medium pressure and problems of tail-gas abatement 
(2) Presents basic ideas for development of a process 
for the absorption of nitrogen oxid~ in tail-gas using 
urea solution, assessing relevant patents and report­
ing on experiments conducted with a filling model. 

.Establishment of a pragmatic mathematical approach 
for Predicting Particulate lfa.tter Dni.ssions from 
Fertilizer Plants 

(not abstracted) 

The Influence of Effluent Standards on the Economics 
of Alternative Wastewater Treatment Designs 
By F. Lora, A • .Masia 
Vienna, 1974. 13 p. Tables, Flow-Charts. 

Publication on pollution control for fertilizer 
industry, with special reference to effluent treatment 
and waste disposal. - Covers (1) Wastewater evaluation 

(2) Effluent requirements, referring to legislation 
in Spain (3) Alternative designs for water treatment 
(4) Economic aspects. Bibliography, piagrams. 

The Use of the Alo~izing Process in Slllphuric Acid 
Plant Construction 
By W.A. McGill, M.J. Weinbaum 
Vienna, 1974. 22 p. Diagrams. 

Publication on pollution control for fertilizer industry, 
with qpecial reference to sulphuric acid plants. -
Discusses (1) Manufacture of sulphuric acid and 
attendant pollution problems (2) Pollution control stand­
ards and techniques in the USA (3) The alonizing pro­
cess (i.e. a pack cementation operation during which 
aluminium, in a high temperature vapour phase, is 
diffused into the surface of the heat exchanger tubes) 
and its application by three plants (4) Pabrication 
techniques. Bibliography. 
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The Purification of Gaseous Waste Streams from 
Nitric Acid Plants which Contain Nitrogen Oxides 
By W.R. Hatfield 
Vienna, 1974. 24 p. Graph, Diagrams. 

Publication on pollution control for fertilizer 
industry, with special reference to nitric acid pro­
duction. - Discusses a method for removal of nitrogen 
oxides from waste tail gas, covering (1) Chemistry 
and thermodynamic.a (2) Catalyst and kinetics (3) Equip­
ment design and economic aspects. Bibliography. 

Influence of J!hvironmental Protection on the 
Fertilizer Production Technologies 
By. A.D. Almasy 
Vienna, 1974. 25 p. G::-aphs, Diagram. 

Publication on pollution control for fertilizer industry. 
- (1) Discusses the situation facing the industry after 
worldwide introduction of environmental considerations, 
with special reference to effects on production plan­
ning (2) Covers choice of technology for elimination 
of pollutants and possible waste utilization, including 
economic aspects. Statistics, Bibliography. 

llodern Technology for Minimizing Pollution from 
Fertilizer Plants 
By L. Whalley 
Vienna, 1974. 25 p. Tables, Flow Chart. 

Discusses advanced technologies applicable to plants, 
covering nitric acid, sulphuric acid, phosphoric acid 
and supex-phosphates, ammonium nitrate, waste water 
treatment for a nitrogenous fertilizer plant, etc. 
Bibliography, Diagram. 

J!hvironmental Pollution from Fertilizer Productior? 
in India - Some Case Studies 
By J .II. Dave 
Vienna, 1974. 43 p. 

Covers (1) Indian fertilizer production capacity and 
demand (2) F.hvironmental pollution problems (air, 
water, solid wastes), presenting four case studies of 
plants with reported accittents and episodes of severe 
pollution (3) Costs of control measures (4) Institutio­
nal framework for pollution control and environmental 
engineering. Statisti~s. 

Solutions for Minimum Pollution in Nitrogen Fertilizer 
Plants 
By E.C. Bingham 
Vienna, 1974. 47 p. Tables, Graphs, Diagrams. 

Outlines nitrogen fertilizer manufacturing processes, 
indicating solutions to problems of (1) Waste water 
treatment (2) Air pollution (3) Boise, the1·mal, and 
solid waste pollution. Bibliography, Statistics, Flow 
~harta for production of ammonia, nitric acid, urea, etc • 
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Measures to lli.niaize Aqueous Waste Pollution froa 
Fertilizer Plants Situated in an Integrated Cheaical 
Complex 
By F. Dijkastra 
Vienna, 1974. 32 p. Tables, Graphs, Di~. 

Publication on pollution control !or fertilizer industry, 
based on experience in the lletherlands. - Outlines 
situation at plants forlling part of a large integrated 
chemi.cal industry coiaplex, discussing {l) Exisiing faci­
lities for waste water treatment and purification pro­
cesses {2) lleasures planned f'or re-conditioning of 
effluent discharge {3} R~conditioning of existing plants 
{4) Central purification installations {5} Points to be 
considered in construction of' new plants. llaps, Biblio­
graphy. 

lli..niaizing Pollution f'roa Phosphate Fertilizer Plants 
Including Captive Acid Plants 
By T. Kivela 
Vienna, 1974. 37 p. Diagrams. 

Covers {l) Problems of purification, water treatment and 
waste utilization arising in the production of' {A) sul­
phuric acid {B} superphosphate {C) vet-process phosphoric 
acid {involving gypsua disposal) {D) complex fertilizers 
{2) Dtvironaental protection measures at plants in Fin­
land. Bibliography. 

Pollution from Fertilizer Plants in lhngladesh 
By A. Huq 
Vienna, 1974. 26 p. Tables. 

{l) Provides background information on the industry, 
covering past and projected fertilizer consumption, pre­
sent production {ammonia-urea) and future programme 
{2) Discusses river pollutants and acute problems of 
waste water treatment; toxicity effects on fish; required 
remedial measures, etc. Statistics. 

E 

E 

E 

Pollution Abatement in an Urea Plant E 
By T. Jojima, T. Sato 
Vienna, 1974. 21 p. Diagrams. {&uamary 2 p.) 

Covers {l) Urea process in general and sources of pol­
lution {contaminated gland cooling water, urea dust, gases, 
etc.) {2) Prilling tower dedusting system {air cleaning) 
(3) Process condensate from a vacuum concentrator. Flow 
Charts, Statistics. 

Utilization of 8y-Products from the Wet Phosphoric Acid E 
Production to Prevent Environmental Pollution 
By E. Steininger 
Vienna, 1974. 19 p. Diagrams. 

Publication on pollution control for fertilizer industry, 
with special reference to utilization of fluorine and 
gypsum by-product~ ~~~ wet phosphoric acid production. 
- Covers (1) Uses of gypsum in the construction industry, 
the fertilizer industrJ", and for production of sulphuric 
acid and cement clinker (2) Possibilities of fluorine 
waste utilization, describing some processes. 
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Fertilizer Industry - Environment Pollution Source. 
Technical Solutions and Technological Advances Ma.de 
in Romania to Control Environmental Pollution Effects 
By N. Popovici 

E 

Vienna, 1974- 46 p. Tables, Diagrams, Illustrations. 

Describes status of the industry and measures {in 
location of industry and choice of technology) required 
for protection of the environment (2) Considers pollution 
problems in production of sulphuric acid; wet phosphoric 
acid; single superphosphate; ammonia out of methane 
hydrocarbons ; urea; ammonium nitrate; nitric acid; 
complex fertilizers and nitro-phosphates. Statistics. 

Minimizing Pollution from Fertilizer Plants. Report of 
an Expert Group Meeting, Helsinki, 26-31 August 1974 
Vienna, 1974. 38 p. Tables. 

EFR 

Summarizes papers and discussions commenting on (1) Recent 
developments regarding {A) water pollution (effluent) 
and water treatment (B) disposal, through recycling, 
of gypsum and fluoride (fluorine) (C) urea dust 
(2) Nitrogenous and phosphate fertilizer plants (3) F.quip­
ment: economic aspects (4) Standards (in USA), also 
concerning air pollution (5) Legislation and regulations 
{6) The role of UNIDO. Recommer,dations, List of Documents. 
Stati~tics. 

UNIDO's Role in Assisting Developing Countries to 
Minimize Pollution from Fertilizer Plants 

(not abstracted) 

E 

Federal LeJ?islation and Discharge Limits (Air-Water) E 
for Fertilizer Manufacturing Plants in the United States 
By R.R. Swank 
Vienna, 1974. 25 p. Tables. 

Covers (1) Federal environmental legislation, citing 
ma.in features of Water Pollution Control Law of 1972 
and the Clean Air Amendments of 1970 (2) Legislative 
criteria for control of aqueous effluents and air pol­
lution (3) Allowable discharges for fertilizer industry 
(4) Sources of technical information on (A) supporting 
technology for discharge limits (B) relevant research 
and development with emphasis on water treatment and 
recycling. Bibliography. 

Some Environmental Problems in Developin~ Fertilizer 
Industry with Reference to Indone&ia 
By A. Wirjoasmor~ 
Vienna, 1974. 3 p. 

Briefly covers need for assessment of the effects of 
industrial processes and products upon the envirorunent, 
with consideration to be given to social, cultural, 
ecological, technical a3pects ar¢ economic aspects. 

E 
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The Fertilizer Industry in ~exico and the Pollution 
Problems 
By G.J. Avila 
Vienna, 1974· 12 p. 

(1) Lists plants now functioning and their main 
products (2) Covers (A) government policy on environ­
mental protection, citing regulations {B) fume and 
dust emissions (air pollution) (C) waste water pol­
lution and water treatment (D) gas emissions. 

E 

Direct Reduction of Fluorapatite in Fluid-phase Carrier: E 
Conr.eptual Applications to Pollution Control, an~ 
Other Implications 

(not abstracted) 

Environmental Regulations Confronted b.y Fertilizer 
Producers in the United StateQ 
By J. Reynolds 
Vie!lna, 1974. 20 p. Graphs, Diagrams. 

Di::cusses relevant regulations proposed by the U.S. 
Environmental Protecti0n Agency (EPA) and reactions 
of the industry, covering (1) Effluent discharge 
limitation~; and gu:-..de lines ( 2) Abatement costs ( 3) Air 
emission standards (4) Water pollution abatemen~ 
ter.hnology for phosphate pr~iuction (5) 1977 allowable 
discharge levels for phosphorus, fluoride, ammonium 
nitrate, nitrogen, etc. Statistics. 

E 

Regional Consultation for the Arab Countries of the Middle 
Fast and North Africa on Licensing of Technology with 
Reference to .. ~;e Petrochemical and Fertilizer Industries 
Benghazi, Libyan Arab Republic, 1 - 6 December 1975 

Transfer of Technolotcy" in the Fertilizer Industry 
By J.D.C. Hemsley 
Vienna, 1975. 17 p. 

Covers: Growth of tecni1ology transfer; choice of tech­
nology; commercial and leG<1-l aspects; the license 
contract; costs of technology transfer; responsibility 
in licensing; the transfer of technical information. 

The Cost of Technology Transfer in the Petrochemical 
and Fertilizer Industry 
By B. Hedberg 
Vienna, 1975. 22 p. Graph, Diagrams. 

Publication on the costs of technology transfer (inter­
national licensing} - (1) Covers (A) in-house research 
and development versuH ac~ired technology (B) cost of 
technology, considering product development, process 
development, choice of technology, cost of licensing 
(C) transfer mechanism (2) Describes (A) cash flow 
in innovation process (B} turnover based on own research 
and on acquisition of new technologies. 

E 
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Language 

Factors Inf!uencing Process Selection, Plant Size and E 
License Fees in the Petrochemical and Fertilizer Industry 
By B. Hedberg 
Vienna, 1975. 37 p. Tables, Graphs, Diagrams. 

Publication on licensing of technology for the petroche­
mical industry and fertilizer industry, with special 
reference to process selection for new ventures. -
Covers (1) Factors affecting process selection, con­
sidering (A) size of enterprise, economy of scale, cost 
output ratio (B) license costs (2) Case study of evaluation 
and choice of technology offered for same process 
(production of vinyl chloride). Staiistics, Process Flow 
Charts. 

Transfer of Technology in the Catalyst and Petrochemical 
Industry 
By J.W. Marshall, B.B. Pearce 
Vienna, 1975· 15 p. Tables. 

Publication on ~echnology transfer through licensing in 
the catalyst and petrochemical industry. - Covers 
(1) Sources of technology and knowhow (mainly large manu­
facturing companies with rei:;earch and development capacity, 
secondly engineering companies) (2) Approach of ~he 
Agricultural Division of ICI (UK) illustrated with regard 
to ammonia technology (3) Transfer of licensed information 
(4) Catalyst technology. List of licensed !CI processes. 

Report. (Consultation on Licensing and Technology for 
Petrochemical and Fertilizer Industry, 1975) 
Vienna, 1975. 6 p. 

Covers organization of the meeting, summarizes ·iiscussions 
and lists recommendations emphasising the role of UNIDO 
and of IDCAS in this field. Agenda. 

Workshop in Fertilizer Technologr 
New Zealand, 10 - 21 November 1975 

E 

E 

Report on the New Zealand Workshop on Fertilizer Technology- E 
Vienna, 1976. 27 p. Diagrams. 

Report of a meeting on advanced technology available to 
fertilizer industry. - (1) Covers field trips undertaken, 
giving comments (2) Summarizes country papers describing 
conditions in Chile, India, Indonesia, Malawi, Mauritius, 
P.hilippines, Sri Lanka and Tanzania (3) Includes a 'Review 
of Fertilizer Manufacturing Facilities in New Zealand' and 
programme of a conference of the NZ Fertilizer Research 
Association. Recommendations, List of Documents, List of 
Participants, Maps. 
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UNIDO/FAI Interregional Meeting on Safety in the Desig!! 
and Operation of Ammonia Plants 
New Delhi, India, 20 - 24 January 1976 

Language 

Safety in the Design Considerations of Ammonia Plants. 
Fact Experiences at Cochin and U!lyogamandal Plants 
By s. Chidambaram 
Vien...rra, 1975. 9 p. Graphs, Diagrams. 

Publication on industrial safety considerations in process 
design of ammonia plants (based on experience with two 
plants in India). - Considers engineering design at plants 
with 600 TPD and 120 TPD capacities, based on steam power 
napita reforming route, covering ( 1) High-pressure boilers 
and superheaters (2) Boiler water quality and silica 
deposits in turbines (3) Pipe construction material 
(4) F\J.rnaces (5) LT conversion catalysts, etc. Process 
Statistics, Bibliography. 

Safe Design and Operation of Ammonia Plants 
By. A.C. Ludbrook, M. Vos 
Vienna, 1975· 8 p. 

Publication on industrial safety aspectR in design and 
operation of ammonia plants. - Highlights safety aspects 
to be cons;_dered, covering (1) The engineering design stage 
(4) Procedures at 3tartup and during normal operation 
(5) Plant shutdown, etc. 
Steps to be Taken During Fabrication of Equipment to Ehsure 
Safe Operation of Ammonia Plants 
By K • S. Sarina 
Vienna, 1975· 28 P• 

Stresses requirements to be met by equipment exposed to 
high pressures and temperatures, covering (1) Excellence 
of raw materials used (2) Pre and post welding heat treat­
ment (3) Quality control as.pects (4) Training for skilled 
workers and supervisors. 

Safety Consideration in the Design of Ammonia Synthesis 
Loops 
By A. Ward, A. Sunderland 
Vienna, 1975· 12 p. 
Publication on industrial safety in design of equipment 
for anunonia plants, with special reference to ammonia syn­
thesis loops. - Covers (1) Operating conditions of ammonia 
loops and causes of recent plant shutdown (2) Process 
description, considering loops based on synthesis gas 
(A) from a reformer (B) from a partial oxidation plant 
(3) Measures to insure safety, considering engineering 
design, specifications, instruments, trip system, etc. 
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Language 

§.a!ety and Firefighting in Refineries and Fertilizer 
Plants 
By s. Xarutbappa 
Vienna, 1975. 16 p. 

Publication on industrial safety in petroleum refineries 
and fertilizer industry. - Covers (1) Philosophy of 
safety, required. training, maintaining interest (2) Fire 
prevention; equipment and materials for fighting 
petroleum fires; process unit fires; dangers from pyro­
phoric deposits in gas lines a~d vessels (3) Toxicity of 
tetraethyl lead, hydrogen sulphide (sulphw·) and ammonia, 
mentioning occupational disease hazards. 

General Aspects of Safety in Ammonia and Urea Pl~nts and 
URIDO's Technical Assistance to the Fertilizer Industry 
of Developing Countries 
Vienna, 1975. 19 p. 

Covers (1) Safety problems, considering transfer cf know­
how, technical aspects and human aspects of plant safety 
(2) Financial loss re~ulting from plant shutdowns (3) UNIDO's 
activities in the fertilizer sector, future programmes 
and suggestions for action. 

Special Refractory .Materials for Use in Gas Reformine 
By R.R. Miner 
Vienna, 1975. 16 p. Tables, Diagrams, Illustrations. 

Publication on industrial safety in ammonia plants, with 
special reference to the use of special refractory materials 
(alumina bubble products) in gas reforming. - (1) Reviews 
use of raw materials including: dense high alumina, fired; 
bubble high alumina , fired; dense sintered alumina; dense 
high alumina castable; bubble high alumina castable; 
ceramics fibre blanket (2) Discusses characteristics of 
each product and special areas of application (3) Covers 
tube and sheet protection. Process statistics. 

Stress Corrosion Cracking in Ammonia Plants 
By M.E.D. Turner 
Vienna, 1975. 16 p. Diagrams, Illustrations. 

Publication on industrial safety in ammonia plants, with 
special reference to the prevention of stress corrosion 
cracking (SCC) of equipment. - (1) Corrosion engineering 
(2) Implications of ~C in practice (3) Ammonia stress 
corrosion of brass (4) Chloride ~ of austenitic stainless 
steel (5) Caustic soda cracking of carbon steel (6) Stress 
corrosion peculiar to ammonia plants (7) Carbon steel in 
liquid aDIDonia, etc. Bibliography. 
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Language 

Explosion in Urea Fertilizer Factory Ghorasal. A Case 
History 
By A. Huq, A.K.M.A Ma.tin 
Vienna, 1975- 10 p. 

Publication on industrial safety for ~onia plants, 
presentin~ case study of an explosion at the ammonia 
control room at an urea plant in Bangladesh. - Covers 
(1) Fertilizer industry in Bangladesh (2) Condition of 
plant and equipment at the time of explosion (September 
1974) (3) Probable causes, impact on the national economy, 
measures taken to prevent recurrence of such disasters. 

Safety Au·ii ts in Ammonia. Pla.'lt Design 
By E.W. Owen, P.M. Sales 
Vienna, 1975• 30 p. 

Covers (1) Ba~ic principles of safe ~esign (2) Specific 
design attitudes (3) Review techniques (4) Environmental 
aspects and pollution control (5) Reliability engineering 
design and techniques (6) Factory layout including communi­
cations (7) Choice of t~chnology, process, machinery and 
equipment (8) Procurement (9) Feedback from site, problem 
reporting system, etc. Bibliography, Sample Problem Report. 

A Report on a Fire in the Ammonia Synthesis Unit 
By M.L. Seth 
Vienna, 1975· 10 p. Diagrams. 

Presents report on a fire in the ammonia synthesis section 
of a 450 tons per day ammonia plant in India, covering 
occurrence, damage caused, observations ma.de after the 
fire, probable causes, resulti~g modifications. Factory 
Layout, Equipment Diagrams. 

E 

E 

E 

Instrumentation and Computer Control for Safe Amm~nia E 

El~ 
By M. Nobue 
V~_enna, 1975. 38 p. Dia.grams. 

Publication on industrial safety in ammonia plants, with 
special reference to use of instrumentation and electronic 
data processing in process control. - (1) Describes proces~ 
at a typical large scale plant using steam power (2) Gives 
outline of main instrumentation (3) Covers (A) steam system 
and trip system (B) application of computerized automatic 
control (principles, available computer programmes, 
prospects). 

Safety Consideration in the Operation and Maintenance of 
Ammonia Plants 

E 

By T.M. Das 
Vienna, 1975· 110 p. Tables, Diagrams. 

Covera (1) Ammonia process technology (2) Hazards, workers' 
nafety and protective equipment (3) Power supply and power 
failures (4) Explosive mixtures and fire hazards (5) Air 
separation plants for oxygen gasification process; air clean­
ing (6) Catalysta (7) Process control, instruments, autornatjc 
trip systP.ms, pressure relieving devices (8)Pollutants and 
pollution control (9) Corrosion control (10) Maintena~cP. 
and repair, training, etc. ./. 
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La.n.guage 

Centrifugal Compresscrs for Ammonia Plants. Design and E 
Operation Considerations 
By W.A. Zech 
Vienna, 1975. 47 p. Diagrams, Graphs, Illustrations 

Covers (1) Fundamental design considerations for such 
standard equipment used in synthesis gas compression for 
ammonia production (2) Analytical tools at the designers' 
disposal, including electronic data processing (3) Merits 
of low pressure versus high pressure testing (4) Selection 
of compressors for typical ammonia plants (5) Serious 
operational problems and their prevention. 

Jhdras Fertilizers Ltd. (India) - Case -{istory of an E 
Accident in the CO Removal System 
By T.R. Visvanthan 
Vienna, 1976. 3 p. 

Publication on industrial safety a~pects of fertilizer 
industry in India. - Presents a case study of a failure 
in the carbon monoxide gas removal system of an ammonia 
plant, with reference to instruments, control valves, air 
cleaning. 

Safety in the Design ani Qrerating of Ammonia Plants 
By G.R. James, W. Fox, K.J. Stokes 
Vienna, 1976. 10 p. 

Covers (1) Some known incidents, their causes and reme~ial 
action (2) Characteristics of compound chemicals used; 
appropriate engineering design (3) Specifications for 
manufacture of ammonia from (a) natural gas (b) li~id 
or solid feedstocks. 

Safety in Design and Operation of IEL Ammonia Plants 
By K. Narayanan, R.B. Dutt 
Vienna, 1976. 13 p. 

Publication on industrial safety considerations in design 
and operation of ammonia plants in India. - Covers 
(1) Approach used at explosives and fertilizer plants, 
including: electrical classification of hazardous areas; 
special care in design and application of electrical 
equipment; automatic control instrumentation for process 
control (2) Reliability of protective devices, operational 
experience. 

Turbines and Compressors for Ammonia Synthesis Plants 
By A.N. Venkatcsen 
Vienna, 1976. 19 p. 

Covers: driving system, gas circuits, steam turbines, 
centrifugal compressors, lubrication; design of process 
control; safety valves; maintenance and repair. 
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Language 

Safety Considerations for Design of Re:f ormer Furnaces 
Ry 3.N. Nazir, R.N. Saran, G. Venugopal 
Vienna, 1976. 19 p. '!'ables, Diagrams. 

Covers (1) steam reforming of by·irocarb•)ns for manu­
facture of hydrogen and chemical synthesis gases 
(2) Importance of proper maintenance and repair (3) l!hgi­
neering design, instruments ar~ other equipment. Based 
on experience in India. 

Corrosion Problem in Air Separation Plant 
B,y A.S. Cbatha 
Vienna, 1976. 6 p. Diagrams. 

Publication on corrosion problems of a· fertilizer 
industry (ammonia plant) in India. - Describes factory 
and equipment, identifying causes of trouble and refer­
ring to remedial measures to minimize corrosion. 
Additional reference: maintenance and rerai~, industrial 
safety. 

Corrosion Control in Almlonia Plants 
By V.S. Pillai 
Vienna, 1976. 15 p. Tables. 

Covers (1) steam power plants using residual oil from 
petroleum refineries; corrosion experienced in such fur­
nace systell!S (2) Corrosion in cooling water (3) Cooling 
towers with contaminated water (4) Corrosion in C02 
removal systems. Based on experience in India. Statistics. 
Additional references: maintenance and repair, :factory, 
industrial safety. 

Testing and Control of Service Deterioration in Ammonia 
Plants: Pipe-lines and Vessels 
By C. Aravindak:shan, K.C. Banerji, P.K. Ghosh, 
K.V. Sundaram 
Vienna., 1976. 22 p. Tables. 

Publication on maintenance and repair regarding pipes 
and vessels in ammonia plants. - Covers (1) Preventive 
maintenancP and repair as against predictive maintenance 

(2) Commonly used techniques (3) Scope of testing of 
materials (4) Case histories (5) Gaps in technology. 
Based on experience in India. statistics. Additional 
references: industrial safety, factory, process control, 
corrosion. 

A Case Study on Iamrup Flue Gas Boiler li'ailure 
By B.B. Chandra 
Vienna, 1976. 15 p. Table. 

Case stud.r of a boiler's failure in an ammonia plant in 
India. - Covers (1) Amlonia plant based on steam reform­
ation of natural gas; process description (2) Specificati­
ons or the flue gas boilerj failure; salient features of 
modifications and repairs l3) Xodifications of instru­
ments. Additional references: maintenance and repair, 
steam power, industrial safety, factory. 

E 

E 

E 

E 

E 
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language 

Cormandel Fertilizers Ammonia Plan·t - A Case Study 
By M.R. Krishniah 
Vienna, 1976. 7 p. Diagrams. 

Case study of problems in an ammonia plant in India. 
- Covers (1) Explosion in compressor dischargP. line 
(?.) Failure of secondary reformer vessel wall. Additional 
references: maintenance and repair, process control, 
chemical reactors. 

E 

A Case History of Surge Problems in Process Air Centri- E 
fugal Compressor at Indian Farmers F~rtilizer Co-ope-
ra ti ve, Kalol, India 
By L.R. Talwar 
Vienna, 1976. 10 p. Diagrams, Graph. 

Case study of equipment problems in a fertilizer industry 
(ammonia plant) in India. - Covers: compressor data; 
development of trouble; causes for surging; remedies 
and additional precautions. Additional references: 
maintenance and repair, water, equipment, industrial 
safety, process c~ntrol. 

Catalysts in Ammonia Industry 
By T. S. Nagar junan 

E 

Vienna, 1976. 13 p. 

Covers (1) Conditions for proper performance of the 
catalyst; controlling parameter; properties of catalyst 
surface; aging of catalysts (2) Types of catalysts; 
naphta desulphurization; primary reforming; shift; 
methanation; ammonia synthesis catalyst. Based on 
experienr.e in India. Additional references: chemicals, 
sulphur. 

Design and Operation Problems of Compressor Systems 
in Ammonia Plants 
By L. Laboratore 
Vierma, 1976. 10 p. 

Publication on industrial safety in ammonia plants, 
with special reference to compression systems. - Covers 
(1) Critical areas in engineering design and operation 
of ammonia synthesis turbo compressors (2) Design 
criteria for related auxiliary equipment (3) Integration 
of the machinery with the plant Aystem (4) Process 
control and protective instruments. etc. 

E 

Safety in the Design and Operation of Ammonia Plants. E 
Report of a Meeting Sponsored Jointly by the UNIDO 
and the Fertilizer Association of India 
Vienna, 1976. 41 p. 

(1) Swnmarizos (A) issue papers and related di8CURsionF 
(B) country papers presented to the meetin$ (2) Gives 
list of documents. Recommendations. 

I ./. 
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Preparatory Meeting for the First Consultation Meeting 
on the Fertilizer Industry 
Vienna, Austria, 8 - 12 November 1976 

Review of the Draft World-Wide Stuciy of the Fertilizer 
~stry: 1975 - 2000 
Vienna, 1976. 17 p. Graph. 

Publication revi.owing a global study nf fertilizer 
industry prospects. - (1) Considers development poter.tial 
of this sector and its economic implications for targets 
set by the Lima Declaration (2) Covers: fertilizer world 
consumption with projections for 1980 to 20CX>; ¥orld 
produc:tion; raw materials (phosphate rock, potast., coal, 
s11lphur, natural gaH, petroleum, ammonia, water, etc.); 
organic materials; marketing; location of industry; 
polluti-:m control; national level and regional level 
policies (3) Suggests future action. Statistics. 

Supporting Informati ~m on "Eight Issues Which Might be 
Select~d for Consideration at the Consultation Meetin 

on Fertilizer Industr 1 6 
Vienna, 1976. 42 p. Tables, Graph~ 

Covers (1) Potential grcwth of world production and world 
consumption of fertilizers to year 20CX> (2) Future 
distribution o! production between developed ~ountries 
and developing countries; constructing factories in 
DC's; utilization of produ1~tion capacities; required 
financing; prices ~tability; altarnatives for DC's with 
small domestic markets; organic fertilizers; employment 
aspects. Statistics. 

First Consultation Meetin& on the Fertilizer Induntry 
Vienna, Austria, 7 - 11 February 1977 

Issues to he Considered by the Consultation Meeting 
on the Fertilizer Industry 
Vienna, 1976. 9 p. 

Co'!ers (1) The allocation of fertilizer production bet­
wee~ developine countries and devellped countries; ani 
among DC's (2) Infrastructure needed in DC's for pro­
duction and distribution (3) The construction and ope­
ration of fertilizer factories; methods to insure 
effective technology transfer and supply of machinery 
and use of existing and new production capacity 
(4) Financing cf plant3 and related infrastructure. 

language 

E F S 

E F S 

E F SR 
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language 

The Status of DevP.lcpment of the Fertilizer I!ldustry 
in Indonesia 
Published in co-operation with Ministry of Industry, 
Indonesia 
Vienna, 1977. 1 p. Map~. 

Covers (1) Current status, plan:-< and devcfopmen1. potential 
of the indu.strr (2) Priorities, production capacities. 
Industrial pr•>jects under way, urea productj o!l ba~~'~c •.m 
natural gas feedstl~cks, diversification (3) Fertilizer 
distribution; transport problems (4) ASFAN ~gicmal 
co-operation, multinational rrojects (5) Prospect~. 

Fertilizer Situati-:-n ir: Thailand 
By JJ..C. Piriyadis Diskul 
Vienna., 1977. 4 p. 

Covt-1rs agrirulture, fert.ilizer Uf;e (presently lo•); 
government efforts at promotion of related industrial 
projects based on availablr: indigenous raw materi:ils; 
phosphat€ exploration; technical assistance needs; regional 
co-operation within ASFAN, etc. 

Report of the First Consultation Meeting on th·~ Fertil~.?:E ... 
In~ustry 

Vienna, 1977. 38 p. 

(1) Covers l1a.ckgrowl!l and organi~ation of the mP.eting 
(2) Gives conclusior·~ re5c1.rding (A.) growt'1 of thP. devel•)p­
in~ countries' share of fertiliz1~r world production 1975 
to ?000; other objecti v~s ( D) infrastx·u.~turt ( G) t'1e 
ccmstruct.iori ·>f !";;rtilize1· plants, <!stab! i :>bment of n•"!' 
industry (D) the operation of plants, analysing maj~r 
reasons for inefficie-ncy (E) technical as~;j_stance. Re.le of 
!NIDO (F) financing of plants ( G) rf!c:i:)na.l C•J-1)pnrati.nn. 
H1:comrnen·.iations. List of Pa?·t.icipant.s. 

E 

E 

E F SR C 

Meet.inG with Non-Gov1~rnmental Organb~tions Having Consultative 
Status ..,ith UNIDO on Co--:>peration between these Organi:.:at.i:111:-: 
and UNIDO 
Vienna, AuHtria, 24 - 25 Jt;..y 1977 

Development uf thf: F1<rtilizf!r Industry in the Arab States 
Published in C'.'l-operation with tht~ Arab Feckr<-tiO!l or 
Chemir.al Fertilizer Producers 
Vienna, 1977. 4 p. 

Covers formation and functions of the 'Arab Feieration of 
Chemical Fcrtiliz~r Producers' (non-governmental orzani-
zat ions), 0utlining activities in the fields of studies, 
seminars, training, publications, and c:om>ideri.ng dE<Vt<lop­
ment. po-:'.?!itial of the industr·y in the Arab world. RefP-ren<'e: 
regiorii\l C'n-op~:ration. 

E 

./. 
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Technical Seminar on Contracting llethods and Insurance 
Schemes for Fertilizer and Chemical Process Industries 
Lahore, Pakistan, 25 - 29 November 1977 

Legal Aspects of Co~tracts for the Su.ccessful Construction, E 
Operation and Maintenance of Large Fertilizer and Chemical 
Processing Plants 
By D. Subramaniam 
Vienna, 1977, 71 p. 

(l} Covers (A} current legal practices in international 
contracts; scope, safeguards, dispute settleaent, 
insurance coverage (B) legal means and methods for improve­
ments of practices (C} establishment of a llU.ltilateral 
insurance scheme to cover consequential losses (2} Lists 
available model forms of contracts. Recomaendations. 

Insurance Cover Available from C0111111ercial Sources Relating E 
to the Construction and Initial Operation of Fertilizer 
Plants 
Published in co-operation with Hogg Robinson and Gardner 
Mountain Reinsurance Limited 
Vienna, 1977. 67 p. 

Covers (l} Existing forms of insurance cover available 
from comaercial sources for direct physical losa or damage, 
consequential financial losses, etc. (2} Extension of 
Insurance to loss of profits resulting froa inadequate 
performance of a plant (3} Costs estimates for specific 
forms of insurance policy covering p .e. an amnonia and 
urea plant, appending draft wording for six types of policy. 

A Proposal for an Improved Plant Acceptance Testrun 
Schedule to Keet Contractual Guarantees 
Vienna, 1977. 10 p. 

Covers (l} Customary guarantees by contractors (2} Iecha­
nical equipment acceptance testruns (3} Performance test 
guarantees with respect to: production capacity; efficiency 
or yield (productivity, equipment output ratio}; raw 
material and catalyst consumption; product quality standards; 
power consumption; environmental engineering, pollution 
control (4) Proposed test programme. 

Experience of Insurance in India 
By V.S. Pillai 
Vienna, 1977. 5 P• 

Publication on experience of insurance for fertilizer 
industry in India. - Covers: fire risk, machinery break­
down insurance; loss of property; comprehensive scheme 
for covering production loss due to fire or accident; 
premium rebate; examples of compensation allowed. 

E 

E 

./. 
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Si1-ry of' Four Papers Prepared f'or UIIDO on Contracts 
and Insurance for Fertilizer Plants 
Vienna, 1CJ77. 18 p. Table. 

Publication giving a ~y of four papers dealing with 
contracts and insurance f'or fertilizer industry and indi­
cating problems meriting f'urther examination prior to 
Second Consultation lleeting on the Fertilizer Industry. 
statistics. 

E 

ID/WG.~9/9 Coaprehensive Outline on Contracting Methods E 
By I. Tatar 
Vienna, 1CJ77. 28 p. 

Publication on contracting methods for factory establish­
ment. - Covers (1) Importance of preinvestment study 
(2) Different types of contracts (3) Contract preparation 
to include specifications of prices, raw materials, infra­
structure, etc. (4) Financial aspects and pa311ent 
conditions; guarantee and penalty clauses; factory 
commissioning procedures; insurance, spare parts; training 
of technical personnel. Additional references: technology 
transfer, chemical industry. 

ID/WG.~9/10 Legal Aspects of Contracting Methods and Arbitration E 
By K. Czeija 
Vienna, 1977. 25 p. 

Publication on legal aspects of contracting methods and 
dispute settlement in factory establishment. - Covers 
(1) Outline of contract procedures between contractor and 
purchaser in developing countries (::!) Case study of dispute 
and arbitration (3) Model formulation of contract clauses 
of importance; arbitration procedures and costs; legal 
assistance; conciliation committee. Bibliography. Additional 
references: technology transfer, chemical industry. 

ID/WG.~9/11 Technical Seminar on Contracting llethods and Insurance E 
Schemes for Fertilizer and Chemical Process Industries 
By I. Varkey 
Vienna, 1977. 22 p. 

Publication on contracting for factory establishment in 
chemical industry, with special reference to provision of 
insurance schemes for compensation f'or consequential 
losses. - Covers insurance schemes f'or risks and losses 
(a) prior to cOllllissioning a plant (b) af'ter plant is 
handed over. Annexes model insurance scheme covering 
most requirements. 

ID/WG.259/12 Pre-Contracting Procedures for Fertilizer and Chemical E 
Process Plants 
Published in co-operation with llational Design and Industrial 
::~rvices Corporation, Pakistan; Vienna lCJ77. 1 vol. 
{variou~ p!lgin~). Tables. 

-

Coveirr.. (.L) A'et~10<blogy sug~3~ed for public sector ~·intracts 
vr~cadcd !>Y acciJ.1"ei;e fe<>.f>"'..t.ility s\.ud.Y (2) Type of contract, 
bid. n.~r.iaea a.no! do::wue;i\.<1, g'J.BJ.-antne3 arid penal l.i6r,, indi­
cativt." costr., ~id evi.J:Jation, pa~nt ·tcrzr.·•, negot·:a.tfcm.o, 
va.111e ,i••dgement methoda~ ~;>ita.1 coet.i-; 1 prices Cs) nct ... iled 
3c.rvices to be ;.rn"!'i.c'ed oy (a.) tJontmctor eu;:>9lj' ing ·tota.l 
piant (:..>)by e1.1gi.ne~x·j11~ 1;ontrc\ctor .. ./. 

.......... ._ .......... lmll ........... ...,,,~, ......................................... . 
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Contracting Glli.deli.Les for Fertilizer and Cheaical Plants 
Published in co-operation with the Ia.tional Fertilizer 
Corporation of Pakistan 
Vienna, 1977. 14 p. 

Publication giving contracting guidelines for fertilizer 
industry and chemical industry, based on experience in 
Pakistan. - Covers contractors' and client's responsi­
bilities, prices, terms of ~t, guarantees, tests and 
penalties, taxes, force -.jeure, conciliation, arbitration, 
dispute settlement, teraination of contract. 

Performance Guarantees and Test 
By V.•. Bu.tt, A. Shahnawaz 
Vienna, 1977. 15 p. Tables. 

Publication on performance guarantees and tests in con­
tracting for chemical industry. - Covers ( 1} Criteria for 
effectiveness of plants (a) e:f:ficiency (b} low prod.uctim 
costs (c} low cap.itc:.l ~!>Sts (2) <hlrantees for factory 
establishment involving programme of work, penalty and 
bonuses, construction schedules, project cost control, 
reimbursable contract, quality, performance tests, rav 
materials, ~ngineering design. 

Typical Contract for Chelli.cal and Fertilizer Plants 
Vienna, 1977. 35 p. 

Publication containing sample contract for factoey 
establisbment in the chemical ind:istry. - Includes 
21 <U"ticles referring i.a. to scope of vcrk, conditions, 
equipment, licenses and technical information, prices, 
insurance, performance tests and dispute settlement. 

Experience in Contracting for Fertilizer and Chemical 
Plants in Pakistan 
Published in co-operation with Pakistan Board of 
Ind~trial Management 
Vienna, 1977. 29 p. Tables. 

Covers (1) Various types of contracts, their problem 
areas; guarantees, arbitration, scope of consultant 
engineer's work, subcontracting (2) Case studies. 
Additional references: sulphuric acid, caustic soda, coal, 
gypsum, ammonium sulphate, urea, natural gas, anmoniua 
nitrate, nitric acid, a11110nia. 

Peru. Contracting Methods and Insurance Schemes for 
Fertilizer and Chemical Process Industries 
B;y R. Berninzon 
Vieruia, 1977. 4 P • 

Publication on contracting for purchase of equipment for 
fertilizer industry in Peru. - (1) Presents a case stud,y 
of equipment replacement required after corrosion of steel 
pipes in condenser of a steaa poNer plant (2) Advocates 
training programme~ and technical assistance for developing 
countries in preparation of contracts including insurance 
guarantees. 

E 

E 

E 

E 

E 
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Country Paper of Afghanistan (Fertilizer Industry) 
By A. Olomi 
Vienna, 1917· 4 p. 
Publication on contracting for installation of fertilizer 
industry in Afghanistan. - Covers general practices for 
factory establishment including provisions for insurance, 
dispute settlement, supply of spare parts for maintenance 
and repair. 

E 

Project Implementation anC. Contracting for Fertilizer E 
Factories in India 
By T.R. Ardbana.ri 
Vienna, 1977- 15 p. Diagrams. 

Covers (1) Different ~ontract schemes depending o~ extent 
of domestic content in factory establishment (2) Specifi­
cations of respective responsibilities (3) Relative ad­
vantages of turn key and joint execution arra11gemcnts. 

Contracting Methods alltl Insurance for Fertilizer. E 
Indonesia Countr;r Paper 
Vienna, 1977. 4 P• 

Covers (1) Plants existing and under construction pro­
ducing urea, ammonium sulphate, ammonia, phosphate 
(2) Procedures followed for contracts and insurance 
schemes. Additional references: public ent'3rµrisei;, 
factory establishment. 

Evaluation of Risks in Tender Preparation 
By T.M. E\rans 
Vienna, 1978. 16 p. 

Publication on contracting methods for fertilizer 

E 

industry, with special reference to risk evaluation in 
tender preparation. - Covers (1) Tendering objec"tives; 
definition of responsibilities; methods of tender pricing 
(2) Evaluation of risk factors (pricing of work, time 
factor, guarantees and liabilities, payment methods, 
bonds; changes, termination or suspension of work; 
insurance; patents)(3) F~ctors peculiar to export contracts. 

UBIOO/mM Seminar - Lahore. The Contractor's View of E 
Consequential Liability 
By D. Glenton 
Vienna, 1977. 10 p. 

Publication on contracting methods and insurance schemes 
for factory establishment in chemical industry. - Covers 
(1) Unwillingness of contractors to accept liability for 
consequential losses; risks run by purchaser U!lder 
various types of contract; risks run by contractor 
(2) Incentives to the contractor to fulfil obligations; 
negative incentives (penalties) (3) Need for most careful 
project design and planning (4) Insurance packages; 
dispute settlement. 

./. 
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Language 

Agreement for Fertilizer Project. Co-operative 
Project Vie'lli 
By V .R. Boharapur~;:­
Vienna, 1977. 8 p. 

Publication on steps and issues in contracting for 
establishment of a fertilizer industry , based on ex­
perience in India. - Covers the basic agreement for 
the engineering services of consuitant; invitation to 
bid, accompanied by draft agreement; standardized 
agreement clauses; taxation problems, etc. Additional 
reference: factory establishment. 

Some Observations on Contract Conditions for Projects 
in Developing Countries 
By A. Brown 
Vienna, 1978. 1 p. 

Covers (1) Problem areas between project authorities 
and contractors, considering principal restraints to 
prompt project implementation (2) Responsibilities of 
project authority in pre-contract stage (3) Terms and 
conditions for foreign skilled personnel; facilities 
required, etc. 

Experience of Engineers India Ltd. in Contracting 
~thods 

By U.R.W. Pande 
Vienna, 1977. 10 p. 

Covers (1) Principal activities of public sector, firm 
concerning technology services in the field of petro­
chemicals and fertilizers (2) Types of contracts 
(a) cost reimbursable (b) fixed price; guarantees. 
Additional reference: factory establishment. 

Report (Seminar on Contracting and Insurance for 
Fertilizer and Chemical Process Industries) 
Vienna, 1978. 37 P• 

(1) Gives summaries of papers relating to experience 
in Pakistan, Peru, Afghanistan, India and Indonesia 
(2) Covers (A) pre-contracting steps and different 
types of contracts (B) guarantees and penalties (c) dis­
pute settlement, arbitration, insurance, model contracts. 
Recommendations, List of Participants. 

E 

E 

E 

E 
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FAI-IFDC Fertilizer Sengnar 1977 on Trends in 
Consumption and Production 
New Delhi, India, 1 - 3 December 1977 

Language 

Issues Facing the World Fertilizer Indu~try 
By M.C. Verghese 
Vienna, 1977. 51 p. Tables, Graphs, Diagrams. 

Covers: Need to increase food production and nutritional 
standards; infrastructure; delays in factory construction; 
full utilization of existing production capacities (water, 
power supply, manpower); contracting; rising raw ma~erial 
and capital costs; financing; cyclical world prices; 
alternative raw materials, advanced technologies; pollution 
control; technology transfer; regional co-operation. 
Statistics, Bibliography. 

Expert Group Meeting on Regional Co-operation among 
Developing Countries in the Fertilizer Industry 
Vienna, Austria, 8 - 10 February 1978 

Regional Co-operation in the Fertilizer Industry: Th~ 
Experience and Potential of the ANDEAN Group of Countries 
By P. Castro 
Vienna, 1978. 19 p. Tables. 

Covers (1) Experiences within the ANDFAN Group (fertilizer 
programme and model, proposals, joint ventures, financial 
aid) (2) Experiences involving (A) other Latin American 
countries (SELA, Bolivia, Brazil) (B) Colombia, Venezuela 
and Netherlands; Peru and Spain (3) Potential fields of 
co-operation, including information exchange, financing, 
tariff policy. Appends JUNAC background papers. Statistics. 

Co-operation in the Fertilizer Industry: The Experience 
of the Arab Federation of Chemical Fertilizer Producers 
By W.D. Kelada 
Vienna, 1978. 13 p. Tables. 

(1) Reviews development and prospects of the industry, 
listing plants, fertilizer products and export potential 
(2) Covers (A) establishment of the 'Arab Federation of 
Chemical Fertilizer Producers', its activities relating 
to production problems, information exchange, technical 
studies, training, meetings, documentation, etc. (B) future 
co-operation among Arab and other developing countries. 
Statistics. 

E 

E 

E 
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Language 

Co-operation Amongst Developing Countries in the 
Fertilizer Industry: The Experience of Pakistan as 
Regards Financing Two Fertilizer Plants 
By F.s. Aijazuddin 
Vienna, 1978. 4 p. Tables. 

Covers 'Paksaudi' and 'Pakarab' projects, outlining back­
ground of establishment, with attention to capital costs, 
forei~ 3xchange financing, technology transfer, con­
tracto1·s and consultants. Reference: regional co-operation, 
role of developing countries. Statistics. 

Regional Co-operation in the Fertilizer Industry: 
Experience and Opportunities in Latin America 
B,y E. Gutierrez-Salgado 
Vienna, 1978. 19 p. Tables. 

Covers (1) Fertilizer use and production {phosphate, 
nitrogen, potash); dependence on imports; effect of high 
prices (2) Present form and mechanism for co-operation 
in Latin America, mentioning experience of LAF'l'A, ADIFAL 
and SELA (3) Opportunities for increased co-operation, 
within and outside the region. Annexes statistics on 
fertilizer world consumption and Latin American production 
capacity and supply capability. 

E 

E 

The Potential for Co-operation in the Nitrogen Fertilizer E 
Industry in Latin America 
By E. Gutierrez-Salgado 
Vienna, 1978. 16 p. Tables. 

Covers (1) Raw materials and feedstocks (2) World pro­
duction capacity of anhydrous ammonia; consumption and 
demand (3) Current and future situation; projections, 
planning for additional capacity; export capacity, etc. 
Statistics. 

Bilateral and Regional Co-operation Among Developing E 
Countries in the Fertilizer Industry. Experience of India 
By S.K. Mukherjee 
Vienna, 1978. 35 p. Tables. 

Covers (1) Growth of the industry (production capacity, 
feedstocks, phosphate fertilizer, self help) (2)Bilateral 
relations with Iran, Sri Lanka, Bulgaria, Kuwait, Bahrain, 
United Arab Emirates, Iraq, Egypt, Philippines, Brazil, 
Turkey, Burma, Tanzaniay Libya, Zaire, Syria, Yemen PDR., 
ANDFAN Group countries ~3) F.quipment manufacture and 
factory construction in India. Statistics. 

Suggested Areas of Co-operation Among Developing Countries E 
in the Fertilizer Industry 
Vienna, 1978. 10 p. Tables. 

Covers (1) Suggested co-operation in (A) production of 
fertilizer intermediates and raw materials (B) promoting 
trade in these materials among DC's (C) in factory con­
struction with a view to increasing production capacity 
(2) Institutional framework and arrangements required to 
implement co-operation (3) Nitrogen and phosphate fertilizer 
world production and supply and demand. Statistics. 

./. 



m/wG.265/8 

ID/WG.265/9 

- 65 -

Language 

Posibilidades de Integracion en el Sector Fertilizantes 
del Grupe Andino. Algunos Trabajos de JUNAC al Respecto 
By R. Donso 
Vienna, 1978. 17 p. Tables. 

Publication on regional co-operation in the field of ferti­
lizer industry, with special reference to the ANDF.A.N Group. 
Covers (1) Past and proj~cted future {1989) use and pro­
duction of fertilizers in Bolivia, Colombia, Ecuador, Peru 
and Venezuela (2) Plants producing ammonium nitrate, 
phosphates, potash (3) Joint study of sector to discover 
most favourable condi tior1s for production and commerciali­
zation of fertilizers in sub-region (4) Required trade 
liberalization, information exchange, co-operation. 
Statistics. Additional references: transport, costs. 

Investment Planning in the Fertilizer Industry: Research 
and Applications at the World Bank 
By A. Meeraus 
Vienna, 1978. 14 p. 

Covers (1) Scope and objectives of long term research 
programmes at the World Bank; results achieved during 
research phase; application of planning method under 
operational conditions (2) Progress made in using planning 
models for sector and industrial project planning, 
referring to Fast Africa, global level model, Egypt, ASFAN 
and India. Bibliography. 

s 

E 

ID/WG.265/10 Posibilidades de Desarrollo de la Industria de Fertili- S 

ID/WG.265/ll/ 
Rev. 1 

zantes en Centroamerica 
By A. Guerra-Borges 
Vienna, 1978. 6 p. 

Covers (1) Consumption between 1961 and 1976 (2) Types 
of fertilizers preferred (3) Principal production firm 
FERTICA with factories in Costa Rica, El Salvador, 
Guatemala (4) Considerations affecting future demand 
within CACM and potential increase of production (5) Lo­
cation of industries, transport aspects, prices. 
Additional referenc~s: Honduras, Nicaragua. 

Report (Meeting on Regional Co-op~ration Among Developing 
Countries in the Fertilizer Industry) 
Vienna, 1978. 24 p. Tables. 

Covers (l) Co-operation L1 (A) production of fertilizers, 
intermediates and raw materials (B) trade policy and pro­
motion among DC's (C) con~truction and operation of 
factories (D) arrangement of institutional framework 
favouring co-operation (2) Global level supply and demand 

E F S 

in nitrogen and phosphate fertili?.er industry and in 
potash. Statistics, List of DocumentR, List of Participants • 
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First Working Group on Contracts and Insurance for 
Fertilizer Plants 
Vienna, Austria, 14 - 17 February 1978 

Some Practical Implications of Establishing a Multi­
lateral Insurance Sc~eme to Cover Con~eguential Losses 
that arise due to the Inadequate Performance of 
Fertilizer Plants and Specific Items of Equipment 

E F S 

Vienna, 1978. 13 p. 

Covers ( 1) Causes that might be covered ( 2) Measuri!1g 
consequential losses (3) Insu~ance cover available 
commercially; a proposed multilateral scheme; possible 
need for Government assistance (4) Alternatives involving 
public financing and credit insurance organization, etc. 
(5) Contracts giving better protection to all parties. 

Report (Working Group on Contracts and Insurance for 
Fertilizer Plants) 

E F S 

Vienna, 1978. 22 p. 

Summarizes discussions on: risk coverage; consequential 
financial losses and their compensation; insurance by 
commercial sources; government support for insurance 
schemes; draft contract clauses, etc. Recommendations, 
List of Participants, List of Documents, UNIDO Question­
naire. 

E 

Arab Federation of Chemical Fertilizer Producers (AFCFP)/ 
UNIDO Seminar on Raising Pr~ductivity of Fertilizer Plants 
Baghdad, Iraq, 24 - 27 March 1978 

Utilities Supply, Off-site Facilities and Technical 
Infrastructure for Efficient Operation of Fertilizer 
Plants 
By W.M. Butt 
Vienna, 1978. 58 p. Tables, Graphs, Diagrams. 

Publication on technical requirements for efficient 
operation of fertilizer industry plants. - (1) Outlines 
issues (2) Covers (A) power supply, cooling water steam 
power, water supply and water treatment, instruments, 
air cleaning, storage facilities, electric power, main­
tenance and repair, spare parts supply (B) emergency 
situations, industrial safety (C) environmental engi­
neering, pollution control (D) economic aspects. 
Bibliography, Statistics, Flow Charts. 

E 
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Language 

Technical Xanpower Development 
By V.R. Vangala 
Vienna, 1978. 54 p. Tables, Diagrams. 

Publication on training for technical personnel for 
fertilizer industry. - Covers: manpower and management 
development as a factor of productivity; organization 
of in-plant training; employment policy relating to new 
plants; optimal staffing scheme; social aspects of man­
power development; raising labour productivity; training 
programmes, giving case studies (Egypt, India); role of 
UNIDO. Includes manning table for foreign skilled 
personnel for an ammonia-urea plant. 

First J(eeti.ng of the Working Group on llodcl Contracts 
for Fertilizer Plants 
Vienna, Austria, 10 April 1978 

Report of the Meeting 
Vienna, 1978. 8 p. 

(1) Covers background and purpose of the meeting 
(2) Presents a check list of main articles of model 
contracts and a list of anne:xures to the ma.in cOlllDercial 
contract (for discussion at future meetings). 

E;xpert Group Meeting on Fer.!ili~ Plant Cost Reduction 
and Ways to llobilize Sufficient Financing 
Vienna, Austria, 11 - 14 April 1978 

Ways and Means to Reduce the Cost of Fertilizer Plants 
to be Built in Developing Countries 
By V .S. Pillai 
Vienna, 1978. 53 p. Tables. 

Covers: cost rise in plants since 1970 and influence on 
infra~tructure; capital structure, capital ],vestment, 
working capital; feasibility study, location of industry; 
clear specifications; bidding and evaluation; av.iidance 
of project delays; standardization for ammonia plants; 
the role of developing countries in co-operation for 
technology transfAr; customs policy; barge-mounted units. 
Statistics. 

E 

E 

E 

Some Aspects on Ways and Jleans to Reduce Fertilizer Plant E 
Costs and to Mobilize SUfficient Financing 
Vienna, 1978. 8 p. 

Covers (1) Infrastructure components costs; capital costs; 
requirements for typical ammonia and urea plants (2) Pro­
posals to reduce costs, referring to: location of industry; 
clear specifications for international bidding; consulting; 
standardized building design and factory layout; engineering 
costs for similar plants; tax exemption for import of equip­
ment; possible use of barge delivery (3) Source of !'unds, 
joint ventures, international co-operation, role of inter­
national organizations, TCDC. Recoomendations, Statistics. 
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language 

Reduce Costs by Planning the Overall Project 
By D. Elliott, I.G. Hirst 
Vienna, 1978. 15 p. Diagram. 

Publication on project design and planning as a factor in 
reducing costs in the fertilizer industry. - Covers: 
project conception and management, role of the project 
ma.aager; fundamental steps, feasibility study, contract 
award, project implementation, operation, role of con­
sultant, etc. Appends flow chart for an industrial project. 

Sup--.gestions for Increasing Standardization of Ammonia 
Plant Capacities and Equipment 
By F.C. Brown 
Vienna, 1978. 11 p. 

Publication on costs reduction for fertilizer industry, 
with special reference to standardization of ammonia 
plant capacities and equipment. - Covers: standardizing 
process and engineering design; plot areas and pipe 
standards; specificatfons for vessels (boilers) and heat 
recovery; electrical equipment and instruments; mecha­
nical equipment; reducing maintenance and repair and 
production costs; environmental engineering, industrial 
safety, pollution control; flowsheet conditions; role of 
UNIDO. 

Cost of Fertilizer Plants in Spain, South America and 
the Middle F.ast 
By L.M. Marzo 
Vienna, 1978. 7 p. Tables. 

Publication on comparative costs of fertilizer industry 
plants in Spain, South America and the Middle East. -
Provides up-to-date figures on costs within battery limits 
for plants producing ~arious fertilizers and phosphoric 
acid and sulphuric acid. Reference: production capacities. 
Statistics. 

Reduction in Investment and Operating Costs Achieved 
through the Use of New Ammoniation S1stems 
By J. De Mingo, F. Pollastrini 
Vienna, 1978. 12 p. 

Covers: choice of technology for granulation process; 
the slurry process; simplification of ammoniation system, 
the pipe chemical reactors, industrial application at 
specific plant; production costs, investment, equipment 
costa. Process flow charts. 

E 

E 

ES 

ES 
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Language 

The Effect ·:>f Proper Project Management on Reducing 
Costs for Fertilizer Plants 
By P.V. Clifton 
Vienna, 1978. 10 p. Tables, Graph. 

Covers (1) Ways and means to reduce capital costs for 
short-term and medium-term, considering especially 
production of ammonia and urea in integrated factoriE-s 
(2) Investment, financing, prices, industrial project 
para.meters (3) Factors t» be comddered by project 
manager for successful establishment of new industry in 
this field. Statistics. 

The .Mobilization of Finance for the Constructbn of 
Fertilizer Plants in the Developing Countries 
By J. White 
Vienna, 1978. 4 p. 

Outlines issues involved, formulating some relevant 
questions. Reference: establishment of new industry, 
loans, source of funds. 

E 

E 

Some Suggestions for Reducing Investment Costs and E F 
Mcbilizing Sources of Financing for Fertilizr.r Plants -
Experience of Romania in this Fit1ld 
By N. Popovici 
Vienna, 1978. 15 p. Tables, Diagram. 

Covers: choice of technology, !oration of fodust1·y, 
production capacity of the units; standardization of 
installations; participation of nationals in construction; 
technology transfer; degree of automation; optimum 
pollution control; financing. Reference: capital cost8. 

Means to Reduce Costs of Fertilizer Plants - An F.Q=ptian E 
Case History 
By A.R. Shou1cry 
Vienna, 1978. 13 p. Tables. 

(1) Presents case study of the 'Helwan' nitrogen ferti­
lizer project, itemizing investment costs (2) Identifies 
seven components constituting fixed capital costs and 
workir,g ca.pi tal requirements and outlines ways toward 

luction of capital costs. Reference: site assessment, 
:factory building deaign ancl const::'llction, machinery and 
equipment costs, choice of technology. Statistics. 

Increase in Cost of Building an Ammonia Plant ~jnce 1970 E 
In co-operation with Centre d'Etude de l'Azote, Zuerich 
Vienna, 1978. 6 p. Tables, Graphs. 

Presents information, indic£>s a11d some conclusions based 
on relevant experience in Italy, Netherlands, UK and 
Germany, FR. Stati~ti.cs. 
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Possibilities of Reduction of Investment in Fertilizer 
Projects in Developing Countries 

E 

By R.R. Porir.ba 
Vienna, 1978. 45 p. Table~. 

{l) Ellaaines capital structure of some nitrogen fertilizer 
plants in India, attempting to isolate variou~ cost 
centres and investigate their effect on total investment 
(2) Covers possibilities of cost reduction in future pro­
jects (3) Presents case studies and conclusions relevant 
also to ph~spbate fertilizer industry. Reference: tax 
and customs policy, license, engineering, procurement 
charges, financing modes, prices, contracts, equipment. 
statistics. 

Reducing the Cost of Fertilizer Plants in ,Developing 
Countries 
By A. Ben Youssef, JI. Sellami 
Vienna, 197~- 5 p. 

Covers factors in reducing capital investment costs, 
with ~pecial reference to (1) Location of industry taking 
advantage of state-provided infrastructure (2) Provision 
of precise project information in invitations to tender. 

EF 

Report {Meeting on Fertilizer Plant Cost Reduction and E F S 
Fina.!:.cing) 
Vienna, 1978. 22 p. 

Summarizes discussion and gives conclusions with regard 
to (1) Increase in the capital costs of fertilizer plants; 
trends (2) Ways and means to reduce investment costs 
(3) Financing of plants; foreign exchange component; loan 
policy of banks. Reference: IBRD, CMEA.. Statistics, 
Recoounendations, List of Documents. 

3econd lleeting of the Working Group on Model Contracts 
for Fertilizer Plants 
Vienna, Austria, 19 - 23 Jwie 1978 

Report of the Jleeting 
Vienna, 1978. 17 p. 

(1) Covers harmonization of approaches regal'ding contents 
and teMlinology of model forms of contract (2) Annexes i.a. 
liuts of main articles and technical annexures of contract; 
additional clauses; suggested outline of guidelines for 
u&e. List of Participanta. 

E 
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Second Consultatfon Meeting on the Fertili:r.er Industry 
Innsbruck, Austria, 6 - 10 November 1978 

Mod.el Forms of Contract for the Construction of a 
Fertilizer Plant and Guidelines for their Use. 
Training of Personnel for start-up and Operation 
of a New Fertilize:::- Plant 
By P.T. Pupuk sriwidjaja 
Vienna, 1978. 24 p. Tables, Diagrams. 

Covers: organizational aspects of staffing; recruit­
ment training of technical personnel by contractor; 
training opportunities in developed CQuntries; tr~in­
ing abroad; co-operation: role of developing coun~ri~s. 
Reference: Training centres, training programmes, 
project implementation. Manning table, statistic3. 

E 

The Preparation by UBIDO of Model Forms of Contrac·t E F S R C 
fo~ the Construction of a Fertilizer Plant and Guide-
lines for their Use 
Vienna, 1978. 17 p. 

(1) Covers: follow-up activities reco!llll!ended by previous 
meeting; need for model forms; role of UNIDO in their 
preparatio11; guidelines for their use; relevant w~rkir.g 
group; features of the UNIDO draft forms on which 
international agreement could be reached; approa;;~i for 
finalization. (2) Annexes (A) uniform list of 3.rticLs 
included in model for-.ns (B) checklist of technical 
annexures to cor,tract. Reference: factor;,-, te~:nnology 

transfer. 

FAO Fertilizer Activities 
Vienna, 1978. 12 p. 

Covers: promotion of :fertilizer use; programme, 9ro­
jects, training; international supply scheme (IFS); 
improvement of distribution and credit networks; 
economin aspects of use; FAO information service, 
electronic data processing; monitoring supply, deu.and 
and. prices; international policy issues; environmental 
problems, pollution control; fertilizer use in forestry 
and aquaculture fishery. Reference: fertilizer industry, 
international organizations. 

Opportuni tiee for Co-operation Amongst Developin.\ 
Countr1P.s in the Fertjlizer Industry 
Vienna, 1978. 29 p. 

Covers (1) Importance of fertilize~s for agriculture 
of DC's (2) Co-operation (A) to utilize excess capacity 
( B) in sett ine up riew factories and plarm.ing of new 
industrial projects ( C) iri "'et ting up train in~ cer1t:.·es 
(E) in distribution of fertili;ers (3) Co-operati.on 
contracts: problems, formulation, benefitA (4) 'J'he ~·ole 
of UNtDO anrl other international organi.zationi:. Ref13-
rence: transnational co1·porations. Lbt of Documents. 

E 

E F S 
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Infrastructure Required for the Production and Distri­
bution of Fertilizers 
Vienna, 1978. 53 p. Tables. 

E F SR C 
E 

Covers: the estimated investment costs of establishing 
items of infrastructure; the demarcation of responsibility 
for establishing such infrastructure between the govern­
ment and the fertilizer produr.ing enterprise; terms 
appropriate for financin5 such infrastructure investments. 
Refe~ence: government policy, training, storage, trar.s­
port, so~ial aspects, case studies, developing countries. 

Demarcation of Responsibili t.r for Establishing the E F S R C 
Infrastructure Required for the Production and Distri-
bution of Fertili~ers. !3suc Paper 
Vienna, 1978. 14 p. 

Covers ( 1) Identification of items of infrastructure 
required and the~r estimated invP.3tment costs (2) Demar­
cation of re~ponsibility for establishing and fina.~cing 
infrastructure fer (A) a fertilizer f:-.. ctory ( B) distri­
butioi1 (3) Arrangements and terms and conditions 
appropriate for financing (4) Guidelines on which inter­
national agreement mic;ht be reached at consultation 
meeting. Additional references: public financing, loans, 
establishment of n~w industry. 

Ht<e;ional Co-operation Amongst Developing Countries in E F 3 
the Fertilizer Industry. Qpportunities in LDC's to 
Establish Facilities for the Production and Distri-
bution of Fertilizers and the Interr.ational Co-operation 
f<cguired 
Vienna, 1978. 14 p. Tables. 

(1) SWnnBrizes results of a survey of investment oppor­
tunities for establishment of facilities for bulk­
blending and bagging or production of fertilizers in ?j 
LDC's of Africa, Niddle East and Asia (2) Cuvers~ trends 
in fertilizer- use; sources of 3upply; high costs of 
delivery to farmers (distribution); investment opportu­
nities, capital investment required. Additional 
references: phosphate, nitrogen. Statistics. 

Investment and Production Cost of Fertilizers 
By W.F. Sheldrick 
Vienna, 1978. 21 p. Tables. 

(1) Indicates, for a range of ope~ating conditions and 
locations, the eff"cct of such costs in establishment of 
new industry on future prices of some nitrogenous and 
phosphate fertilizers (2) Covers manufacture of 
(A) urda (B) phosphoric acid and triplephosphate. 
Acl.ditional references: IBRD, estimating, capital costs, 
comparative costs, aaunonia, sulphur, natural gas. 
Statistics. 

E 
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Arrangements for Meeting to Promote the Establish­
ment of Fertilizer Plants in Developing Cormtries 
Viellllh, 1973. 2 p. 

E F SR 

Aide Memoire for a meeting on fertilizer industry, 
with special reference to relevant establishment of 
new industry in developing countries. 

Preliminary Draft of tt.e UNIDO Medel Form of Cost 
Reimbursable Contract for the Construction of a 
Fertilizer Plant 

E F SR 

In co-operation with National Design and Industrial 
Services Corp., Lahore, Pakistan 
Vienna, 1978. 120 p. 

(1) P~ovid~s 46 contract articles (2) Covers (in a 
separate Addendum) technical aspects ~nd sptcifications 
for an ammonia-urea complex based on natural gas. 
BackgrGl~~d references: estaolishment of new industry, 
model~. 

The Progress Made in Implementing the Follow-up 
Action Recol!llli~nded by the First Consultati0n 
.Meeting. Issue Paoer 

EFSRC 
E 

Vienna, 1978. 34 p. Table. 

Covers (1) FoHow-up action recommende;d (2) Pro6"'."ess 
in the areas of (A) contract procedures {B) a muiti­
lateral insurance scheme (C) costs reducticn for 
ferti lizcr facto.rie s ( D) monitoring of growth of pro­
duction capacities (E) regional co-operation, role 
of developing countries (F) infrastructt4.rH; infor­
mation services, INTIB; relevant experience in 
establishment o!' new inciustry; industrial consulting. 
List of Documents. Statistics. 

Contint:.ous Mani torine of the Growth t";,f Fertiliz~r 
Capacity at the National, Regional ami Global Levels 
in order to Fa.cilitate a Balanced Grcwth of the 
World Fertilizer Indust.r..I -
Vienna, 1978. 44 p. Tables. 

E 

Cover::; demand, supply a.nd. production capacity for 
fertilizers at the global level, regional level and 
national level, consider~ng nitrogen, phosphate 
(phosphoric acid) an1 potash pl.'oduct3, with ref.cranct.: 
to the rnediuu: tt".rm, short term and long tel·m prospects. 
Additional ref~rence!;;: world production~ worl~ cor.­
sumption, forec"i.st, 1eveloping countriea. St:i..ti.stics. 

F S 
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Report of Worki!lh Group2!?- Ir.fra~tructure for the 
Production and Distributio~ ~i FertiiizP.rs 

EFSR 

Vier.na, 1978. 7 p. ~abl~s. 

Publication en iinan~~ng of infrastructure required 
in establishment of fertilizer industry i!i developing 
cour. tries. -- Contains ( 1) RP.pert of a working group 
sP.t up tc consi~e~ and formulate relevant gaidelines 
fur the Second ConS'.ll!ation Meeting on the industry 
(2) Text of guid~lines and recommendaticns concerning 
(A) demarcation of related re~ponsibilities (B) financ­
ing (3) Outline of infrastructure require~~nts. 
Additional references: establishment of new industry, 
pubEc fir.:....,.'lcing, distcib1.1.ti<m. 

Report (Consultation o~ Fertilizer I~dustry) E F SR 
Vi~nna, 1978. 60 p. 

Covers (1) Relevant role of UNIDO; progress made sin:-<? 
First Gcns~ltation Meeting (2) Activiti~s of FAO, IBRD 
ar.d other international organizations (3) Topics for 
further e:x:-"!.!llination by UNIDO (4) Infrastructure for 
production and distribution of fertilizers (5) Role of 
developing cvu.11tries in co-operation ( 6} Model form< 
of contract for factory cons~ruction. Additionai 
reference3: least developeci. countr~es, techn"ica:: 
assistance. List of Participant~, List of Documents. 

Report of the Working Group on Regional C?'>Peration E F S R 
Between Jeveloping Co-;mtries in the Fertilizer Industr,y 
Vienna, 1978. 8 p. 

Covers (1) fu.c!~ound to co-operation (2) The role of 
UNIDO in strengthening co-operation between d~veloping 
countrie~ (3) Reco!Dlllend.ations regdrding a programme 
for immediate action including establist.n:ent of an 
a.cl hc;,c colllll'ittee. 

Report of the Working Group on the ULlIDO Model Form 
of Cost Reimbursable Contra.ct for the Constructi(·n of 
a Fertilizer Pla.nt 
Vienna, 1978. 11 p .• 

Contains (1) Summary of discussions; conclusions and 
recommendations of the Working Group (2) Proposed 
modifications to the model form of ~he contract. 

E F SR 
E 

~raliminary D~aft of the Model Form of Turn-Key E 
Lump-Sum Contract for the Construction of a Fertilizer 
Plant 
~a, 1978. 173 p. 

Contains (1) 46 a.·ticles of the contract (2) Technical 
anne'CUres prep.-::i.red for an ailllllonid-urea complex based 
on natural. gas. Background references: establishment 
of new industry. 
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Language 

Summary Table of Infrastructure Requirements f0r 
18 Fertilizer Projects Appraised by the World Bank 
By C.J. Pratt 
Vienna, 1978. 2 p. Tables. 

Summary t.able of infrastructure requirements :or eightee?< 
fertilizer industry projects appraised by the IBRD. 
Statistics. 

International Forum on A ro riate Industrial Technolo.r. 
New Delhi Anand, India, 20 - 30 November 1978 

The Fertilizer Industry. Background Paper 
Working Group No. 1 - Appropriate technology for 
heavy industries. 
By M.C. Verghese 
Vienna, 1978. 20 p. 

Publication on appropriate technology regarding ferti­
lizer industry. - Covers (1) 'Jumbo' plants to feed 
satellite end product factories at district levels and 
in rural areas (2) Model approach: •Jumbo' plants and 
technical personnel; technology transfer; multiplier 
and demonstration effect (3) Process, equipment; bulk 
storage, materials handling, blending, bagging plant 
(4) Liquid fertilizers (5) Investment costs (6) Employ­
ment, management, traini.ng (7) Agriculture, multi­
national projects, economic implj~ations. Reference: 
heavy industry. 

E 

E 

The Fertilizer Industry in India. Background Paper E 
Working Group No. 1 - Appropriate technology for 
heavy industries. 
In co-operation with Fertilizer India Ltd. 
Vienna, 1978. 64 p. Tables, Diagrams. 

Covers (1) National economic implications of fertilizer; 
agriculture; food cereals; soils, crop yield; prices; 
distribution and marketing; sales outlets; organic 
fertilizer, farm waste utilization (composting); u:;c of 
green manure as a source of nitrogen; agricultural 
development, expansion of use of production capacity; 
product mix; material:::; handling; packaging. Rcfcrcnc.:~: 

urea, storage, warchouGcn, appropriate tcchnolor,y. 
Statistics. 
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Language 

Thermophospbate Produ~tion in llace Roasting Furnace E 
(In 'Technologies from Developing Countries', Vol. II, 
page 1) 
Vienna, 1978 

Publication on thermophospbate fertilizer production for 
perennial plantation. - (1) Describes a low costs 
process based on apatite concentrate submitted to heat 
treatment (2) Covers {A) technical aspects and economic 
aspects (B) status of commercialization, giving contact 
address for further information. Additional references: 
organic acid, slag, charcoal fuel, furnace, appropriate 
technology, patents, Brazil. 

Fertilizer From Waste Hair 
(In 'Technologies from Developing Countries•, Vol. II, 
page 8) 
Vienna, 1978 

Publication on hair waste utilization for fertilizer 
production. - (1) Describes a simple process for ma.king 
an indigenous fertilizer from waste tannery and human 
hair rich in nitrogen (2) Covers (A) technical aspects 
and economic aspects (B) status of commercialization, 
giving contact address for further information. 
Additional references: leather industry, appropriate 
technology, pilot plant, India. 

Gobar C':a.s Plant (In 1Technolofes from Developing 
Co\Ultries•, Vol. II, page 175 
Vienna, 1978 

Publication on a biogas plant providing gas and ferti­
lizer slurry. - (1) Describes a plant which is easily 
constructed and uses the dung of five head of cattle 
as raw material for daily gas production sufficient for 
one family (2) Covers equipment costs and running 
expenses, medium lifespan (30 years), commercialization. 
Contact address is given. Additional references: energy, 
fuel, methane, rural area, appropriate technology, 
Pakistan. Diagram. 

Meeting of Experts on the Insurance of Consequential 
Losses Incurred by Fertilizer Plants 
Vienna, Austria, 18 - 20 September 1978 

Draft Re port 
Vienna, 1978. 53 p. Tables. 

E 

E 

E 

Covers (1) Awareness in developing countries of the 
availability of relevant insurance cover (2) Existing 
insurance covering; areas of possible extension; costs 
estimates (3) Jfa.jor gaps between present nover and buyers• 
requirements (4) Performance bonds. Further reference: 
contract, financial loss, machinery, factory. Annexes 
answers to UR'IDO questionnaire, insurance samples, list 
of documents, list of participants. Recommendations. 

F S 
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Expert Group Meeting on Industrial Financing 
Vienna, Austria, 6 - 8 December 1978 

Problems of Financin of Industrial Infrastructure 
with cial Reference to the Fertilizer Industr 

Vienna, 1978. 9 p • 

Covers (1) Infrastructure for a fertilizer factory 
and for effective distribution (2) Financing aspects 
(3) Terms and conditions of external sources of 
financing. Additional references: co2t of capital, 
public financing, capital costs, production costs. 
Annexes a checklist for infrastructure requirements. 

Technical Consultation on Corrosion in Fertilizer Plant2 
Sandviken, SWeden, 27 - 31 August 1979 

Languagt~ 

E F S 

Country Paper by Mauritius. Corrosion Problems B 
Encountered at the Mauritius Chemical and Fertilizer 
Industry 
By G. Comarmond 
Vienna, 1979. 11 p. Graphs, Diagrams, Illustrations. 

Covers probleiDS encountered (1) At a nitric acid plant 
(ammonia oxidation process} (2) In the liquid ammonia 
storage area. Additional references; tail gas, heating, 
cooling, technical aspects. Flow Chart. 

The Corrosion of C02 Stripper Gas Reboiler in P.T. E 
Pupuk Sriwidjaja, Indonesia 
By U. Sumitro 
Vienna, 1979· 12 p. Diagrams. 

Publication on corrosion in fertilizer indu:;try (urea 
plant) in Indonesia. - Covers: the plant; problems in 
the stripper gas reboilers; technical aspects; the 
failure and result of observations; discuP>sion and 
corrective measures. Additional references: maintenance 
and repair, pipes, equipment • 

Country Paper from India. Stress Corrosion Failures 
in Reformer Furnace Components 
By C.V. Srinivasan 
Vienna, 1979. 12 p. Graphs, Diagrams, Illustrations. 

Publication on corrosion problems in fertilizer industr,y 
(ammonia plant) in India. (1) Describes repeated and 
unusual occurrences of stress corronion failures at the 
top inlet material components of the primar.,y reformer 
furnace in an ammonia plant (2) Discussen experience in 
maintenance and repair and remedial actions to reduce 
incidence of failure. Additional references: metallurgy, 
welding, heat treatment. 

E 

I 
'I ' 
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A Presentation of T,ypical Equipment Corrosion 
Phenomenon in Lar -Scale Ammonia Plants 

Country Paper from the People's Republic of China) 
By Y. Zhong, W. Sun 
Vienna, 1980. 8 p. Tables. 

Covers (1) Typical case study' of (A) primary reforming 
furnace tube failure (B) gas removal reboilers 
corrosion (c) corrosion in water cooling equipment 
(2) Analysis of causes; conclusions. Additional 
references; maintenance and repair, pipe. 

Urea Fertilizer Factor Ghorasal Dacca 
660 Jr!' D Natural Gas Based Ammonia Plant 
Country Paper from Bangladesh 

By M.D. Sayeed 
Vienna, 1980. 8 p. Tables. 

ladesh. 

Covers (1) Background and performance of factory based 
on natural gas, operating since 1970 (2) Technical 
aspects of process; catalyst being used (3) Failures 
in equipment; bottlenecks for capacity use (4) Problems 
encountered and preventive measures against corrosion. 
Additional references: steam, boilers, chemical reactors, 
maintenance and repair. 

Count~y Paper from Saudi Arabia. Special Corrosion 
Problem and the Repair at Safco 
By I • Al-Makanzi 
Vienna, 1980. 1 p. Diagrams. 

Covers (1) Operating history and fail'.ll'e of an urea 
autoclave vessel after development of corrosion leak 
through bottom forging (2) Repair procedure (3) Causes 
of failure; conclusions (4) Stress-relieving of urea 
chemical reactors. Additional references: ammonia, 
maintenance and repair. 

E 

E 

E 

Country Paper from Kuwait. Corrosion Problems E 
Experienced in Ammonia and Urea Plants 
By H. Abdel Nabi Ba.baa 
Vienna, 1980. 45 p. Tables, Diagrams, Illustrations. 

Covers (1) Ammonia plants; case of {A) surface con­
densers of the ammonia compressors (B) overhead con­
denser (2) Corrosion in urea plant, o~curring mainly 
i~ the chemical reactors and let-down valve, the high­
pressure decomposer and the carbonate pumps (3) Causes 
of failure; visual inspection, macroscopic and micro­
scopic examination, chemical analysis. Additional 
references: cooling, sea water, natural gas, main­
tenance and repair, galvanic corrosion, pipe. 

./. 
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Language 

Report (Consultation on Corrosion in Fertilizer Plants) 
Vienna, 1979. 26 p. 

Covers (1) Organization of the meeting (2) Summarizes 
papers and discussions on experience of Bangladesh, 
China, India, Indonesia, Saudi Arabia, Kuwait, Tunisia 
and Sweden, with reference to plants producing ammonia, 
urea, sulphuric acid, phosphoric acid, ni tr·:>gen, nitric 
acid, etc. Additional references: steel, alloys, welding, 
sea water cooling, coatings. List of Participants, List 
of Documents, Meeting Evaluati~n. 

Seminar - Work~hop on the Exchan.~ of Experiences and 
Technology Transfer on Mini H.ydro Electric Generation Units 
Kathmandu, Nepal, 10 - 14 September 1979 

Seminar Report on Development of Small-Scale JJ.ydro­
electric Power and Fertilizer Production in Ne 1 
In co-operation with Asia Society SEA.DAG , New York 
Vienna, 1980. 19 p. 

Covers (1) Current energy situation, forestry, problems 
of deforestation; relevant studies (2) Hydrological 
data for small rivers; small hydro-projects; social and 
economic aspects; rural development (3) International 
experience in this field; appropriate technology for 
turbines, eenerators, etc. costs (4) Mineral resources; 
nitrogen fertilizer production (u~ing electrolysis); 
electric ARC process; choice of technology (5) Rural 
area energy balance; village electrification. List of 
Participants. 

Fifth J'l'feeting of the Working Group on Model Contracts 
for Fertilizer Plants 
Vienna, Austria, 26 - 30 March 1979 

Report of the Meeting 
Vienna, 1979. 6 p. 

CovP.rs the preliminary draft of the UNIDO models form 
of a costs reimburs?.ble contract, indicating required 
changes. 

Expert Group Meeting on UNIDO Model Forms of Contract for 
Fertilizer Plants 
Vienna, Austria, 26 - 30 November 1979 

E 

ji_; 

E 

Second Draft of the UNIDO Model Form of Coflt Reimbursable E F S 
~ontract for the Construction of a Fertilizer Plant 
Vienna, 1979. 126 p. 

I 
Ccvers 46 c.1ntract articles and (in a separate addendum) 
technical aspects and specific3tions for an ammonia.­
urea complP.x baHcd on natural eas. Background references: 
n:;tablishment of new j_nduntry, technology tran~fer. 

. I. 
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Language 

First Draft of the UNIDO Model form of Turn-Key 
Lump-Sum Contract for the Construction of a Fertilizer 
Plant 
Vienna, 1979. 171 p. 

(1) Covers 47 contract articles (2) Appends technical 
material prepared for an ammonia-urea complex based on 
natural gas. BackgrounQ references: establishment of new 
industry, technology transfer. 

E F S 

TyPe of Performance Bond That Might be Included in the E 
UNIDO Model Forms of Contract 
Vienna, 1979. 12 p. 

Publication on alternative types of performance bond for 
possible inclusion in the UNIDO model forms of contract 
for fertilizer industry. - Covers (1) Performance bond 
payable (A) on demand to the purchaser (B) after default 
by the contractor has been proved to the surety and after 
the surety has taken all steps to fulfill specific per­
formance of the contract (2) Coverage and estimated costs 
of the performance bond (3) IBRD practice on performance 
bonds. Additional references: factory, technology trans­
fer, purchasing, insurance, dispute settlement. 

Draft Report (Meeting on UNIDO Model Forms of Contract E F S 
for Fertilizer Plants) 
Vienna, 1980. 28 p. 

Covers (1) Organization of the meeting (2) Second draft 
of the UNIDO Model Form of Costs Reimbursable Contract 
for the Construction of a Fertilizer Factory (3) First 
Draft of the UNIDO Model Form of Turn-Key Lump-Sum Contract 
for Plant Construction (4) General comments. Background 
reference; technology transfer. Recommendations, List of 
Documents, Li.:t of Participants. 

Third Consultation on the Fertilizer Industry 
Sao Paulo, Brazil, 29 September - 4 October 1980 

Second Draft of the UNIDO Model Form of Turn-Key Lump­
Sum Contract for the Construction of a Fertilizer Plant 
Vienna, 1980. 2 Vol. (Various pagings). 

Covers (l) A contract specific to an ammonia-urea complex 
containing 40 articles (2) Technical aspects (see Adden­
dum). Additional references: technology transfer, estab­
lishment of new industry. 

E F SC 

./. 
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Language 

First Dra~ of the UNIDO Model Form of the Semi-Turn­
Ke· Contract for the Construction of a Fertilizer Plant 
Vienna, 1980. 2 vol. various pagings • 

Covers (1) A contract specific to an ammonia-urea 
compl~x containing 40 articles (2) Technical aspects 
and specifications (see Addendum). Additional references: 
technology transfer, establishment of new industry. 

E F SC 

E 

Third Draft of the UN!DO Model Form of Cost Rejmbursable E F S C 
Contract for the Construction of a Fertilizer Ilant 
Vienna, 1980. 2 vol. (various pagings). 

Covers (1) A contract specific to an ammonia-urea complex 
containing 40 articles (2) Technical aspects and 
specifications (see Addendum). Additional references: 
technology transfer, establishment of new industry. 

Second Draft of the UN!DO Model Form of Turn-Key Con­
tract for tl.';! Construction of a Fertilizer Plant. 
Commer.ts Prepared by an Internationa.l Group of 
Contractors 
Vienna, 1980. 49 p. 

Contains itemized consolidated comments from process 
plant contractors in France, Japan, UK, USA and Germany 
FR for submission to the Third Consultation Meeting on 
the Fertilizer Industry. Additional references: tech­
nology transfer, establishment of n"w industry, UNIDO. 

EC 

Third Draft of th~ UNIDO Model Form of Cost Reimbursable E C 
Contract for the Construction of a Fertilizer Plant. 
Alternative Draft (Counter-Proposal) Prepared by an 
International Group of Contractors 
Vienna, 1980. 110 p. 

Contains alternative contract specific to an ammonia­
urea complex as put f0rward by contractors from Germany 
FR, France, Japan, UK and USA. Additional references: 
technology transfer, establishment of new iniustry. 

Establishing a Multilateral Insurance Scheme Providing 
Adequate Coverage for Consequential Losses Incurred 
by Fertilizer and Other Industrial Plants 
Vier~1a, l~Bo. 24 p. Tables. 

(1) Reviews history of proposal (2) Covers (A) amount 
and causes of consequential losses in fertilizer factories 
(B) results of UNIDO discus~ions w~th governments, con­
tractors and insurers (~) approach, concept, principles 
and ad•.· l.ntages of the suggested insurance policy. Addi tio­
nal references: te0hnology transfer, contract, establish­
ment of new industry. 

E F SR C 

./. 
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Language 

Progress Report on Actions Recommended by the Second 
Consultation 
Vienna, 1980. 20 p. Tables. 

Covers action related to (1) UNIDO Model Forms of Con­
tract for Factory Constr~ction (2) A Multilateral 
Insurance Scheme Against Consequential Financial Losses 
(3) Costs of new projects (4) Monitoring global level 
fertilizer supply and demand (5) Role of developing 
countries in co-operation (6) Updating UNIDO studies 
(7) Development in least developed countries. Forecasts, 
Statistics. 

FAO Activities in Promoting and Overcoming Constraints E 
to the Efficient and Complementary Use of :Mineral 
Fertilizers, Organic Materials and Biological Nitrogen 
Fixation by Small-Seal~ Farmers in Developing Countries 
In co-operation with FAQ. 
Vienna, 1980. 14 p. Tables. 

Covers (1) Agricultural consumption and food production 
in developing countries (2) Use and effects of mineral 
fertilizers, considering value cost ratio in crop yield 
(3) Use of organic materials (manure, compost, biomass, 
etc.); organic recycling (4) Biological nitrogen fixa­
tion {using legwninous crops providing nitrogen to the 
soil); microbiology aspects, the sJlllbiotic bacteria 
rhizobia; the fern azolla; research (5) Constraints to 
fertilizer use; FAO activities; the 'International 
Fertilizer Supply Scheme' (IFS). Additional referencP.s: 
rice, maize, agricultural wastes, UNEP, biogas, com­
posting. Statistics. 

Issues Affecting Development of the Fertilizer Industry E F S R C 
in the 19801 s 
Vienn~, 1980. 16 p. Tables. 

Covers (1) Progress ma.de by developing countries towards 
self-sufficiency in fertilizer produ0tion; prospects to 
1990 (2) Supplies of ammonia, phosphate, sulphur and 
potash (3) Fertilize~ prices and import costs (4) The 
high cost of factories (5) Kini-plants (6) Assistance 
from governments of developed countries (7) Optimum 
level of fertilizer consumption in DC 1 s in 1990 and 2000. 
Additional references: nitrogen, phosphoric acid, financing, 
role of UNIDO. Statistics. 

Report (Third Consultation on the Fertilizer Industry) E F S R C 
Vienna, 1980. 38 p. 

Coverf! (1) Progress on actions recommended by the 2nd 
and new issues proposed for consideration by the 4th Con­
sultation (2) UNtDO Model Forms of Contracts (Costs Reim­
bursable and Turnkey) for Construction of a Fertilizer 
Factory (3) Multilateral insurance schemes to cover con­
sequential financial losses (4) Co-operation among the 
developing countries (5) Capital costs for fertilizer 
plants; mini-plants. Recommendations, List of Participants, 
List of Documents. 

./. 
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Technical Consultations Among Developing Countries 
in Large-Scale Bioga.s Technology in China 
Beijing, China, 4 - 19 July 1980 

language 

The Utilization of Bioga.s Fermentation Residue-Sludge 
and Effluent 
In co-operation with Institute of Soil and Fertilizer, 
Sichuan, China 
Vienna, 1980. 16 p. Tables. 

Publication on biogas production with fermentation 

E 

waste utilization for organic fertilizer. - Covers {l)Bio­
gas popularization and develo'PIJlent of agriculture pro­
duction (2) Manure efficiency and increased crop yields 
using biogas fermented residues; technical aspects of 
the process; advantages over traditional composting 
methods; results of experimentation; nutrient content, 
nitrogen; phosphorus-humate application to various crops 
( 3) U:,ing. digester sludge for soil improvement ( 4) Breed­
ing fish with digester residue •. Statistics. 

First Meeting of the Ad Hoc Committee on Co-operation 
Among Developing Countries in the Fertilizer Industry 
Nairobi, Kenya, 11 - 13 March 1980 

Co-operation Among Developing Countries in the Ferti- E C 
lizer Industry 
Vienna, 1980. 53 p. 

Presents suggestions (1) From Brazil, China, India, 
Indonesia, Mexico and Senegal (2) From regional and 
interregional manufacturers associations, namely ADIFAL, 
IFDC, ISMA and the Arab Federation of Chemical Fertilizer 
Producers. Additional references: technoloe,y transfer, 
appropriate technol~gy, joint venture, training pro­
grammes, raw materials, rolP of UNIDO. La.tin America, 
Arab Countries. 

Report (Meeting on Co-operation in the Fertilizer E F S 
Industry) 
Vienna, 1980. 18 p. 

Covers (1) Implementation of action programme recommended 
by UNIDO's Second Consultation (2) Additional areas of 
co-operation (3) Mechanisms for implementing co-operation. 
Additional references: training assictance, advanced 
technology, financing, establishment of new industry, 
information cervice, role of UNIDO, technical as8istance. 
Annexes outline of steps required for setting up viable 
fertilizer industry. Recommendations, Liflt of Partici­
pants, List of Documents. 

./. 
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Round-Table Ministerial Jleeting on .Agro-IndustfY 
Development 
Baghdad, Iraq, 19 - 24 Ja."luary 198o 

The Development of Chemical Fertilizers Production 
in Iraq 
By M. Al-Shukkry, N. Dabdal 
Vienna, 1980. 40 p. Tables. 

Covers (1) World population growth and problems of 
fo.Jd production (2) Chemical fertilizer use in Iraq; 
agriculture, cultivated and fertilized land; crops 
(3) Planning; fertilizer con~umption in Iraq and 
other countries; prospects to 1986; development 
potential. Statistics. Additional references: govern­
ment policy, imports. 

~nterregional Meeting on Safety in Production, 
Transportation and Storage of Fertilizers 
New Delhi, India, 8 - 10 December 1980 

Explosion Haz.ardsin Urea Plants and its Prevention 
By E. Dooyeweerd 
Vieruta, 1980. Graph, DiagraJ!I. 

Covers ( l) Process of ".ll'ea s;mthesis; need fur highly 
corrosion-resistant equipme~t in plants (2) Explo­
sion dangern from hyd.,.ogen·-tl~ trogen-ozygen mixtur('~ 
(3) Examp:es of some purified ncn-co.1dem:able gas 
mixtures (4) An approach to solving the problem of 
explosion hazards; experience in Switzerland. 
Additio1:al refer·ences; ca.rbon dioxide, ammon~.a., 

cher.iical read.ors, fertilizer indu.1::>try. 

Fact')rs Governfr't Coi·rosion During the Safe Pro­
~uction of Sujphl~!l£ Acid and Phosphoric Aci~ 
By P. Becker 
Vienr~, 1980. 30 p. Tables, Graphs, Diagrams. 

Cove!'s (1) Major improvem~nt in corrcsicn prevention 
i>'! milphuric ac\d eq11iprr.P.ri.t ( tl!be Md snell acid 
co•.lf,rs with an'"ldfr .r-rotection) (2) Corrosion pro­
ble•n::; in pb;sphoric acid production: physical factors 
and tew1"1ra 1.ure; chemical fact0rs (sulphuric acid, 
fluorine, chlorine) (3) Corrosion in fertilizer 
indust~·y, met!'-ods of investigation. Ad.di tional 
referer1cc -·: r.1r• in ;cnance and repair, alloys, cooling, 
in termed~ a:tf!.,,, 3tn. tistics, l'lcw Charts, Bibliography. 

Language 

E F S 

E 
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Safety Aspects of Production, Storage ar.d Transport 
of Fertilizers Containing Ammonium Nitrate 
By G. Perbal 
Vierma, 1980. 17 p. Tables, Graphs, Diagrams. 

Covers (1) Hazardous properties of such fertilizers: 
detonation, self-sustaining decomposition, self-heat­
ing, fume-off, oxidizing capacity (2) Transport and 
safety regulations (3) Rules to be observed by manu­
facturers (4) Control testing methods apph --i by 
authorities (5) Self heating of complex fertilizer 
{6) Safety in rotary drying operation. Bibliography, 
Chemical analysis table. 

Ammonia Plant Safety. A Review of the Silver Anni­
versary §.ymposiwn on Safety in Ammonia Plants and 
Related Facilities 
By T.A. Sandow 
Vienna., 1980. 11 p. 

Covers (1) Papers present~d at a meeting of the 
' American Institute of Chemical Engineers' pointing 
out the importance of (A) teamwork between desiGlJer 

E 

E 

and factory operator (B) operator training and review 
programmes (C) well-planned maintenance and repai~ 
programmes, with epecial attention to preventive main­
tenance (2) Relates experience of incidents, cata­
strophes and of preverrtive measures at variou~ plants. 
Additional references: fertilizer ind~stry, temperature, 
catalyst, equipment. Bibliography. 

Safety S.VsteliID Involved in Handling, Storage and E 
Transportation of Liquid Ammonia Including Ammoniacal 
Solutions 
By W. Rall 
Vienna, 1980. 15 p. Diagram. 

Covers (1) Methods of stora~ of liquid ammonia; full 
and semi-refrigeration; pressure storage at ambient 
temperature; storage location and equipmeni:; (2) Trans­
port of liquid ammonia by pipelines, sea transport, 
rolling stock, road transport (3) Safety ill materials 
handling; maintenanc~ and repair aspects, emergenc.y 
procedures (4) storage and transport of water-ammonia. 
solution~. Bibliography. Flow Chart. 

In-House Te'Ull Improves Safety, Production ancl E 
Profitability 
By S.I. Quraidis 
Vienna., 1980. 13 p. Tables, Diagram. 

Covers (1) Experience of an urea factory in Saudi Arabia; 
problems; major technical modifications carried out to 
secure plant and personnel safety (2) Engineering modi­
fication: primary reformer furnace; urea plant revamp; 
ammonia storage tank (3) Improved opf>rationa.l maintenance 
and repair and safety-oriented procedure. Additional 
references: catalyst tubes, equipment replacement. 

./. 
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Language 

l!)ivironment and Plant Protection in the Operation of 
Centritug:Ll Compressors of a Lark~ Amlllonia Plant 
By T. Berriola, G. Gramatica, L. Mariani 
Vienna, 1980. 18 p. Diagrams. 

Covers (1) Importance of proper engineering design and 
process control for avoiding catastrophic failures 
(2) Emergency analysis; identification, classification 
and resolution; safety audit (3) Operation of centrifugal 
compressors; syngas, natural gas, process air, refri­
geration (4) l!Dergencies arising from loss of uti!ities. 
Additional references: fertilizer industry, pollution 
control, power supply. 

Safety in the Production, Transportation and Storage of 
Fertilizers. Report of an Interregional Jleeting 
Vienna, 1980. 28 p. 

(1) Covers meeting background (2) 91""'lfrizes (a) ..:>apers 
and discussions concerning: engineering design; operation­
al c0nsiderations, maintenance and repair safety in 
ammonia plants and related facilities; materials handling 
and storage (b) case studies and country reports. 
List of documents. 

First Meeting of the Expert Group to Exchange Experiences 
in the Construction and Operation of Fertilizer Plants 
in the Developing Countries 
Vienna, Austria, 1 - 11 December 1981 

Report of the Meeting 
Vienna, 1981. 28 p. 

Report of a meeting on factory establishment and operation 
in the field of fertilizer industry in developing coun­
tries. - Identifies and comments on problemR encountered in 
project implementation and plant operation. Recommendations, 
Agenda, List of Participants. 

E 

E 

EF 

Reactor Designs and Catalysts from Ammonia Synthesis E 
By U. Za.rd'i 
Vienna, 1982. '21 p. Tables, Diagram.~. 

Covers (1) Evolution of synthesis technoloey to meet new 
requirements for large production capacity plus energy 
saving (2) State of the art; advanced technology; possible 
future developments. Statistics, Bibliography. 

./. 
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La.nr,uage 

Hydrogen Rer.overy from Ammonia Purge Gas. The Petrocarbon 
Experience 
By W.H. Isalski 
Vienna, 1982. 17 p. Tables, Dia6I'am. 

(1) Outlines a technology for such hydrogen recovery 
(2) Describes the process aspects and considers the 
economic aspects of installing and operating a typical 
unit (3) Considers the effect on the ammonia plant and 
uses operating experience to discuss plant flexibility, 
Process statistics, flow chart. Additional reference: 
fertilizer industry. 

Criteria for Selecting C02 Removal Processes 
By F.C. Brown 
Vienna, 1982. 13 p. Diagrams. 

Publication on ammonia fertilizer technology, with spec~al 
reference to major processes available for the removal of 
carbon dioxide from synthesis gas streams produced by the 
catalytic ::;team reforming of nat1 ral gas. - Covers (1) Hist:>­
rical development (2) Use of ethanolamines (3) Hot carbonate 
processes (4) Physical solvents (5) Improved chemir.al 
absorbent pro~esses ~6) Performance data (7) Factors in 
choice of technoloe;y. Technical flow charts. Addi t io1:2.l 
references: chemical reactors, recovery. 

Hydrogen Recovery from Ammonia Plar.t Purge G;:s via 
Prism Separators 
By J.M. Van Gelder 
Vienna, i982. 13 p. Tables, Diagrams. 

Describes the operating performance of :i. PRISM s:·parator 
system for recovery of t •. vdrogen fr•)III a na-~·ll'al ga::.. :ed 
nominal 1000 Ml'PD ammonia plant, the concept applying 
equally to all size~ cf ammonia plant purge streams. 
Process St;itistics, Flow Chart. 

Corrosion Problems in ar. Ammo!1ia Plant. Case Histories 
By V.R.R. Gupta, T.R. Sabapathy~ C.V. Srinjvasan 
Vienna, 1982. 15 p. 

Presents some case ct~tdies on the various types of corrosion­
caused failures of equi~ment expArienced in a fertilizer 
industry in lndia and )Y. corrosion prevention measures 
adopted. Ad~itional references: reformer, condenser tubes, 
heat el(changer, compressors, carbon dioxide, boilei·s, 
reaintenance and repair. 

Energy ConsQrvation in Ammonia Plant~ 
By G.D. Hontj 
Vienna, 1982. 27 p. G~aphs, Diagrams. 

Covers: energetic aspects in a modern plant; energy recovery; 
:mergy balance and opportunitiea for conservation; stf'ps to 
improving thermocl~mamic efficiency; steam reforming furnaces; 
carbon dioxide removal; compresa11f's and drives; findine more 
cffjcie11t steam reforming flowsheets; purge gao recovery; 

E 

E 

E 

E 

E 

high p•.irificat' ':>n of synthesis p,a.s; posuj bili tics for develop­
ing r,ountries. Process flow charts, Statistics, ~ibliography • 
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Fu.iu.r__e Trends in Ammonia TeGilnology 
By A.S. Nawaz 

E 

Vienna, 1982. 12 p. Table. 

Covers (1) Historical aspects and current status (dealing 
only with steam reforming processes) (2) Improvements 
(a) in classical ammonia technology for the near and 
more distant future (b) in non-classical technology 
(3) Advanced technology, innovations: nitrogen fixing 
crops; ammonia from enzymes; new chemical approaches; 
the ultimate biochemistry process. Bibliography. 

Jordan Phosphate Mines Compan.y 
By Y.A. Abu-Rish 

E 

Vienna, 1982. 10 p. Diagrams. 

Des~ribes (1) Operations of the Jordan Fertilizer Industry 
at Aqaba1 producing sulphuric acid, phosphoric acid and 
aluminium fluoride, and having a granulation plant 
(2) An oil shales project at El-Lajjun. Flow charts. 
Additional reference: ammonia. 

Ammonia Industry in India 
By K.S. Sarina 

E 

Vienna, 1982. 16 p. 

Covers (1) Development of the industry since the 1940s 
and action taken to achieve self-sufficiency in engineer­
ing design, construction and operation of fertilizer 
industry (2) Feedstock (3) Manpower development (4) ReGearch 
and de'l.·elopment ( 5) Design and engineering ( 6) :Equipment 
manufacture (7) Problems (8) Training programmes. Annexes 
list of ammonia plants with details of operations. 

Fertilizer Production in Zambia. Facilities and Problems 
By I .M. Liayo 
Vienna, 1982. 6 p. Tables. 

Covers (1) Process used at factory in Kafue; production 
o:f arm1::miua nitrate, ammonia, nitric acid and nitrogen 
ft>r«il~. ·:.er; pt'odnction capacities ( 2) Raw materials, 
tr~n.s~or·t, choice of technology; technical personnel; 
final'!cia1 ,n.;;~)ccts, foreign exchange; problems of equip-
· .. e;-,t sun': y; co-operation. 

200 MT /n Ammoni~ __ P.:i.ant with Heavy Oil as Feedstock 
B::r Li Shaoqni •!·.'.:.·.- 7.liang Jinzhong 
Vienna., 198~. :-io p. 'l'ables, Dia.grams, Illustrations 

fub·d ..:,,, t: )!1 cm ailllllo~iL'i. production in China using heavy 

E 

E 

o.i.~. a.:; fce6.stock. - Covers (1) Features of the process; 
gasific0:1.tion; purifica.ti:.>n of the crude gas; synthesis of 
w~moniat thn. ste~m system {2) Procesa description: compo­
siti•)a anrl. ph.fnical properties of the feedstock (3) Dis­
CUfl3iori of major te~hnica.l ~est ions; operating experiences. 
SbtL:ti::-:1;, Bibli..;;~Tv..p•w, Flow Chart. Additional references: 
criereY a;i.v1 ng, hi:i"'t rccovnry, petroleum, carbon black, oxygen • 
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Periodical Inspection and Treatment of Defects on 
PJUlliu11.ics. Cv11v.;:rtt::rs 
By Yan Zu Yun 
Vienna, 1982. 16 p. Table. 

Publication on preventive maintenance and repair on 
ammonia converters. - (1) Analyses causes and treatment 
of frequently fourid defects and illustrates merits of 
regular periodical inspection (2) Covers inspection 
procedures and specifies corrective action. Additional 
references: equipment, nitrogen, fertilizer industry. 

Developments in Catalysts for Water-Gas Shift, 
Methanation ar.d Ammonia §ynthesis in China 
By Chen Wuzheng 
Vienna, 1982. 15 p. Tables, Graphs. 

Covers (1) Major developments in catalysts for water-gas 
shift, methanation and ammonia synthesis since the 1950~ 

E 

E 

(2) Research results and characteristics; experience in 
performance under operational conditions. Process 
statisticn. Additional references: sulphur, thermostability. 

How China has Developed its Ability of Building 
Nitrogenous Fertilizer Plants 
By Han Xue-Tong 
Vienna, 1932. 12 p. Illustrations. 

Outlines development of construction with attention to 
methods and special reference to (1) Operational research 
and project evaluation techniques (PERT) (2) Use of 
domestic transport and hoisting machinery (3) Prefabri­
cated building and pre-assembly (4) Strict management 
regulation and quality control. 

E 

The .Manufacture of High Pressure Vessels for Nitrogenous E 
Fertilizer Plants 
By Shi Huimin 
Vienna, 1982. 22 p. 'I'a.bles, Diagrams. 

Publication on manufacture of equipment for synthetic 
ammonia plants (fertilizer industry) in China. - Covers 
(1) Present fabrication status of fou~ types of structure 
of high pres~ure vessels and linings (2) Relevant tech­
nology, welding aspects, testing (3) Vessels for urea 
plants (4) Ur:e of stainless steel lining; explosion linings 
(5) Qnality control. Specifications. Additional references: 
industrial safety, chemical reactors, nitrogen. 

The Preparation and Gasification of Carbonated Lime 
Coal Briquet~ 
By Yang Yun Zao 
Vienna, 1982. 24 p. Tables, Graphs. 

Publication on preparation and gasification of carb<matt•d 
lime coal briquettes usen fc1r makinr: ::,yr1 1;.l:: in :~rnm,1111 1 
plant:; in Ch'.na. - Cov<'r~: procC':::: f"r 1 1 ht:d.ni111~ hi ··h 

E 
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Lang11am 

quality briquettes; their mechanical strength, 
thermal stability and rather high chemical reactivity; 
production of briquettes with enchanced ash fusion 
point; gasification technology; slag removal; charac­
teristics of semi-water gas produced by the process. 
Specifications, process statistics, gasifier control 
data. Additional reference: carbon. 

Study on the Structure of the Ammonia Converter 
Cartridge 

E 

By Huang Wenyiong 
Vienna, 1982. 22 p. Tables, Diagrams. 

Publication on structure of ammonia converter cartridges 
used in China {reference: catalysts). - Gives summary 
and analysis of experimental data collected from 
experience in structural design and production of 
medium and small-sized converter cartridges since the 
1960s, recommending use of (a) co-current two-bed con­
verter cartridges with inner cooling tubes for medium­
sized converters and (b) co-current single tubular 
exchanger with spir~l plates for small-sized converters. 
Additional references: heat recovery, energy saving, 
s~eam. 

The Chemical Fertilizer Industry in China 
By Liu Gang 

E 

Vienna, 1982. 14 p. 

Covers (1) Ba~kground, number of plants; production 
capacity, self help (2) Practice stressed in efforts 
to speed development, with reference to: central and 
local level initiative; size of enterprise; domesti­
cally produced equipment and machinery; raw material 
and fuels; training (3) Special features; prospects. 
Additional references: phosphate, ammonia, coal. 

The Viability of 200-300 lffl!/D Natural Gas Based 
Ammonia Plant 
By Wu Hong-ye, Xue Tian-xiang 
Vienna, 1982. 10 p. Tables, Diagrams. 

Publication on viability of a natural gas based ammonia 
plant with a production capacity of 200-300 Mr per day 
(based on experience in China). - Covers: technical 
aspects; typical features; engineering design, centri­
fugal compressors, synthesis pressure, by-product 
steam, heat recovery ann utilization; power consumption, 
energy saving. Bibliography, flow charts, process 
statistics. 

E 
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Treatment of Recirculation of Cooling Water in a 
Nitrogenous Fertilizer Plant 
"By Fen~ Hua-you 
Vienna, 1982. 21 p. Tables, Illustrations. 

Publication on recirculation cooling water treatment in 
a nitrogenous fertilizer industry in China. - Covers 
(1) Selection of chemical treatment formulatin~ appropri­
ate to water quality; chemical analysis; test data of 
corrosion specimens (2) Strict monitoring and control 
of microorganisms to prevent contamination (3) Corrosion­
resistant coatings (4) Field operation management. 
Additional reference: ammonia. 

§ynthetic Ammonia Plant of 200 'lfr/D with Anthracite 
as Raw Material 
By Yu Qingzu 
Vienna, 1982. 12 p. Diagrams. 

Publication on use of anthracite coal as a raw material 
in synthetic a.Dlll!onia production in China. - Covers 
(1) Availability and quality of anthracite; its suitabi­
lity for producing feed gas for synthetic ammonia with 
fixed bed gasification; economic aspects; chemical coke 
as raw material (2) Technological processes: methanation 
process, new copper liquor absorption process; catalysts 
(3) Planned improvements. Tables, flow charts. 

E 

E 

Combined Production of Ammonia and Urea - A Stud,y on E 
Integrated Urea Process with Shift Gas Stripping 
By Yu Bing Liang 
Vienna, 1982. 23 p. Tables, Diagrams, Graphs. 

Publication on combined production of ammonia and urea 
in China, with special ~eference to the integrated urea 
process with shift gas stripping. - Covers (1) Ba~kground; 
principle of stripping with shift gas; laboratory experi­
ments; brief description of the process (2) Selection 
of operating variables and discussion: urea chemical 
reactors, stripper, carbon dioxide absorber; condensation 
and recovery of ammonia from the nitrogen and hydrogen 
mixture; thermal balance; minimizing the steam consumption, 
commercialization and techno-economic evaluation. 
Statistics, flow chart. 

Application of Steam Gaseous H.ydrocarbons Reforming E 
Catalyst 
By Feng Xiaoting 
Vienna, 1982. 23 p. Tables. 

Publication on ammonia production, with special reference 
to reforming catalysts (based on experience in China}. -
Covers (1) Primary reforming catalyst: principle proper­
ties; performance comparison; strength of Type Z-107 
catalyst after the industrial operation; impurities; changes 
of physical-chemical parameters (2) Secondary reforming 
catalyst: activity at high temperature; heat resistivity. 
Additional references: fertilizer industry, nickel. 
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The Techno-F..conomic Evaluation of the 10.000 Tons Per 
Year Ammonia Plant 
By Chen Yi Ying, Jfai .i\n Hua, ¥a.ng Zhiguo 
Vienna, 1982. 14 p. Tables. 

Publication on the technical and economic evaluation 
of an ammonia plant with a production capacity of 
10.000 tons per year (based on experience in China) • -
Covers (1) Background (2) The conditions for development 
of small sized ammonia plants in China (3) Characteristics 
of such plants (4) Capital investment (5) Energy con­
sumption (6) Costs. Additional reference: fertilizer 
industry. 

Raising the Onstream Factor of 1.000 T.P.D. Ammonia 
Installation 
By Yin Xuejin 
Vienna, 1982. 18 p. Table. 

Publication on experience regarding ammonia production 
in China. - Covers technical education, personnel:training; 
problems relating to process control; equipment; main­
tenance and repair, etc. Additional reference: fertilizer 
industry. 

Improvements on the Quality of Ammonium-Bicarbonate 
Fertilizer and its Application 
By Ding Hong-lin, Zhuang Lian-juan 
Vienna, 1982. 25 p. Tables. 

Publication on ammonium bicarbonate nitrogen fertilizer 
produced in China. - Covers (1) Use of ammonium bicar­
bonate; its physico-chemical characteristics (3) Ways to 
improve its quality (4) Evaluation of its effectiveness; 
comparison with other nitrogenous fertilizers; application 
methods in powdered and granulated form. Statistics. 
Additional references: a.mnonia, carbonate, soil. 

The Fertilizer Industry in Mexico 
By Adolfo Sisto Velasco 
Vienna, 1982. 14 p. Table, Jfap. 

Covers (1) Background, agriculture, principal crops and 
crop yields; public enterprises in production of ferti­
lizers (2) Production of ammonia, ammonium sulphate, 
urea, DAP and NPK (3) Location of industry, productlon 
capacities, choice of technology (4) Problems encour.tered. 
Statistics. Additional references: nitrogen, ammoni·..un 
nitrate, guano. 

~ertilizer Production Capacities in Pakistan and Pro­
blems F'aced During Execµtion of Paksaµdi Fertilizers 
Ammonia Plant 
By Salahuddin Chaudhri 
Vienna, 1982. 7 P• 

E 

E 

E 

E 

E 

Covers nitrogen and phosphate fertilizers: financing; 
./. 
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detailed engineering; evaluation and choice of tech­
nology and equipment; instruments; selection of package 
units; processing; start-up team; performance guarantees. 
Additional reference: factory establishment. 

Fertilizer Industry in Pakistan. A Brief Review 
By Zahur Ahmad Khan 
Vienna, 1982. 20 p. Tables, Graph • 

Covers (1) Background (2) Natural gas; complex ferti­
lizers; fertilizer use (3) Problems: unrealistic com­
pletion targets and costs over-runs; cost of spare parts 
and replacements; technological obsolescence; lack of 
back-up services; un-tried technologies; high cost of 
specialists; management and manpower, Statistics. 

Fertilizer Industry in the S.rd !!. 
By Ahmed Hamid Ahmed 
Vienna, 1982. 3 p. Tables. 

Covers (1) Import and application or nitrogenous ferti­
lizers including ao1111oniwn nitrate, ammJnium sulphate 
and urea (2) Main crops to v.:hich applied (3) Planned 
domestic production of urea based on steam reforming of 
imported naphta. Statistics. 

World Bank Assistance in the Development of Fer+,ilizer 
Industry ~n the Developing Countries 
By Edilberto L. Segura 
Vienna, 1982. 6 p. Table. 

Covers (1) Background; project evaluatior. for World Bank 
supported fertilizer projects; project apprwal and 
loan signing; supervision of project implementation 
(2) Bank Group investments in fertilizer production, 
listing projects since 1968 (3) Co-financing; engineering 
loans and credits; sectoral work (4) Fertilizer factory 
rehabilitation and energy savings projects (5) The World 
Ba.nk-FAO-UNIDO Fertilizer Working ~roup. 

A Brief Histort and the Current Status of Ammonia­
Ba.sed Fertilizer Industry in Sri Lanka 
By A .R. Munasinghe 
Vienna, 1982. 5 p. 

Covers (1) Background; main f'rops; use of urea and 
ammonium sulphate (2) F.stablishment of an ammonia-urea 
nomplex baced on naphta feedstock; factory construction 
and commissioning; production since 1981 (3) Cau:1es of 
various failures; technical problems (4) Traini11g for 
personnel (5) Satisfactory operationr;; prospects. 

Present Situatior1 and Prospects. of Anunonia Tcchnolocy 
and Ji'ertilizers in Romania - Suggest.ioi1;; on Co-opera.t ion 
By Mircea Fr. Russu 
Vienna, 1982. 16 p. Tables, Map. 

Publication on experience of anunonia fertilizer industry 

E 

E 

E 

E 

E 
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in Romania, with special reference to possible co-ope­
ration with developing countries. - Covers (1) Present 
state of the economy (2) Development of the ammonia in­
dustry ( 3) Strategy in the fertilizer industry ( 4) Tech­
nology transfF.r; assistance granted to developing 
countries (5) Critical view on ammonia technology 
(6) Consideration on fertilize~ production capacities 
in the nc•s.Statistics. 

Development of Ammonia Fertilizer I~dustry in Bangladesh 
- A Prospect for Economic Co-operation Among Developing 
Countries 
By S.M. Nuruz~n 
Vienna, 1982. 10 p. 

Covers: economic background, agricultural needs, reasons 
for urea imports notwithstanding domestic excess ~apacity; 
required ammonia manufacture in plants with realistic 
production capacities; available raw material; arguments 
in favour of siiall ammonia plant; suggested co-operation 
und~r 'l'CDC. Country data. 

Cou.~try Paper on Bangladesh Fertilizer Industry 
Ry B.K. Mozumdar 
Vienna, 1982. 12 p. Tables. 

Ccvers: fertilizer factories; experience of an urea plant; 
problems of capacity utilization; causes of loss of 
production; faulty maintenance and repair; removal of 
constraidts; demand projection; natural gas res~rves and 
conswnption pattern; installed production capacities. 
Statistics. Additional reference: ammonia. 

Fertilizer Industry in Thailand 
By SUpapa Sum:anee 
Vienna, 1982. 5 p. 

Covers (1) Rising fertilizer demand; domestic production 

E 

E 

E 

(2) Nitrogen fertilizer manufacture based on a:nmonia plant 
using lignite as the hydrocarbon feedstock; urea unit; 
problems (3) Gran11lation of mixer. fertilizers (4) Oppor­
tunities arising from natural gas reserves (5) Proposed 
establishment of a fertilizer complex; details of the project. 

Nitrogen Fertilizer Industrx in F.gypt with Some Details E 
on Helwan Fertilizer Plant 
By Mohamed I.Jll. El !fashar 
Vienna, 1982. 33 p. Ta~les. 

CoverR (1) !feed for fertili~er application (2) Supply and 
demand, trade; production, imports and consumption in 
Egypt and Africa (3) Present production capacity in F.gyot; 
relevant government policy; aaaonia and other projects 
(4) Case study of Helwan factory establishment; technical 
aspects; product mix (5) Choice of technology. Statistics. 
Additional references: calcium ammonium nitrate, gas, 
nitric acid, hydrogen. 
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Report (Conference on Ammonia Fertilizer Technology) 
Vienna, 1982. 61 p. 

Ccvers (1) Organi7.ation of the conference (2) Resume 
of the plenary sessions (3) Reports of the working 
group~ (4) Summary of papers presented by UNIDO 
consultants (5) Papers presented by specialists from 
China (6) Summary of country papers (7) Factory visits. 
Recommendations, List of Participants, List of Documents, 
Message from UNIDO Ex:ecutive Director. Additional 
reference: choice of technolog,r. 

Seminar on Mini Fertilizer Plants 
Lahore, Pakistan, 15 - 20 November 1982 

Repcrt of the Meeting 
Vienna, 1982. 37 p. 

Report of a meeting on the development and use of 
small-scale fertilizer industry in ieveloping countries. 
Covers (1) The role and advantages of mini fP.rtilizer 
plants; relevant experience in DCs (2) Ammonia plants 
(3) Conversion of ammonia to nitrogen fertilizar 
(4) Phosphate, potash and NPK fertilizers. Recommenda­
tions, Agenda, List of Participa;'lts, List of Documents. 
Additional references: choice of technology, P.conomic 
aspects, farming. 

E 

E 

High-Level Meeting on the Establisl.ment of the International 
Centre for Genetic Engineering and Biotechnolo&'f 
Belgrade, Yugoslavia, 13 - 17 December 1982 

Application of Genetic &lgi.neerin6 for Energy and 
Fertilizer Production from Biomass 
By Ray Wu 
Vienna, 1982. 21 p. 

Publication on application of genetic engineering f0r 
ethanol and fertilizer production from biomasR 
(reference: ICGEB). - Covers (1) Need for efficient 
use and crmversion of renewable resources (such as 
cellulose materials, agricultural wastes) into liqaid 
fuels; input3 from genetic engineering and biotech­
nology; analysis of cellulases from cellulolytic 
microorganisms; cloning activities (2) Fertilizer pro­
duction using biological systems; activities for im­
provement of crop yields (3) Work plans; co-operation 
between the ICGEB and other ~esearch centres; financial 
ac;ects, budget, equipment needs. Bibliography. 
Additional references: ene:-gy, nitrot,>"en-fixation. 

E F S 

./. 



rnjwG.406/1 

ID/WG.406/2 

ID/WG.406/3 

ro/wa.406/4 

- 96 -

Fourth Consultation on the Fertilizer Industry 
New Ddhi, India, 23 - 27 Januar.r 1983 

:nvestment and Production Costs for Fertilizers 
By William F. Shelirick 
Vierma, 1983. 74 p. Tables, Graphs. 

Publication on capital costs and production costs 
in tne fertilizer industry. - Cov~~s (1) Basis for 
costs estimc .... ting (2) Manufacture of urea (3) Mining 
and beneficiat ion of pho~;phate rock (4) The mani1-
facturt~ of phosphate fertilizers: phosphoric acid 
based fertilizers; nitrophosphate fertilizers 
(5) Mining and henP-ficiation of potash. Statistics. 
Additional references: ore processing, nitrogen, 
ammonium nitrate, raw ma.ter·ials, location of industry, 
capital investment, factory establishment, energy 
economics, natural gas, comparative costs. 

The Changing Structure cf the International 
Fertilizer InduEtr1 
By William F. Sheldr1uk 
Vienna, 1983. 41 p. Tables, Graphs. 

Covers (1) World consumption and future demand for 
fertilizers (2) Historical background and economic 
aspe•::ts, trends and r-xpectations in the fertilizer 
indui:~try; nitrogen, phosphate and potash ( 3) Global 
level ownership aspects. St~tistics. Adiitional 
references: advanr.ed technoloff.}", production capacity, 
capital costs, pr0duction costs, natural gas, 
sulphuric acid, developed countries, developing 
countries. 

Language 

EFS 

E 

The Effect of »iergy an1 Investment Costs on Total E 
Fertilizer Production Costs 
By William F. Sheldrick 
Vienna, 1983. 36 p. Tables, Graphs. 

Covers (1) General considerations (2) Estimates and 
calculations regarding (a) nitrogen fertilizers 
(bJ phosphate fertilizers; phosphate rocY.; phos­
phoric ac.icl; t.riple supP.rphosphate (c) potash ferti­
lizers. Statistics. Additional references: capital 
investment, infrastructure, reining, energy economics, 
natural gas, f~ctory establishment, working capital, 
l~cation of industry. 

Programme to Strengthen Co-operation among Develop­
ing Countries in t~Fertilizcr In1ustry, Background 
Paper 

(not yet abstracted) 

E F S 
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Issue No. 1: UBIOO Mod.el Forms of Contract for the 
Construction of a Fertilizer Plant 
Vienna, 1983. 3 p. 

Publication on mod.el contracts for factory establish­
ment in the fertilizer industry. - Covers progress 
on preparation of UNIDO mod.el forms of four types of 
contracts, with attention to background, documentation 
and issues for discussion. Additional reference: 
technolcgy transfer. 

Issue No. 2i Programme to Strengthen Co-operation 
among Developing Countries in the Fertilizer Indust!'y 
Vienna, 1983. 3 p. 

Covers background of discussions, related documentation, 
problems and suggestions, and presents the issue for 
consideration by the Fourth Consultation. Additional 
references: co-~peration, role of !Jli!DO. 

Issue No. 3: Capital Cost.s :for Fertilizer Plants 
Vienna, 1983. 6 p. 

Publication on capital costs for fertilizer industry 
in developing countries. - Covers background of dis­
cussi~ns, related documentation, problems and 
suggestions, and the issu~ requir.ing consideration 
by the Fourth Consultation. Additional references: 
production costs, factory establishment, role of UNIDO. 

Issue No. 4: Mini Fertilizer Plants 
Vi~nna, 1983. 5 p. 

P'~blication on small-scale fertilizer industry, with 
special reference to factory establishment in 
developing countries. - c~vers: background of relevant 
needs and efforts; past meetings and seminars; related 
documentation; issue for discussjon at ~he Fourth 
Consultation. Additional references: role of UNIDO, 
technology transfer. 

Provisional Agenda 

Proposal for New !SB:.:!!!, (fertilizer industry) 
Vienna, 1983. 12 p 

Publication on new issues for discussion at a meeting 
on the ~romotion of fertilizer inrluatry. - Covers 
(1) Background of UNIDO sponsored consult~tions in 
this field (2) Proposed new issues (a) pesticid.es pro­
duction (b) use of advanced technologies to reduce 
costs and increase efficiency (c) pollution control in 
fertilizer factories (3) The role of UIIDO in techni­
cal assistance to the fertilizer and pasticides 
sectora. Additional reference: co-operation. 
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IDfwG.406/ll List of Documents E F S 

IS. 416 Mki Fertilizer Plant Projects E 

(not yet abstrar.tP.d) •• 
IS. 422 CaEital Cost Control of Fertili2er Plants in E 

DeveloEin~ Countries • 
(r-ot yet abstracted) 
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