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Explanatory Notes 

Ton refers to metric ton (1,000 kg) 

Nua3 refers to a normal cubic metre of gas 

Four dots ( •••• ) indicate that data are not available or are not separately 
reported 

A blank in a table indicates that the item is not applicable or not available 

Dates divided by a slash (e.g. 1965/66) indicate a crop or a financial year 

The following abbreviations are used in this pul-ilication: 

Abbreviations for Fertiliser, Fertiliser Raw Materials etc. 

A Ammonia 

ACl Ammonium chloride 

A..~ AmmoniWll nitrate 

APS 

APSN 

AS 

AmmoniWll 

Ammonium 

AmmoniU111 

phosphate 

phosphate 

sulphate 

sulphate 

sulphate 

Ammonium sulphate nitrate 

ASP 

CAN 

Ammonium sulphate phosphate 

Calcium ammonium nitrate 

DAP Diammonium phosphate 

KCl Potassium chloride 

KS Potassium sulphat~ 

MAP Monoammonium phosphate 

nitrate 

!l>P Muriate of potash ~ fertilizer-grade potassium chloride 

N-acid ~!itric acid 

NP/NPKs NP/NPK complex fertilisers of various grades 

P-acid Phosphoric acid 

P rock Phosphate rock 

S-acid Sulphuric acid 

SSP Single superphosphate 

TSP Triple superphosphate 

U Urea 

U&, Urea ammonium aitrate (solution) 

UAP Urea ammonium phosphate 
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Abbreviations for Process Technolc£v Used 

B.n.SF 

CH2-!ICO 

c~ccc 

D~CC 

DSM 

EIL 

F .:\CT 

FCI 

FEDO 

FPDIL 

ICI 

PEC 

SU.PE 

TEC 

TVA 

BASF A.G. (F.R.Ger.nany) 

C~emical Constraction Ccr?oration (USA) 

China National Chemical ~onstruction Corporation 

Dha~a~i Morarji Ch-=oical Co.Ltd. (l3dia) 

Dutch State Mines - Sta:nicarbon (~etherlands) 

Engineers I~dia Ltd. 

Fertilisers and Chemicals Iravancore Ltd. (India) 

Fertiliser Corporation of India Ltd. 

FACT Engineering and Design Orgar.isation (India) 

Fertiliser (Planning and Development) India Ltd. 

Imperial Chemical Industries (UK) 

Societe Potasse et Engrais Chi.:niques (France) 

Societe Industrielle d'Acide Phosphorique et d'Engrais (Tunisia) 

Toyo Engineering Corporation (Japan) 

Tenne~see Valley Authority (USA) 
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INTRODUCTION 

This first draft of the Directory of Technological Capabilities in 

Developing Countries Related to the Fertilizer Industry has been compiled by 

UNIDO as part of the programme to strengthen co-operation among developing 

countries in the fertilizer industry reco11111ended by the Second and Third 

Consultations on this industry. 

The Directory includes information currently available to UNIDO on 

capabilities existing in developing countries in the following five areas: 

1. Training facilities and programmes in plants, fertilizer 

associations and other institutions; 

2. Fertilizer process technologies available for transfer; 

3. Fertilizer producing companies, including details as to products, 

capacity, technology used, construction and equipment as well as 

major problems and achievements of these companies; 

4. Engineering contracting firms which can design and construct 

fertilizer plants; 

5. ~nufacturers of equipment, spare parts and catalysts used in the 

fertilizer industry. 

The purpose of the Directory is to facilitate co-operation a?DOng developing 

countries by making up-dated and authoritative information in thes~ areas 

readily available to countries planning, developing or expanding their 

fertilizer industries. The necessity fer a directory oi this kind is 

demonstrated by the fact that parti~ipants at Consultation~ and other expert g~oup 

me~tir.gs have of ten expressed their unawareness of e~isting capabilities in the 

fertilizer or fertilizer-related industries in other d~veloping countries, which 

forces them to rely almost solely on developed countries' expertise, eq~ipment 

and spares a~ high cost and lcng le&d times although alternative expertise, 

spares and some equipment may be available nearby. 



In order to define the practical scope and content of the Directory. 

a pilot field survey of the five Andean Group countries was carried out in 

June 1982 to ascertain the range of capabilities and achievements of the 

fertilizer industry in these countrie~. It was found tha: achievecents of 

t~~ir ferti:izer incustry ~ight be of interest to other developing countries 

their fertilizer industry. 

Tile pilot survey shewed that the time and cost of undertaki:ig an in-de?th 

coverage of ?roven fertilizer-related capaoilities in a representative number 

of developing countries was well above budget. :herefore, it -"as felt that 

a survey of 30 developing countries coupled with a search of information 

available in L'NIDO would suffice, as this stage, to prepare a draft directory 

of technological capabilities as well as to show the interest of the surveyed 

countries in presenting their own capabilities in fertilizers. 

The Ter::is of Reference, which were used as the questionnaire in th~ 

survey, and the list of countries surveyed, showing those which replied, 

are ~iver. in Tables I and II respectively. 

This draft presents part A of the Directory, namely t::e country cata s::.:ets, 

whic'tl contain the infor::ia:icn available on 6C developing count:-ies by cou:iti:y 

for t~~ five areas listed above. A sixt~ area wi:l be added later coverins raw 

oaterial reserves; a firs: country listing cf t~cse reserves was included ·~ 

the study "~ini Fertilize!' Plant Projects" (l.~IDO/IS.416) which has been 

presented to the Fourth Consultation or. :he :erti~izer Industry. Parts B a'-c C 

of the Directory, cross reference of ca?abilities 

company ad1resses, are under pre?ara:ion. 

.., .. -. country anci region anci 

:-he for:.&t useci i::! ?re:entin!; par: A ;;if the Ci!'ec tor-: is described ir: ::-• .: 

icllo~ing country data sheet. 7he nul:lbering of :t-.e secticr.s for e.ach col.!nt'!"y 
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COUNTRY DATA SHEET 

1. Training facilities 

The companies listed have reported that they have training facilities. 

Those which have said that they can provide training for outside trainees are 

indicated. Further details are given under the headings: 

(a) description of facilities 

~) types of training provided 

(c) areas of emphasis in training 

(d) organization: language, fees, etc. 

2. Fertilizer process technologies available for transfer 

(insofar as these have been made known to UNIDO} 

(a) description of technology 

(b) companies to which this technology has been transferred 

(c) conditions for transfer 

3. Fertilizer production 

Those fertilizer producing companies that are known to L"NIDO are listed. 

Addresses will be ~iven in part C of the Directory, which is in preparation. Fi~s: 

a table is given for each company showing for each product the current 

capacity, current production, planned expansion of capacity, tec~nology used 

in production, raw materials used and year production began. Further 

information, as far as it is available, is included under the following 

headings: 

(a) adaptations of equipment, etc. to suit loca~ needs carried out by 
the company itself or by domestic firms 

(b) major problems encountered 

(c) major achievements 

(d) use vf domestic engineering services 

) purchase of domestically produced equipment or spares 
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4. Domestic engineering contractors 

A~ailable information is given about the technical capabilities and 

serJices provideri. Addresses •ill be listed in ~art C of the Dire=:~ry, 

which is currently in preparation. 

S. Domestic manufacturers of equipment, spare parts and catalysts used 
in the fertilizer industrv 

Types of equipment, etc. produced are listed according to t~e list 

on the next page and the names of companies that are known to have produced 

them for fertilizer plants are given. Addresses will be listed in part C 

of the Directory, which is currently in preparation. 
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TYPES OF EQUIPMENT 

1. Standard equipment 

Such as: water treatment, cooling towers, air sep~ration, air 

compres~ion, filtration, materials handling, air 

conditioning/refrigeration 

2. Fabricated equipment 

(a) Pr~s~"Ure vessels and reactors including 
synthesis convertors 

(b) Columns including covers, strippers, 
separators, etc. 

(c) Heat ~~h.mgers 

(d) Furnac~s, l-aste heat boilers 

(e) Storage tanks 

(f) gas holders and bunkers 

3. Rotating equipment 

(a) Compressors: centrifugal, reciproca,ing, 
axial, etc. 

(b) Fans and blowers 

(c) Pumps: water pumps, chemical pumps, etc. 

4. Power generation 

Boilers 

Steam turbinP-s 

Power generators 

Transformers 

- MotCJrs 

5. Instrumentation 

Electronic 

Pneumatic 

6. Bulk supply materia:.s 

Pipes and :ubes 

Forgings and pipe fittings 

Valves 

Castings 

7. Laboratory equipment 

8. Workshops equipment 
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TABLE I 

7ER..~.S OF REFER,P.;CE 

INVENTORY OF TECHNOLOGICAL CAPABILITIES EXISTING 
IN THE DEVELOPING COt'NTRIES RELATED TO 

lHE FERTILIZER I~'DGSTRY 

1. Trainin;;; facilities in: plants, fertilizer associations, other 

institutions. 

(a) facilities: classroom, aucio-visual aids, 
simulator-training, pilot plant 

(b) ~raining_f!~gramme! for: operators, 
maintenance, instrumentation, foreman, 
engineer, management, marketing 

(c) !'11!! areas of traf!!!!!s= on-the-job, 
emphasis on training subjects 

(d} ~!g~~E~: language of instruction, 
training for in-house and/or outside 
trainees, approximate fee per trainee. 

2. Fertilizer process technologies available .or transfer 

(a) brief description of the technology 

(b) references: List cf companies to which 
the technology has been transfered 

(c) brief description of the concitions for 
the transfer. 

3. Fertilizer oroduction 

(a) List cf :er:~lizer compa~ies: products, 
capacity ;ier proc·.;c:, ra• :i.a:eria]..s, year 
prod~ct~on =o~er.ced, planned expansions 
on capacities anc!or ?!'O~u:ts, techno:ogy 
usec, reference to ?i.::-:::ase: ::-: loca:::: 
proc~c~~ e~ui~ce~: a~c::r ~se of do~es:ic 
engineering services (e~gineering contractor, 
civil engineering) 

(b) main problem areas of the l!sted companies 

(c) main achievements of the listed companies 
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4. Engineering contractors for the design, construction and 
erection of fertilizer plants 

(a) List of engineering contractors: brief 
description of their technical 
capabilities and services 

(b) References: List of companies for which 
the contractor worked, brief description 
of the work performed indicating the 
year and total fees. 

5. Equipment manufacturers 

(a) List of national equipment manufacturers 
according to the attached list of types 
of equipment 

(b) References: Brief description of the 
equipment produced, indicating sales 
to local f~rtilizer plants and exports. 

(c) Local production of catalysts: List of 
producers, brief description of catalysts. 

(d) Local production of spare parts for 
fertilizer plants: List of producers, 
brief description of spare parts produced. 

6. Raw material reserves 

(a) Location of raw materials including current 
production and reserves (recoverable and 
potential). Brief description of their 
situation/problems. 

Tile raw materials to be covered are the following: 

i) nitrogenous: natural gas, petroleum, 
coal, shale-oil; 

ii) phosphates: phosphate rock, elementary 
sulphur., recovered sulphur; 

iii) potash: potassium chloride and 
potassium sulphate ores. 

7. Directory of domestic producers 

All the companies listed in the headings above, should be pre$ented 

in a directory form by alphabetical order. 

Tile directory should contain the full name of the company, its initials, 

full address including telephone and telex numbers, name of top official, 

name of person for further contact. 
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TABLE II 

SGR\"EY OF TECHNOLOGICAL CAPABILITIES IN DE\'ELOPING 
COl~IES RELATED TO THE FERTILIZER I~"DGSTRY 

COL~"TRY 

ALGERIA 

ARGENTINA 

BA.';GLADESH 

BRAZIL 

CHILE 

CHINA 

COSTA RICA 

CUBA 

EGYPT 

GuATE.MAI..A 

rm IA 

I~'DOi.\ESIA 

JAMAICA 

JORDA.~ 

I Kn-YA 

KOREA, Rep. of 

~YSIA 

~XICO 

!101\0CCO 

XIGERIA 

PAKISTAN 

PHIL IPPI~"ES 

SENEGAL 

SYR:A.~ ARAB REPCBLIC 

!A.'~ZA.'iIA, Gnitej 
Re?ublic of 

-·· -· . '~ .. r--..... .......1'\.•.J 

!RI~;IDA!) A.\"D TOBAGO 

7t~IS1A 

TT..:"RKEY 

ZOOAB~"'E 

YcS 

x 

x 
x 

x 

x 
x 
x 

x 
x 

x 
x 

x 
x 

x 
x 
x 

SC 

x 

x 

x 

x 
x 

x 
x 
x 

' x 

x 

A.."\S'W"ER 

PRO~lS:C:D 

TO QGESTIONXAIRE 

-..::"~T .,,_. 
?\...:.-. -~ ~~·-.. ~. so .:\..';SWER 

x 
:x 

x 

REC:C::\·~ 

Note: This survey does not include the five Andean Group countries, Colombia, 
Ecuador, Peru, Venezuela and Bolivia, \lhich were included in the pilot survey. 
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COUNTRY DATA SHEETS 
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A F R I C A 

:\LGERI.:\ 

1. Trainir.£ facilities 

(a) Training centres in both production complexes; 

(b) In-house training for all levels of personnel. 

3. Fertilizer Prcdu~tion 

Sonatrach 

1:1anne~ j Technology 
I Product Capacity I Current Raw j Year 

Production ; .t:.x;:ar.sion I Gsed Meterials I Producticr. 
I 

Icons/year to:'.s/year. tons/year I Started 

I I 

I 
Ammonia 660,000 1+ 330,000 IChemico, Natural 11969, 1981, 

I 
it:rea 
I 
: 
: .. . ritnc Acid 

1._ . I .,;'U,W&&on1 um 

I 
i 

!Phosph otic 
iAcid 

!TSP 

I 
• 
I 

132,000 

, 
060,000 

825,000 

165,000 
P.,O. - ~ 

290,00C 

i 
I ! 
I 
i 1 

• I 
! 

(1984) iKellogg 
I 
IChemico 
I 

I . 
iCnem1co, I 
IStam~carbcn I 

IChemico, I 
,Stamicarbon , 

!Rh- 'P • ,1 
1 one • r::>g1 
!Pechiney­
isaint Gobain 
I 

!Rhone 
I 
iRMne 

! 

gas 1982 
1969 

I 

I . !1969, 198 .... , 
p.982 

l969, 19El, 
~982 
I 
I 

0.972 

~9i2 
I 

1, C":'., -. -
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ALGEltIA (conc'd) 

(b) Major problems encountered 

4 main causes of production loss 
(in per cent of total average production loss) 

- --

I~ AlmOnia Ammonium Phosphate 

CAUSES Nitrate fertil1ze1 

Machines 36 44 37 

Material 0 11 11 

Work and 
21 21 25 

! 
I Know-how 

Environment 43 24 27 

L TOTAL 100 
i 

100 100 
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CA..~EROON 

3. !ertilizer Production 

I !ca?acity i Current I Planned ! Technology 
I ' Prcrluct !law I Year I 

! Proc:h:c:icm '. Ex;:ansion I Csed i - .. . i I 
~~terials · r-=-c::ucticn I i I I I Started : I tc:-.s/year· tons/year tons/vear 

I 

i I (1981/82) 
' I SS? 7,000 - i:nported .97i . ! 
f 

! ! P,o5 i (shutdown 197i)[ ; 

l - I ! I I 

10,000 r ! i:nported 1977 Ammonium ' r I 

i Sulphate I ~ I 
' I I 8,500 s I I 
' ! ~ ! I 

I I !.7K ! 
I ' I :nixec 33,000 i imported I 

1977 : 
' I I :e .. -• 1 •ze"'~ 

1 i ! ! - - ......... _ . 
I I 

I - -
I 
' 



• • I ' • 

' '~ . "' '- . ~ ' ' . " .. . ' . 
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IVORY COAST 

J. Fertilizer Production 

Sociiti Ivoirienne d'Engrais (SIVENG) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Mater-ials Production 

I tons/year tons"/ year tons/year Started 

198:.'~2 

SSP 2.100 1970 
P205 

ADB>nium 4,000 - 1970 
Sulfate N 

2,000 
NPK • N 
mixed 45,000 
fertilizers 



.. - ~ ... -

3. F~rtiliz~r Prcductic~ 

Product t Capacity Currer:t l Planned 
1 

Proc~~tic~ I I 
1to~s/vear. 

. - -
:..:-:;;~:-?S 1.00 

l - ::: _,_ 

390 

CA .. '\ 300 

r .. _.: 
-~-· 

I ;t:ec~nology I ...:sea 

i~aphtha 
I : 
!Staciicarbor. i 
\stamicarhon I 

Started 
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MADAGASCAR 

3. Fertilizer Production 

Usines d'Engrais Chimiques de Tamata7e Ze-ReN 

Product Capacity Current Planned Technology Rav 
I 

Year I 
Production Expansion Used Materials Prod!.lction ' 

Started ' tons/year I 
I 

Ammonia 55,000 Halder Natural 
1983 Topsoe !gas 

I Urea 99,IJOO .... 
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MA.rRITICS 

3. Fertilizer Production 

~auritius Chemic~l and Fertilizer Industr..- Ltd. 

Product 

Acid 

L'ted 
fertilizers 

Capacity 

tor.s/year 

53,000 

120,000 

!I Pi ..,-.,..e..J - __ ...... ... 
! ::- ... ,.,- ... si·cn 1-··.-c·• 

i Ra-,., 
j ~~aterials 

tons/year 

(1982) 

1,300 
!ti 

i,000 
~ 

I 

I I Year 

I 
Tlr.""',;,,-~l.·,--. ... --"--'-'- ...... ~ 

! c: d _tarte 

1975 

1975 

I 

i 
'. 
! 

i 

I 
I 
i 
i 
I 

I 
' 
i 
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!I> ROCCO 

3. Fertilizer Production 

Maroc Chimie S.A. {Office Cherifien des Phosphates) 

t Product Capacity Current Planned Technology Raw Year I 

Production Expansion Used Materials Production I 
I 

i ' Started 
I 

tons/year 

Phosphoric 330,000 Rh8nc- Phosphate 11965, 1972 
Acid P?O_ Poulenc rock - .) (domes tic) 

TSP 369,000 Rhone- 1965 
Poulenc. 

DAP 132,000 Rh8ne- 1972 
Poulenc: 

NPK 137,000 Rhone- 1973 
mixed Poulenc 
fertilizers 

Maroc-Phosphore I (Ofrice Cherifien des Phosphates) 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

Phosphori_~ 660,000 Nissan, 1976, 1981 
Acid P205 Rhane-

Poulenc: : 

MAP 396,000 Fisons 1976 I 
Maroc - Phosphore II (Office Cherifien des Phosohates) 

Product Capacity Current Planned Technology Raw I Year I 
Production Expansion Used ?faterials Productio:i 

tons/year Started : 

Phosphoric 495,000 Nissan 1982 
Acid 

I 
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~OROCCC (cont'd) 

Office Cherifien des Phosphates 

Prorluct ! Capacity 
I 

Current !Planned 
Production •Expansio~ 

: I rec!mology ' Raw 
l ::s<?d I ~~a::erials 
I 
! 

I Year 
I p .... c"··-~i· .--: ....... _._ .... ""''-• 

I Sta:-::c 

. ?:Oosp::..Jri.: . ., 
.I.- x I,.... -i =-.:-.. ::ne-

:.65,CGO ~ P.::u~::ic 
! 
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!l>ZAMBIQUE 

3. Fertilizer Production 

Government of Mozambique, Fertilizer Plant at Maputo 

Product capacity Current Planned Technology Raw Year 
I Production Expansion Used Materials Proc!uction 

tons/year tons/year tons/year Started I 
(!.982) 

Ammonium 62,000 12,000 1967 
Sulphate 

SSP 4,000 1967 

! NPK 120,000 4,000 1967 
mixed 
fertilizers 

I 

SECH (Secretary of State for Coal and Hydrocarbons) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Prod"Jction 

I tons/year Started 

Ammonia Natural Initial feasi-
gas bility study 

Urea completed 
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NIGERIA 

3. Fertilizer Production 

Federal Supeq>hosphate Fertilizer Co. 

I c . i -.,~,,..~-.· i I Ive--Product apacl.ty ! »1-n~ed Tt:chnolog:,· :\c.·,,.r I "'"-. . .... I : Cl• .. ! • I .... 

1 
Prcci;ccion ; .:.x~a:ls :.er. 'Gseci !-:ateri.:ils I ":'l-"..:t.:""'t;cr-

l 
l .. -v- .._ - .... 

tons/year' tons/ve<lr ltons/vear 1 Star:ed 
I 

I 
i 

SSP 100,000 30~000 Haldor phosphate ::..976 
Topsoe rock (im-

ported fro:c; 
rfogo) 
sulphur 
(imported) 

- . - - -

~ational Fertilizer Co:npanv of ~igeria (Niti"CON) • 

Product Capacity Current I Planned Technology Raw Year I Production Ex;>ansion Used Materials Production 

tons/year tons/year I tons/year 
Started I 

Ammonia 330,000 Kellogg ~atural 1985 
gas 

t:rea 500,000 Stamicar:>on 1985 

NPK : 330,000 Jacobs 1985 
mixed 
fertilizers 

I 

Webbs Fertilizers (~igeria) 

I 
Ces?acity , Curren~ t ?lannec Tecnr.cl:::;:: I F:.a·.; : Ye~:- I Proci...1c t 

\Producticn ·l'.

1

Ex?ansion I Used I Maceria:s; ?ro~~:cic~ 
1 

to:"'ls '~·e.:ir' I Sca:-:ec 
~~._:_~~~I ~~~~-~~~, 

SSP 

I TSP 

NPK 
mixed 
fertilizers 

Fisons 
~ 92 ,000 

'1985 

500,000 

I 
! 
I 
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SENEGAL 

3. Fertilizer Production 

Industries Chimiques du Senegal 

Product Capacity Current Planned Technology Ra11: Year 
Production Expansion Used Matecials Product!on 

tons/year tons/year tons/year Started =-1 
I 

Phosphoric 220,000 Rh6ne- 1984 
Acid P205 Poulene 

TSP 300,000 Heurtey/TVA .... 
I 

DAP 224,000 Heurtey/TVA 

Societe Industrielle d'Engrais au Senegal (SIES) 

Product Capacity Current Planned Technology Raw Year I 
Production Expansion Used Materials Production 

tons/year Started 
I 

Phosphoric 23,000 phosphate 1968 
Acid P205 rock (do-

mes tic) 
sulphur 

' (importEtd) 

TSP 28,000 1968 

SSP 1968 

NPK 116,000 1968 
mixed 
fertilizers 

---------------------- --------
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SOMALIA 

3. Fertilizer Production 

~inistrv of I~dustrv 

I Prcduct Capacity Current I Planned l Technology Ra'W I Year 
Production i Ext>ansion 

1 

L'sed Materials ~ ?::-educ t :i~:'l 
I tons.' vear tons/year I Started ! 

: 

Ammonia 50,000 Baldor 1983 
Topsoe 

Urea 70,000 Snampro- 1983 
get ti ! 
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SUDAN 

3. Fertilizer Production 

Sudan ReN Chemicals and Fertilizers 

Product Capacity Current Planned Technology Rav Year 
Production Expansion Used Materials Production 

tons/year tons/vear Started 

Ammonia 66,000 N-Ren Naphta 1983 
(imported) 

Urea 100,000 Scientific 1983 

• Design ! 

I 
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SwAZII.Mm 

3. Fertilizer Production 

s~aziland Che:::ri.cal Industries 

Product Capa.:ity I Cu::-re!lt Planned Technology Rat.: I Year I I Proci:ictio:l Expansion Lsed vzter~als p~~~u-P~-n 

tons/year tons/~ear 
.. - 1 s~;;t~d--- I 

I 

~nium 75,000 10,000 
Nitrate 

Mbed 180,000 f isons 1977 
!Fertilizers 
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1. Training facilities 

Tanzania Fertilizer Company Ltd. 

(a) In-house training school; 

(b) 3-year course for mechanical apprentices. 

Kilwa ADmonia Company Ltd. (Kilamco) 

(a) Under construction; 

(b) Progra.me of in-house training for all levels of personnel in 
preparation. 

3. Fertilizer Production 

Kilwa Ammonia Companv (Kilamco) 
(c/o Tanzania Petroleum Development Corporation) 

! Product Capacity Current 'Planned Technology Raw Year 
Production Expansion Used Materials Prcduction 

: 
tons/year tons/day Started 

Ammonia 1350 Hald or Natural 1987 
Topsoe gas 

Urea 1725 Snampro-, 
get ti 

' 
-

I 
' ' i 
I 

i 

I 
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T:\..,'Z...\.~IA (cont'd) 

Tanzania Fertilizer Comoanv Ltd. 

?roe~=:: Capaci::y C:.irrent ';), . __ a~:lea Technology Rat..· ·:car 
Production E."t?ansion t:'sed ~terials Production 

tons/day Started 

Phosphoric 81.5 Pechiney- i.I:lported 19i2 
:Acid 

TSP 

~niuu: 
!Sulphate 

NPK 

Saint Gobain 

266 SPIE Batig- imported 1972 
nolles/DSM 

. 120 Standard ~mported 1972 
Mes so Duis-
berg 

300 ~orthwest ~mported 1972 
Engineering 
av 

(b) Major problems encountered 

Lack of rav materials which are all imported and require hare 
currency for purchase. 

Difficulty obtaini:lg spare parts, ~ost of which are imported. 

Lack of skilled manpower. 

; 

: 

i 

; 

I 
; 

• 
: 

i 

I 

l 

I 
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TOGO 

3. Fertilizer Production 

Societe Togolaise des Engrais 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Prcduction I 
tons/year t.ons/year Started 

Phosphoric 165,00 •••• 
Acid P205 

TSP 450,000 .... 
NPK 
mixed 
fertilizers 370,000 .... 
.__ 
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Th1USIA 

1. Training facilities 

Training for all fertilizer prod~cing companies in the country is carried 
out both in the factories themselves and in training centres. 

Fertil:.zer ~r=cess tectnolc£ies avai~a:le fer tra~s:er 

(a) Processes for the prociuction of ?hosphcric acid and TS? usiag 
low-grade phosphates with a high i~purity content have been 
developed by SL.\?E (Societe Industrielle d'Acide Phosphorique 
et d'Engrais) 

(b) These processes are used by all units of the Tunisian CheQical 
Group (SL\PE itself, IQ-!, SAE?E and I.C.G.) as ~ell as by Azot 
Snayii TAS, in Samsun, Turkey and Phosphoric Fertilizers Industry 
in Kavala, Greece. 

(c) Processes can be transferred under a technology transfer agreement; 
licensing fee to be determined hy capacity; basic engineering can be 
supplied as well supervision of construction and erection if required. 

3. Fertilizer Production 

Engrais de Gabes 

Prod~ct Capacity Current Planned I Technology Raw I Year 
Production Expansion Used M . , p ~ ~· a teria_s 

1 

ro-uc .. ic~ 

tons/year, tons/year tons/year I Started 

~? 100,000 S .A. I. !.976 

DAP 430,000 Cros 19::!5 

~FK mixed 500,000 Cros 1985 I fertilizers 

- ---

Industries Chimiaues de Gafsa (ICG) 

I 

I Product Capacity C;Jrren: ?lannec :e·:hnc:~gy Ra\> Year 
?reduction Expansicn Used ~laterials ?roduct ic:-. 

I tons/yea.r tons/year tons/year Started 

Phosphoric 16-j ,000 SIA?E 1984 
Acid (28%) P205 

TSP 400,000 SIA.PE 1984 
......__ - - . -- - .. - -

I 
I 
' 

i 
I 
I 

I 
' r 
i 

I 

I 
I 

I 
I 
I 
I 
I 
I 
' ! 
I 
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TUNISIA (cont'd) 

Industries ChiAiques Maghrebiennes (ICM) 

I Product Capacity Current Planned Technology Raw Year 
Production Expansion l:sed Materials Production 

I tons/year tons/year tons/year Started i 

Phosphoric 250,000 SIAPE phosphate 1972, l9i4 
Acid (28% and P205 rock (dam-
54%) es tic) 
Phosphoric 160,000 SUPE sulphur 1982 
Acid P205 (imported) 

TSP 100.000 SIAPE 1972 

-

Societe Arabe des Engrais Phosphates et Azotes (SAEPA) 

I 
Product Capacity Current Planned Technology Raw I Year 

' Production Expansion Used Materials 

1 
Produc~ic~ 

tons/year Started 

: Phosphoric 330,000 SI.APE 1979 
:Acid P205 
(28%) I 

; 
I 

Phosphoric 280,000 Rhone,Progil 1979 
Acid (54%) P205 

, 

I 

DA? 330,000 I 
TVA/Heurtey 1979 

I 

Nitric Acid 2ao,ooo Grande 
? 

1983 I 

?aroisse I 

I Amcor.ium 330,000 Kaltenbach 1983 
~aerate 

I ' - - --- ---
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Tl"'NISIA (cont'd) 

Societe de Developpement des Industries Chi:ni.ques du Sud (SDICS) 

IPrvduct Ca?acic:y Current Plan."1eci -:echnology Ra"" Year 

I Productic:i Exµ ans ion L"seci ~terials Production 
tons/year tonsiyear tt'ns/year Started 

I 

Ip - 140,000 1986 I otass1u1:1 
S;;:phate 

Societe Industrielle d'Acide Phosphorique et d'Engrais (SIAPE) 

: 
I 

!Product !Capacity Current Planned Technology Raw Year 
I Production Expansion ~sed Materials Production ! tons/year tons/year tons/year Started 

~'." . .:>spheric 180,000 + 360,000 SUPE phosphate (1952), 1964, 
fcid (23~;) P205 (1985) reek (dom- 1973 
I es tic) 
I sulphur 
I (imported) 

i:>hosphoric 330,000 iSI.~E 1985 : 
!Acid (;Qt) 

TS? 600,000 SIA?E 1954, 1964, 
I 

:969 
I 

' 
' -----
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TUNISIA (cont'd) 

Societe Tunisienne d'Engrais Chimiques (STEC) 

-

Product ~pacity Current Planned Technology Rav 

SSP 

Production Expansion ,Jsed Materials 
!tons/year 

50,000 

4. Domestic Engineering Contractors 

Tunisie Engineering et Construction Industrielle (TECI): 

capabilities cover all phases of project design and 
implementation; currently engaged to construct a new 
superphosphoric acid unit for SIAPE 

5. Domestic manufacturers of equipment, spare parts and catalysts 

(1) Standard eguiE.nent 

AOIG 
COMEC 
Le Confort 
CSR 
SCIS 
SGI 
SOTECOM 

(2) Fabricated eguiE!!!ent 

AOIG 
COMEC 
SAMMI 
SCIN 
S\i! 
SOTECOM 

(6) Bulk su22ll materials 

Fonderies reunies 
SGI 
SOFOMECA 

Year 
Production 
Started 



I 
I 
I 

' I 
I 
I 
' I 
I 
i 
' . 
I 
• I 

\ 

I 

• 
' 
I 
• 
i 
I 
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.AMBIA 

l. Training facilities 

~itrogen che~icals of Za:::bia, Ltd. 

(b) On-t~e-jo~ training 

(d) Employees were trained abroad •"hen new technclogies •ere introduced 

3. Fertilizer Production 

Nitrogen Chemicals of Zambia, Ltd. 

Product 

Ammonia 

Capacity Current Planned Technology Raw 

tons/year 

90,000 

Production Expansion Used ~.aterials 

coal gasifi 
cation 

coal(dom­
estic) 

Year 
Production 
Started 

1970, 1981 

~atri.: Acid 121,000 1970, 1981 

I Ammonium 139,000 
~itrate I 

1970, 1981 

Ammonium I 50,000 

I Sulphate 

' ~-PK mixed I 142,000 

I 1981 

I 
i imported : 1981 

fertilizers! 1 pho.sphate II 
I
i I 

I 
' 
! 
I 

! I 

(b) Major oroblems encountered 

ana pot-
1 ash interi 

mediates 

1 

Importec raw ::iaterials: ~ecessity of ordering :::.ateria~s up to two 
~·ears in advance, trans?or:.ation ;:roblez (Za:=ia is a :anc-loc~ed 
country) anc storage charges lead to high cos:s. 

Imported equipment and spare pa~ts: necessity of i:porting all proces~ 
equipment means that da::iage to a major item can cause proplonged 
shutdo~1'\s ~hile waiting for delivery. Also lac~ of foreign exchange 
can make it difficult to obtain critically needed S?are parts at short 
notice. 

Short supply of manpower. 



I 
' I 

I 

I 
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3. Fertilizer Production 

Sable CbeJlical Industries Ltd. 

Product Capacity Current I :1anne~ Technology Raw Year 
Productic:: ' c.xpans i.on Used Materials Producticn 

tons/year I Started 

Amllonia 110,000 electro!- 1972 
ysis of 
water 

Aml:lonium 240,000 1969 
Nitrate 

Nitric Acid 135,000 1969 

Windmill (Private) Ltd. 

Product Capacity Current !Planned Technology Raw Year 
Production jExpansion Used Materials Production 

tons/year! I Started 

NPK mixed 165,ooo I 1%0 
fertilizers I 

Zimbabwe Fertilizer Corpordtion Ltd. (ZFC) 

Product Capacity Curre11t Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year tons/year tons/year Started 

I 

NPK mixed I 1951, 1956 
fertilizers I I 

I I 
(a) Equ1.pment adaptation, etc. 

ZFC carried out modi:icatio~s with regard to debottlenecking and 
increased reliabiljty of equipment in its two granular fertilizer 
plants resulting in increasing operating rates from 11 t/hr to 
18 t/hr at one plant and from 9 t/hr to 15 t/hr at the other. 
Locally designed and built equipment and modifications improved 
the raw material intake system (automatic batch weighing system, 
crushing and mixing processes), the granulation process, the drying 
equipment, the cooling systems, the screening and oversize crushing 
equipment, and the baggin~ amd loading equipment as well as adding 
a process to coat the ~roduct. 

i 
I 

: 
; 

I 
I 

I 
I 
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Zn!BABWE (cont'd) - 2 

Zi.mbab~e Phosphate Industries (Zimphos) 

Produc~ Capacity Current Planned '~ . 1 I ~ec::mo ogy Raw I Year 
Production E...~pansion ICsed ~terials Production 

tons/year tons/year tons/year Started 

Phosphoric 20,000 phosphate I 1958 
Acid P.,O-

I 
rock 

- :> (domestic; 

TSP I 

SSP ! 

' i 



I 
I 

! 
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BANGLADESH 

1. Training facilities 

Bangladesh Chemical Industries Corporation (BCIC) 

(a) Central Training Institute for all fertilizer industries being 
built; will include silaslator from Simtra:i; o.irrently training 
provided in each factory under BCIC; 

(b) In-house training; training abroad for operating and maintenance 
executives. 

3. Fertilizer production 

The plants at Fench~anj, Chittacong and Ghorasal are operated or are 

being built under the Bangladesh Ch~ical Industries Corporation (BCIC). 

Natural Gas Fertilizer Factory (NGFF), Fenchuganj 

Product I Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production I tons/year Started 

I 
Ammonia I 66,000 CHEMICO Natural 1961 

I 
Gas 

Urea 1106,000 CHEMICO 1961 

AJllmonium I 12,000 MITSUBISHI A, raw 1969 
Sulphate I sulphur 

I 

I 
(imported) 

(b) ,!?jor problems encountered 

I 

Age of plant: rehabilitation (1978-79) permitted achievement of 100% 
rated capacity, but capacity again reduce~ due to frequent breakdown; 
second rehabilitation of ~lant should be completad in 1985. 

Phosphate Fertilizer Complex I (TSP-I), Patenga, Chittacong 

Product Capacity 1 current Planned I Technology 
I i Raw Year 

Production Expansion t:sed !1aterials Procb:::: ic:-. 

tons/year Startec 

I 

TSP 32,000 Dihydrate 1977 
process (previously 

SSP, starting 
1969) 

I 
I 
I 
; 

I 
I 

I 
I 

I 
' I 

! 
I 

! 
i 
I 
I 
! 

' I 

! 

-I 
I 
f 

! 

I 
I 
I 
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BA...~GLADESH (cont'd) 

Phospha~e Fertilizer Complex II, (TSP-II), Patenga, Chittacong 

Product I Capacitv ! Current i Planned i Technolcgy I Ra'" Year 
I • I 1 Proc~cticr. · ::xpar.s ion j 'Csed. i ~la:er:.a:!.s ?~oc·.icticr:. 

ltans/year1 ! s .. artec! 
I 

i I 
i Nissan 1974 Phosphoric I 

Acid I 
! 

TSP 120,000 Nissan 1974 
I 
' ! 

(b) Major problems encountered 

- Water supply: plant designed for deep tubewell water - source 
gradually dries up and becomes too saline leading to use of high 
salinity water in process and cooling; 

- Equipment failure, particularly due to corrosion; 

- Shortage of raw materials; 

- Power failures; 

- Rehabilitation scheme to be completed by end of 1985 should allow 
plant to reach rated capacity. 

Urea Fertilizer Factotv Ltd. (UFFL), Ghorasal 

Product 

Ammonia 

Urea 

Capacity jcurrent 
Production 

tons/year! 

200,000 

I 
1340,000 
I 

I 

I 

1 
i Planr~ed 
I - • 
1 1:.x;;iar.sion 

I 
I 

I 

Technology 
Used 

ICI 

Mitsui 
~'>cltSu 

I ! Year ~ Raw 

Xaterials ; Pro:!ucc.icn 
I Started 
I 

I Natural 
I 
I 1970 

Gas I 

1970 

I 
I 
! 

i 
! 
' ' 

I 
I 
I 
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BANGLADESH (cont'd) 

~(cont'd) 

Product 

Amonia 

Urea 

(b) Major problems encountered 

Abnormal downtime clue to unwanted tripping of the plant and 
other mechanical break.downs; 

Overhaul (1978) reduced downtime due to instrumentation problems, 
but problem of mechanical breakdowns remains; 

Maxi.Jlum output ever achieved was 95% of capacity per stream day; 
production now averages 85% of rated capacity; maximlm stream 
days per year achieved is 276; 

Planned rehabilitation: December 1984 - March 1985. 

Urea Fertilizer Factury No. II, Ghorasal 

Capacity Current Planned Technology Rav Year 
Production Expansion Used Materials Production 

tons/year tons/year Star tee! 

60,000 Chinese Natural 1984/85 

I 
Gas (expected) 

I 100,000 Chinese 

i I 

Zia Fertilizer Chemical Co. Ltd. (ZFCL) - Ashuganj Fertilizer and Chemical 
Complex 

Product 

Ammonia 

Urea 

Capacity Current IPlanne~ i Technology 
Production ;Expansion! [sed 

tons/year 

310,000 UHDE 

528,000 Stamicarbon 

(b) Major problems encountered 

Raw I Year 
¥.aterials I Producticn 

Started 

Natural 
Gas 

1981 

- Severe time and cost overruns in construction and erection; 

- Teething problems after commissioning December 1981; 

- Damage to equipment and difficulty of replacement leading to 
lengthy shutdowns; 

I 
' i 
! 
I 

' I 
I 

I 
I 

l 
i 
! 

I 
I 



BA..~CLADESH (cont'd) 

ZFCL (cont'd) 

Product 

Urea 

- Shutdown from October 1982 due to failure of super heater 
tubes in package boiler and mechanical failure of tube sheet and 
refractories of process gas cooler. 

Polash Crea Fertilizer Factorv (PUFF), Ghorasal, Polash, Dhaka 

! 
Capacity jcurre~~ 

I Pro ,I .. c .. ; ,._ 
""'..J. ~---· 

tons/yearl 

I 

; Plan:ie~ i :echno~ogy 
: Expar:s icn ! ~ sed 

I tons/year I 

95,000 Chinese 

1 Raw ! Year 
!-!aterials ! Produc <:ic:?. 

j Scarted 

1985 

Chittacong Urea Fertilizer Factory Ltd. (CU"FL) 

i i I Technology Product Capacity Current !Planned 
Productior, Expansion : t:sed 

tons/year ! tons/year 

Ammonia I 330,000 I 

Urea I 561,000 I 
I 

I 

Karnaphuly Fertilizer Ltd. (KFL) 

Product 

Ammonia 

Urea 

Ca?acity 

1tons/year 

Curre'it 
Prod;;c: icr. 

I 
!Planned jTechnology 
! Expansion 

1 

Used 
r tons/year 

330,000 

561,000 

I 

Raw I Year 
Materials Production 

Raw 
Materials 

I Started 

I 
I 
I 

1986-87 

1986-87 

I I Year 
'I Production 

Started 



3. Fertilizer Production 
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BURMA 

Petrochemical Industries Group 

I Tec=:.r.:- logy I Procuct Capacity .c~rrer:t j '"'la"'"'e'"' r ••.. ~ I Prociuc:i.Jn Expar:sion ! t.:sed 
tons/year 1 I I 

I 

Ammonia 80,000 UHDE, 
CHEMICO 

I Urea 135,000 Stamicarbon 
Mitsui 

Toatsu 

Ammonia I 60,000 ! .... 
I Urea 86,000 Stamicarbon 

'UHDE I Ammonia 120,000 
i I 

l 
IStamicarbon ! Urea ' ' 200,000 I I I I 

I i 
Ra~ ! Yea!' I ~aterials Proci;;ctio~ 

Star tee! i . 
' 

I Natural 1971, 1972 
Gas I 

i 1971, 1972 
I 

I 
j 

1983 ! 

1983 

I 
1984 I 

! 
1984 ! 

I 
I 
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CHI~ 

l. Training facilities 

Ministry of Chemical Industry 

(b) Training progr~es fer: operators, repair and maintenance personnel 
for machinery, electricity and instrumentation, forecen, engineers 
and management personnel; refresher courses at regular intervals 
for all personnel; 

(c) Both theoretical, classroom training and in-plant practice; usually 
workers, engineers, technicians and administrative personnel spend 
more than 6 months practicin~ in a running plant of the same type 
before being allowed to operate alone in a newly commissioned plant; 

(d) Foreign trainees accepted; English interpreters or English-speaking 
teachers provided; course fees approximately USS 400 per person per 
month, not including cost of acco111110dation, meals, medical treatment 
and transport. 

2. Fertilizer process technologies available for transfer 

(a) Process technologies and all equipment can be supplied for: 

Nitrogen fertilizers - ammonia plants with a capacity of 30-200 tpd, 
using natural gas, refinery gas, coke oven gas, anthracite or heavy 
oil as raw materials; products such as urea, ammonium bicarbonate, 
ammonium sulphate, ammonium nitrate, aqueous ammonia, liquid 
ammonia, etc. 

Phosphate fertilizers - superphosphate fertilizer plants with a 
capacity of 100,000-400,000 t/yr and fused calcium magnesium ferti­
lizers plants with a capacity of so,000-100,000 t/yr. 

(b) Foreign companies to •hich this technology has been transferred 
include: 

Ammonia/Urea Plants : 
Pak-China Urea Fertilizer Plant, Hazara, Pakistan 
Polash Urea Fertilizer Factory, Dacca, Bangladesh 
Jiang Bei Nitrogen Fertilizer Plant, Viet Nam 
New Fee Li Nitrogen Fertilizer Plant, Albania 

Ammonia/Ammonium ~itrate : 
Fee Li Nitrogen Fertilizer Plant, Albania 

Ground phosphate rock 
Jin Zhuan Phosphorous Fertilizer Plant, Democratic Ka~puchea 

Fused calcium magr.esium phosphate : 
Wen Di Phosphorous Fertilizer Plant, Viet ~am 

Superphosphate : 
La Qi Phosphorous Fertilizer Plant, Albania 
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CHINA (cont'd) 

(c) Conditions for transfer: Plants can be built and all engineering and 
consultancy services can be provided including personnel training. etc. 
Also construction can be carried out using foreign technologies. 

3. Fertilizer Production 

Thete are more than 2,200 small-. medium- and large-scale fertilizer 
plants in China, over 1400 producing nitrogenous fertilizers and over 
iOO producing phosphatic fertilizers. The total output of chemical fertilizer 
production was about 10 million tons N, 2.3 million tons P

2
o_ and 20,000 tons 

K
2
0 in 1980. ) 

The more than 1300 small nitrogenous fertilizer plants each produce 
5,000-20,000 t/yr of ammonia; the final products are generally ammonium 
bicarbonate and aqueous acmonia. Nearly all use anthracite as the raw 
material; a few use natural gas or heavy oil. As supplies of lump 
anthracite are inadequate, powdered anthracite is processed into briquettes; 
carbo~ated coal briquettes are used as raw material for amnonia synthesis in 
over 700 small plants. Tilese small plants produced about 8.2 million tons 
of ammonia in 1980, approximately 55 per cent of the country's total 
output of ammonia. The advantages of these plants are: a rather short 
technical process, low investment, fast erection and the full utilization 
of the country's widely scattered coal resources. 

The commercial produccion of phosphatic fertilizers in the country 
began only in 1955 wit~ an annual output of 1,400 tons. ~ow there are small 
phosphatic fertilizer ~ants in more than one-third of the country's counties. 
producing more than 90 per cent of the total. The products are mainly 
single superphosphate and calcium magnesium phosphate, with small quantities 
of basic slag, dicalcium phosphates, ammonium phosphates, nitro-phosphat,~ .• 
~'"PK complex fertilizers, etc. 

Except for the large-scale (1000 t/d) acmonia plants that have been 
imported from abroad (13 plants between 1976 and 1979), all the fertilizer 
plants have been built using domestic technology, engineering services, plant 
equipment and catalysts. Complete sets of equipment for more than 30 
aJ:IJDOnia installations, each with a capacity of 200 t/d, have been produced. 
Mass production of equipcer.t is increasing; more than 700 complete sets of 
equipment for small-sized nitrogenous fertilizer plants were produced by 
the machinery and electric industries in Sha~ghai between 19i0 and 1982. 
~1lile spare parts for large-and medium-scale plants, which must meet high 
standards, are centrally provided by ;he Ministry of Chemical Indust~;, 
those for small plants, which are easier to produce, are furnished by locally­
owned enterprises. The industrial chemicals needed are produced under. 
unified planning. 

Future plans for the fertilizer industry include giving more weight 
to the production of phosphate and po:ash fertilizers as well as develop­
ing high-analysis complex or mixed fertilizers. 

The following tables give information on the large-scale fertilizer 
plants, first those built with domestic technology and then thos~ using 
imported technology. 
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£!£!! (cont'd) 

Anda, Beilongj iang Province 

Current \Planned Raw I Year Technology 
Product Capacity 

Production iExpansion Cseci ~1aterials 1 ?reduction 

I Started 
tons/ da~' 

c;ccc Associated 1970 
..\Dm<>nia 240 gas 

CNCCC 1970 
Nitric Acid 270 

..\Dm<>nium 500 c~ccc 1970 

Nitrate 

Zibo, Shandong Province 

Product Capacity Current 
I 

Planned 'Technology Rai.r Year 
Production Expansion Used Matt:rials Production 

tons/ day Started 

Ammonia 240 accc Refinery 1973 
gas 

Urea 360 CNCCC 1973 

Panjin, Liaoning Province 

I I I 
Product Capaci:y Current I'larmed Technolcb)' Raw Year 

Prodl!cticn Expar.s io:-i Used Materials Production 
i 

tonr,/ day Started 

r 

I ; 
Acmonia 240 C!-iCCC Associated 1975 I 

I 

I gas 
I 

I Urea 360 c~ccc 1975 
- - -

I 
I 

I 

l 
I 

i 

I 

l 
i 
I 
I 

-

I 
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CHINA (cont'd) 

Shandong Province 

' . 
Product Capacity Current Planned Tec~:?.olo~y Ra;.: Year . 

Production Expansion t:sed Hateri.:i!.s Prod:.;ctic:: . 
tons/ day , Started 

: 
! 

A=oni.a 240 cxccc Coke !.971 
: 

or : 

ant.hracitE i 
i 
: 

t:rea 360 accc 1971 . 

Tangshan, Hebei Province 

. 
' Product Capacity Current Flanncd fec::r.o.!.~gy Raw Year I Productio:i Expansion [sed ~laterials Production 

tons/ day Started 

240 QiCCC C.::~e or 1972 
I 

Ammonia I 

- anthracite I 
I 
I 

1972 
I 

Crea 360 csccc i 

Hua Countv, Shan."'Ci Provin::e 

I I 
Product Capacity IC"rrent Planned I Te:c1•--"'1 O"'Y P. -·. Year I ····- - ., ·"c~ 

Prod:.iction Expansio~ I t: seci ~:aterials Prc:kct.ion 

tor.sf cay Started 

Amconia 2:.0 CS CCC Coke or 191; 
anthrc~cite 

rrea 360 C'SCCC 1977 
I . -

Nancha~g, Jianxi Province 

I rroduc t 
I I Tcc·-··o, ~gy ' i ~~~~·.;: ~ ic:-. 

Capacity Current j ~lannc:~ I I~.. .. ...... 'Ra;o 

i'roduc L icn I E:.:j'ar..;:.o:~ : :.: .;t·d ~!.:iter.:.als 

I ton<:./ by I Star::.::J 

A:mnonia 180 I c~ccc Coke or 1966 
anthracite 

Ammonium 720 csccc 1966 bicarbonate 
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CHINA (cont'd) 

JiAa.D, Shecioog Province 

Product Capacity Current Planned Technology Raw Year i Product ion Expar.sicm t:sed Materials Prodcction . Started I 
tens/ day i 

I 

Alm:lonia 180 OiCCC Coke or 1976 
anthracite 

ADlllonium 720 CNCCC 1976 
bicarbonate 

Guangzhou, Guangdong Province 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Prodcction 

tons/ day Started 
I 

. Ammonia 240 OICCC Heavy oil 1977 I . 

Nanjing, Jiangsu Province 

Product Capacity Current (Planned Technology Raw Year 
' Production 

1
Expa~slon Used Materials Prod1,;ction . 

tnn£/ day Started I 

I 
Ammonia 240 OICCC Heavy oil 197i 

Quzhou, Zhejiang Provir.ce 

Product Capacity Current I Flanncd Technology Raw I Year 
I 

Production 1Ex?ansio~ t:sed Haterials ?roductiun I 

tonr./ day Started i 
I 

,\Jlmlonia 240 c~ccc Heavy oil 1975 
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CHINA (cont'd) 

Congching, Sichuan Province 

I Product Capacity Current Plann~d 'i:'echnology Raw I Year ; 

ProG!.:::ticn Expa~~sion Used }1aterfals P::-oc!~ction 

tons/ day I St.art eel 
I 

! 

' 
Ammonium 120 c~ccc ~atural 1970 
bicarbonate gas 

Sindu, Sichuan Province 
I 

IFlanned I Product Capacity Current Technology Raw Year 
Proc!ucticn I:xpansion Used Materials Production 

tons/ day Started ' i 
I 

Ammonium 
160-200 CNCCC Natural 1974 I bicarbonate 

gas 

Lansi, Zhejiang Province 

I Product Capacity Current_ IPlanne~ l:ec~nology Raw Year ! 
i 

Prc~ucticn IExpacsion 

1

csca !~aterials Prod!.lction 

I tons/ day Started i 
I 

' r-=1= 120 CNCCC Heavy oil 1968 bonate 

Tongxiang, Zhejiane Province 

I Product 1 Plar.ned 
I 

! Capac Hy Current I Technology Raw Year 
Production Expansion I liscd ~~aterials ?rcd!.lci:.ion 

tons/ day Started I 
I 

I 
AI:lmonium 200 ~CCC Anthracite I 1966 I 
bicarbonate 

Coal I I briquettes 
Jiading Shanghai 

I I Technology I Raw I Year Product Capacity C1.,;rrcnt I Planned 
Prod~cticn r.-·n- .... s;c.., le,,.~..: 1\•a .. er•·'s r>roc··c·ic·' 1 ............... - .. ...,.._. • • t. •O- t • .... ~ ~t 

tn::~/ cay ' s:a?":ec 

C'N'CCC anthracite 1961 ' 
I A:mnonium 240 

I I bicarbonate 
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CHINA (cont'd) 

Taichang, J:langsu Province 

Product Capacity Current Planned Technology Raw Year I 
Production Expansion Used Materials Production I 

' 
tons/ day Started i 

I 
! 

L~ni~ 200 o;ccc coal .... 
bicarbonate briquettes 

Kinghua, Jiangsu Province 

' Product Capacity Current Planned Technology Raw Year I 
Production Expansio!l Used Materials Production I tons/ day Started 

Alllllonium 160 CNCCC anthracite bicarbonate 
or coke 1969 

Hangzhou, Zhejiang Province 

Product Capacity Current Plann£:d Technology Raw Year I Production Expar..sion Used Materials Production 
tons/ day Started I 

: 

Ammonia 75 CNCCC anthracit• 1977 I 
I (intermediate I 

I Ammonia CNCCC A, salt 1977 30 I Chloride 
I 

Soda ash 30 CiCCC 19i7 I 
Sianyungang, Jiangsu Province 

Product Capacity Current Plannt:c! Tcchnolo~y Ra-;.· I Year 
Prcduction Expansion t;scd Materials Production i 

I 

tonr./ day Startc<l I 
I 

Ammonia 150 CNCCC anthracite 1979 
iCintermediate) 

I 

Ammonia 60 

I 
c~ccc A, salt 1979 

chloride 
I 
I Soda ash 60 CNCCC 1979 
I 
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CHINA (cont'd) 

Zhanjiang, Gu£ngdong Province 

I Product Capac ii::] Current Planned Technology Raw Year 
Prod?Jction E~:pan~ion Used Natcrials ?rc:::~ctio~ 

I 
i 

tons/ day 

Super?hcs-
phate 650 

Zhizhong, Sichuan Province 

Product Capacity Current 
Production 

tons/ day 

Superphos-
' phate 300 I 

Ninjing, Jiangsu Province 

Product 

Ammonium 
phosphate 

Capacity Current 
P ro1.b ct icn 

tons/ day , 

140 

Shaoxing, Zhejiang Province 

Planned 
Expar.sion 

~CCC 

Technoloby 
Used 

CNCCC 

I j Technology I Used 

~CCC 

phosphate 
rock, 
pyrite 

Rai.o 
Materials 

phosphate 
rock, 
pyrite 

Raw 
!·~Herials 

Started 

1962 

Year 
Prc~!..!Ction 

Started 

l9i3 

I Year 
?:-oductiun I Startt:d 

A, phos- 1958 
phate roe· 

Product Capacity Current Planni2d Technology r.aw Year 

Calcium­
magnesium 
phosphate 

tons/ cay I 

600 

Frod~cticn L.:-:r-a::sion Vs<!d ?1atcri<.ls 1 P!:c;!·..:~tion 

c~ccc Coke, 
phosphate 
rock 

Start£:d 

1965 

---, . 
I 
I 
I 

i 
I 
I 

' 

I 
i 
I 

i 
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CHINA (cont'd) 

Fertilizer plants constructed in co-operation with foreign companies 

Sichuan Chemical Plant, Sichuan Province 

- I l Product Capacity Current Planned Technology Raw Year 
Production. Expansion Used Materials Production 

tons/year Started I . 
• 

i 
Ammonia 330,000 Kellogg Natural 1976 I 

gas 

•Urea 540,000 Toyo 1976 

I 
Qi Luo Petro-chemical Corporation, Shandong Province 

r Product Capacity Current I Planned Technology Raw Year 
Production !Expansion Used Materials Production 

tons/year Started 

Amllonia 330,000 Kellogg Natural 1976 
gas 

Urea 540,000 I Toyo 1976 
I 

Ru Zhou Natural Gas Chemical Plant 

Product Capacity Current I Planned Technolc-gy I Raw I Year I 
Used Materials I Production ' Production .Expansion 

tons/year Started i 

I 

i 

Alllllonia 330,000 Kellogg Natural 1976 I 
I 

gas ! 
I ' 
. Urea 540,000 S tamica rbon 1976 I I 

Yunan ~atural Gas Chemical Plant, Shuifu, Yunan Province 

Product Capacity Current I Planned I Technology Raw I Year 
Production · Expar.sic~ Used Materi2ls Production ' 

I Started tons/year I 

Mimonia 330,000 Kellogg Natural 1979 
gas 

Urea 540,000 Stamicarbon 1979 
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CHINA (cont'd) 

Chi Shui Natural Gas Chemical Plant, Guizhou Province 

Product Capacity Current •Planned Technology Ra• Year 
Production Exp•msion Used ~~aterials '!> d ~. I 1rc l!C .. 1C·~ 

t-
ton:;/year Started 

I A::u:lonia 330,000 Kellogg ~atural. 1979 
gas 

Urea 540,000 Stamicarbon 1979 

Liao He Fertilizer Plant 

Product Capacity Current Planned I Technology Raw Year I Production Expansion 

1 

Used Materials Production 
tons/year Started 

Ammonia 330,000 Kellogg Natural 1976 
gas 

1 
Urea 540,000 Stamicarbon 1976 

I ' 

Chenzhou Fertilizer Plant 

Product Capacity Current I Planned I Technology Raw I Year 
Production Expan::;ion rsed Materials Production 

tons/year, I Started 

Ammonia 330,000 Kellogg Natural 1977 
gas 

Urea 1540,000 Stamicarbon 1977 

Da Ching Petro-c~emical Complex 

I Planned \Technology 
I 

Product , Capacity ! Current Ra1o1 i Year 
I Prcductior-. : Exj)ansion : Gsed Materials l Prod1,;c t io~ 
I I I Startec tons/year! I 

I 
1330,000 

I 
! ! Kellogg ~atural I 19i7 I Am:ncnia 

I gas 

I I 
I Crea 1540,000 Stamicarbon 1977 
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CEINA (cont'd) 

Tong Ting Nitrogen Fertilizer Plant, Hunan Province 

' Product capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 
I 

' i Ammonia 330,000 I Kellogg Naphtha 1979 

Urea 540,000 Stamicarbon 1979 J 
Hubei Fertilizer Plant 

Product Capacity Current Planned T>?chnology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

bmonia 330,000 Kellogg Naphtha 1979 

IJrea 540,000 Stamica rbon 1979 
i 

Qixia Shan E!!,t;_ilizer Plant, Nanjing, Jiangsu 

I 
Raw I Year Product Capacity Current Planned l Techn.::>logy 
Materials Productio~ Production Expansion I Used 

tons/year Started 

Ammonia 330,000 Baldor Naphtha 1978 
Tc?soe 

Urea 540,000. Stamicarbon 1978 

Guangzhou Petro-chemical Plant 

Current I Planned I Technology I ' 
Product Capacity Ra..,. I Year I Production 1Ex?ansion Csed Materials . Prcd~c t icn 

I tor.!. 1year Sta!":ed I 
! 

' I 

I i 
' 330,000 Light oil 1979 

I I kmDonia 
I 
I Urea 540,000 Stamicarbon 1979 
I I 
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~(cont'd) 

An Qing Petro-chelli.cal Complex, Anhui Province 

Product Capacity Current Planned I Technology Raw Year 
Production Expansion 

1 

Used Materials Producti.:;n 
tons/year Started 

Ammonia 330,000 Baldor Light oil 1979 
Topsoe 

Urea 540,000 Stami.carbon 1979 

Weizhizhin, Shantung Province 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year tons/year Started 

Nitric Acid 595,000 Grande 1982 
Paroisse 

NPK 990,000 Norsk Hydro 1987 

--·---

4. Domestic engineering contractors 

China National Chemical Construction Corporation (CNCCC) 

state-owned enterprise engaged in importing and exporting technology 
and equipment for chemical and petrochemical plants; 

has constructed dozens of complete plants for producing fertilizers 
and other chemical products; 

has co-operated with foreign firms in constructing large capacity 
modern fertilizer and petrochemical plants inside Chin"; 

services offered include feasibility studies, job-site selection, 
survey, design, equipment and material supply, construction and 
erection, training technical personnel and technical direction for 
plant operation. 

China National Complete Set Equipment Export Corporation 

co-operates with CNCCC in the construction of fertilizer industry 
projects for foreign countries. 

! 
; 

I 

I 
I 
i 
I 
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CHIX:\ (cont'd) 

5. Domestic ?Danufacturers of equi?!!!ent, spare Parts and catalysts 

All t::?es of e~ui.;n::i.cnt :!'".:= C.J!:!pi.-:=te ?:!..ants ::o spare pa!'":s as ;.;e __ 
~s custcm fa~ric:i:i~·:l vf cqui;:=o:::?.t =.o ~~s:..:;~crs' st=ec:.:ic.ati.:':-:s: 

Chi..."la ~~ational Che!:lical Cc!l.str..lctic'1 Ccl"?oration (~CCC) 

~!echanical a:ld e:e:::::ric.:il eq:.:i;:::!en::, ::cols a:-:..:! i::!st:-uu:ents: 

China ~;a::io:ia!. ~.achinery ~nc! ~GUi?t=.en:: I::i.pcrt and. L'C?Ort Corporation 

China Xational ~tachinery I~por:: and E.'Cport Ccrporaticn 

Chemical products and catalysts: 

China Xational Chemicals l:nport and Expert Corporation 

China ~ational Scientific Apparatus and Materials Company 
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INDIA 

Fertilizer Association of India (FAI) 

(b) Series of training courses in management and production technology 
in fertilizer industries covering such aspects as: marketing 
management, logistics of fertilizer distribution, energy conservation 
in a fertilizer unit, air pollution control in the fertilizer industry, 
plant management, fertilizer pro1110tion, instrumentation, maintenance 
corrosion and water treatment, etc. 

(d) Outside trainees accepted; language of instruction: English; 
course duration: 2-13 days; course fees Rs. 700 - 7,500. 

Fertilizer Corporation of India Ltd., Sindri Unit 

(b) Training programme in process instrumentation and control in 
fertilizer industries 

(d) Outside trainees accepted; language of instruction: English; 
fee to be arranged. 

Most major manufacturers in the country have extensive training facilities 

attached to their plants for different categories of employees: skilled 

technicians, operators and engineers etc. Besides training their own employees 

they are increasingly providing training for other fertilizer companies in 

India and in neighbouring countries. 

2. Fertilizer process technologies available for transfer 

Capabilities for designing and constructing fertilizer plants for a wide 

variety of products, using many different feedstocks and technologies, are 

available from design and construction organizations in India. Some of the 

processes and products are: ammonia from natural gas, naphtha, fuel oil or 

coal, urea, nitric acid, sulphuric acid up to 1,000 tpd, phosphoric acid up to 

400 tpd P205, complex fertilizers (phosphatic) as well as SSP. Even for those 

processes where the expertise is to be purchased abroad, Indian companies are 

capable of providing technical evaluation, basic and detailed engineering, 

procurement, construction services and commissioning. 

Further infor.nation is contained in the booklet "Fertiliser Industry 

Techn~cal Capability in India", available from the Fertiliser Association of 

India (FAI), Near Jawaharlal Nehru University, New Delhi 110 067, India. 
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I~iHA (cont'd) 

3. Fertilizer production 

:\ciarsh Chencals and Fertilisers, UGhna (Gujarat) 

I !:°"y-.. .: •• -- .; .... _ 
1 · .. "'" --"'- --'-•• 

I . C19iol79> 
1 tcns/':earl 
, · ' ,.. .... ns 'rea-

:Jt:.oco 

:\gricultural Sa:es Corpn., ?atia:a (Punjab) 

Procuct 
i 

Ca~~citv ;Current I . . \Productio~ ; Plar.::e.:i 
I - . 

; 7echr-.c-lcgy 
i !:sed 

I I SSP 

I 

- - .,..,C', .. xp_, ___ on 

1 tens/year. I 
I 

! 

66,000 

A::cihra Fer:i:isers ~adepall~ (Andhra Pradesh) 

i,....,~--; •.. 
I v.c:;.~'c;!-_...,: 

i 

: C:.::"!'C!!~ ; ?la:-.:-. .::.: 

37.610 

'?~;~~;:~~~ ·~~=-~~E::~ 
... •: . '""; I 

.. E :.: 

I Ra• . ,.. ,. .. . i .. a _eria-s 
I 
I 
I 

: .. ;. · ... : 

----- -~· --- ·--------· 
Started 

j Year 
' p-~ci;~ • ~ C"" I s;:r::;~- .. 

1981 

:i--~~.--•--_ .......... _ ..... ___ ... 

- . . _,_,. -....... -­......... -·- .. --.. 

-----·-·--· - ----·-- ·-·-----·---- - -·----- .. --------------

SSF I ;;,5)0 ::c.101 
i ,_ ~------------------------------~------...... ~~~~--~----------.1....--~--------
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INDIA (cont'd) 

Anil Starch Products,Bhavnagar (Gujarat) 

Product 

SSP 

Capacity Current Planned 
Production !Expansion 

tons/year (1978/79) 

33,530 13,412 

Anish Chemicals,Ahmedabad (Gujarat) 

Product Capacity Current Planned 
Prod\!c tion 

1 

Expansion 
tons/year (1978/79) 

tons ear 

SSP 9,000 3,570 

Technology 
Used 

Technology 
Used 

Rav 
Materials 

Raw 
Materials 

Year 
Production 
Started 

1947, 1964 

Year 
Production 
Started 

1972, 1977 

Ch~cal unit of Associated Industries (Assam) Ltd., ~hanarapur (Assam) 

I 
I Technology Product Capacity Current I Planned 

Production I Expansion Gsed 
tons/year (19 78/79) 

SSP 33,530 7,014 

Bharat Alums and Chemicals, AltJar (Rajast~1an) 

Product 

SSP 

Capac icy 

tons/year 

66,000 

Cu::rent 
Production 

--------------------

I 

Planned 

1 

Exp3nsion 
I Technology 
I Csed 

Raw 
Materials 

Raw 
Materials 

Year 
Production 
Started 

1963, 1975 

Year 
Production 
Started 

1980 
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I!\'DIA (cont'd) 

3harat Fertiliser Industries. Bot::bav (~aharashtra) 

Procuct •ea . -I pacity ~urrent 

; t
1
Production 

I (!.973/79) 
:tons/year:c~~s/vear 

SSP 22,500 21.011 

I 
I Planned 
i Expa:lsion 
I 
I 

I 

I Tech~o!.ogy ' ?.aw 
lrrsec ~ateriais 

I 

3i~ar Caustic a~ci C~c:i~als, C~it: ?a:a:'Ja~ (~ihar) 

Prorluct iCapacity !current 
I IProductior. 
I . I tons1•;e:ar· . • I 

Ammcr.i:;t:!. 

Chloride 

i Planned. 
: Expansion 

26,000 

I: Techno!.;:,g:· 
I t;s.ad 

I 
' Ra'° I }!ateria::.s 

I 

Alml:onia, 
Common 

salt 

Sihar St~te Su?er?~csphate Factcrv. Sindri Institute (BL~ar) 

'P.,... .... ..: . ~,.., ... __ .... __ .__ 
I 

ica?aci:~ icu--en~ 
1 

• 1 Pr~~~;~ior. 
: i!.~78/79) 

; ta~s/yea.r: tons, \·P::s!-

:?lanned , _ . 
· t.:iqa:is icr: 

: :ec:::-,o:.ogy 
i rsec 
I 

i :\a~ 
fv~,..~r~:..:;; 
I ··--- ----

Year 

1908 

l Year 
1 ?:-cci:.:.~:. :.~:i 

Started 

198:/83 

5:aned 
~-~~-~~--"----~-~~~~~~~~-------

SSP 23 '.:. 70 (' '308 

I 

: C'...!~re:--.: 
I 

~ .... ~.:. ·.·-;::_ ... _ !' 

; P_~o/~·~::_~~:1 

------------------

I A:=."'.'.~::1;.;o 36,300 :.:: '396 
· s .. :?~·a=~ 

;.~· .. : 

/ Co~e eve=: 
1 -as c;_ 
I !> ' • "'. I ac1a 

- . . -.... - . -......... .. _ .......... _..._ ___ .. 

:..-: • J 



- JI -

INDIA (cont'd) 

Quuundi Cbaicals and Fertilisers, Munirabad (Kamataka) 

Product Capacity Current Planned Technology llaw 
Production Expansion Used Materials 

I tons/year 

SSP 40,640 

Coimbatore Pioneer Fertilisers, Coimbatore (Tamil Nadu) 

Product Capacity 

tons/year 

SSP 40,640 

Current 
Production 

(1978/79) 
tons/ ear 

21, 729 

Planned 
Expansion 

Technology Raw 
Used Materials 

Coromandel Fertilisers, Visakhapatnam (Andhra Pradesh) 

Product Capacity Current Planned Technology Raw 
Production Expansion Used Materials 
(1978/79) tons/year 
~-.... .,, '""~T' 

Ammonia 84,000 67,017 !Cl/Kellogg Naphtha 

Urea 132,000 .... CPI Allied 

Phosphoric 104,000 69,139 Dorr-Oliver 
acid P205 

NPK/UAP 347,500 244,497 I Wellman I 

I 
Lord, TVA 

Year 
Production 
Started 

1963 
(closed since 
1971) 

Year 
Production 
Started 

1966 

Year 
Production 
Sta.:"ted 

1967 

1967 

1968, 1976 

1968, 1976 

' 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
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Dalmia Dairies, ~ohindergarh (Haryana) 

Procuct 

SS? 

Capacity Current 
Production 

1 tcn~/:,.ea:.-: 

66,000 

I 

!Planned 
!Expansion 
I 

I Technology 
t:sec 

~Qot Che:ica: ~c:.-ks - :nit: Bhatinda (Punjab) 

jPlanned 1
1
.

1

· TUescehdnology 
i Exe>ansion 

!tons/year 

Proc;.;ct 
I I 
Ca?acity (Current I Production 

tons/yearj 

!I Ra..: ..... . . .. ateri.a.1.s 

I 

I :\a• ... 

Materials 

Year 
P:.-oducticr:. 
Star::ed 

1982 

j Year 
.
1 

Frodacticn 
Started 

I I -~? I n.ooo ;:,_. 
! 

I 1983 

I ! I ! 

: I 

Det Chemica~ ~crks - Cnit: Delhi (Delhi) 

~44,00G i 119,~30 
I 

Fr.::.-..:.c: 
'?:-:_· =--~ ::.:_·:--. 

.~:-:-.ia !.00,0CC 

I 

i Planr:td i "'ecr.""c 1 -.-·· : .I. •••• -~b.' ; Raw l ~ateria]..s ' Ex;:ar:s ion I... • 
1 !,.;sec 
I 

I 

.... :'.:.:: 

: C: .: ·~. :. : :. ' ~ :· 
• ... ~ 5.;:.: 

I 

' I 
I 
I 
l 

- i 

':)--:·· ' ·•"-" 
~:::: .. : ~- :- : a.: = 

?rodu:::. ic-:: 
Star:ec 

19~6' .: 960 

-----· --·------
I 

I 
Haldc-:- I :\ssociatecii !.9S3 

Iopsoe: I Gas i 

i 
: 
I 

i 
I 
! 
! 
I 

le f ram Boob~· 

"-~~~~.._~~----'~~~~-"-~~~ ............ ~~~ I High)~~[~~~~~~ 
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Dharaasi Korarji Chemical Co. - Unit: Allbernath (Maharashtra) 

Product Capacity Current Planned Technology Raw 
Production Fxpansion Used Materials 

tons/year 
(1978/79) 
tons/year 

Phosphoric 12,150 Prayon 
acid Pz05 

SSP 146,320 152,209 

TSP 27,000 1,496 DMCC 

Dharamsi Morarji Chemical Co. - Unit: Kumhari (Madhya Pradesh) 

Proc:!..ict Capacity Current Planned Technology Raw 
Production Expansion Used Materials 

tons/year (19i8/79) 
t-nn~/ve:A..,. 

SSP 161,000 95,383 

Dharuhera Chemicals, Dharhera (Haryana) 

Product Capacity Current I Planned Technology I Raw 
Production Expansion Csed Materials 

tons/year 

SSP 66,000 

EID-Parry (India), Ennore (Tamil Nadu) 

Product Capacity Current Planned I Technology Raw 
Production Expansion 

1 

t;sed Materials 
tons/year t~i]?~ar 

Ammonia 16,000 8,095 Casale Naptha 

Phosphoric 10,300 10,118 Pr a yon 
acid P205 

APS 51,480 50,592 Dorr-Olivet 

AS 38,610 

Year I Production 
Started I 

1968 I 
I 
I 

1924, 1973 I 
I 

1968 

Year I Production 
Started I 

1961, 1973 
1980 

Year I Production 
Started I 

1981 
(planned) 

-
I Year 

Production 
Started ! 

i 

1963 

1963 

1963 

1968 



- ~o -
I~l) :A ( -:~:i.t 'd) 

EID - Parry (India), Ranipet (Tamil ~adu) 

Prctuct I R.r~· 

I ''a~ - r, - · s .... -C. -c:.-

1 

.. o.oco 39.:330 

Fer~ilisers and Chenica:s Travanc:re. Al~ave (Kerala) 

An£cnia 

Phcs;>horic 
acid 

Ammonium 
Sulphate 

Am:onium 
?hosphace 
Sdpha::e: 

20-:'J-G 
!.6-20-0 

Al::::lo n i u :::i 
Ch!.orice 

SS? 

?:-:: ... _: 

Ac::onia 

t:rea 

82,000 

36,200 

198. 000 

.:.9 ,JOO 
132,JOO 

2~.750 

;'...:., iOO 

~ ...... 

152,000 

330,000 

49,691 

22,40: 

137,505 

£.:,6i3 
69,33.:. 

6,~53 

33,699 

. :- ... -.-
-

\ .. ": -

186,2:.6 

I 
I 
I ICI 
l Nap th a 

I 

I 
I 
! 
;Prayon-' 
[Dorr-01:!.ver 
I 
I 
jPcwer Gas/ 
' FAC: 

'Krebs 

- Cc:~.::: 

~·' ;-; : .-

: ~cr.ce:dison 

·:· .:o.:::::­
?rc··:::_;.:::: ::n 
Star::ec 

194i, 1960, 
1962, 196i. 

1971 

1960 

1947, 196i 

19i3 
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INDIA (cont'd) 

Fertilisers and Cheaicals,·travancore, Allbalaaedu - Cochin-Phase II (Kerala) 

Capacity !current 
I I 

Product j Planned Technology Raw i Ye.:ir 
Prod':.lction : Expansion l'sed Materials j Prcd· ... ct:io:i. 

tons/year: (1978/79) I tons/year Started .--.... , _____ 
I 

I 
. 

! I l 
Phosphoric 114,ooo I 43,750 I Prayon 1976 

acid P205 I 

; 

NP/NPKs 
17-17-17 2,975 + 64,000 Wellman· 1976 
28-28-0 485,000 48,815 (1984-85) Lord 
18-46-0 64,295 

I -

Fertilizer Corporation of India - Unit: Gorkhpur (Uttar Pradesh) 

I I I Year Product Capacity Current I Planned I Technology Raw 
pf odri. tjpn ! Expansion Csed Materials Production 

tons/year 
19 -19} I Started tons/year 

Ammonia 131,000 88, 414 CHEMICO, Naphtha 1969, 1975 
TEC . 

I 
I 

Urea 284,920 192,206 

I 
Mitsui 1969, 1975 

I 
Toat$1 

Fertilizer Corporation of India - Unit: Korba (Madhya Pradesh) 

Product Capacity 

tons/year 

Ammonia 

Urea 

Current 
Production 

I Planned 
!Ex?ansion 
i tons/year 

I i 228,000 
; 

! 495,000 
! 

Tec:mology 
rsed 

i 
r,aw I Year 

I 

Materials 

1 

Prod•.:c ;:.io:i. 
Star:ed 

Montedison Coal 1986 

Montedison 1986 

I 
I 

' 
I 

; 

I 
' I 
I 
! 
' 
I 
I 
I 
' I . 
I 
! 

I 

I 
I 
' : 

I 
I 
I 
I 
I 
! 
I 
l 
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I~"I) IA (cont'd) 

Fertilizer Corporation of India - ~nit: Raaagundam (And~ra Pradesh) 

Procuct !ca?acity 1
1
current !F!.an:ed Tec~nclogy ~a~ !ear 

1 1 Prod~ction "Ex~a=s!o: 'Csed ~aceria~s ?ro~~~:~:: 
: . ' s_· ... a:--· ... ""--~ ; t~~Si year~ - -

' 

AJlllDOUia 228,000 I ~ontedison I Coal 1960 
I 

t:rea :.95,cco Montedison 1979 

?ertilizer Cor?oraticn of India Cnit: Si:i.cri (~i~ar) 

I Procuct lcapacity !current 
I 'Production 

t I , (1979) ons_ year, tons'v 

Ammonia 219,000 

(Jrea 330,000 

Ammonium 320.000 
Sulphate 

?hcsphoric: 119,000 , I I -

.. '-+-+I 

acid P~o~ 
.;.. ) 

':SP 3~0,:JCO 3' l.:+6 

AmDon!.a 2.:s,occ 

Urea 495,000 

i Pla:ir:ed 
! Expansion 
I 

' 
I"""' .. 1 I ;.ec:i.no~ogy j Ra"' 

~ateriaJ.s i t:sed 

i 

CH~ICO, Fuel oil, 
Montedison, naphtha 
Halder 

Topsoe 

Montedison 

!CI 

FPJ:::.. 
(Inciar.) 

~ontedisor. I 
I 

Montedison I 

! Year 
; Product i.:::. 
l Started 
' 

1951, 1979 

1959, 1979 

195:, !.979 

1977. ::.?7? 

1977' 

______ ! 



- tlJ -

INDIA (conc'd) 

Fertilizer Corporation of India, Trombay 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 
- -

Ammonia 297,000 Topsoe 

Gammon Fer-Chems, Belagula (Karnataka) 

Product Capacity Current Planned Technology 
Production Expansion Gsed 

tons/year (1978/79) 
tons/vear 

SSP 33,000 39, 778 

Raw Year 
Materials Production 

Started 

1982 

Raw Year 
Materials Production 

Started 

1941. 1976 

Girraj Fertilisers and Chemicals, Shikohabad (Uttar Pradesh) 

Product Capacity Current Planned Technology Raw I Year 
Production Expansion Used Materials Prod1.. ~.1.on 

tons/year Started 

SSP 9,000 1979 

I 

Gujarat Narmad• .ey Fertilizers Co 1 Bharuch (Gujarat) 

Product Capacity Current !Planned Technology Raw Year 
Production ,Expansion Used Materials Production 

tons/year Sta rte".! 
' I 

Ammonia 430,000 Topsoe Fuel oil 1981 

Urea 594,000 ' Snam- I 1981 

I i progetti I 

I 
i 
! 
I 

I 
I 
I 
I 

I 
' 

I 

I 
! 
! 

I 

I 
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I~1>IA (cont'd) 

Gujarat State Fertilisers Co., Baroda (Gujarat) 

Product !capacity !carrent 

I !Production 
, I (1973/79) 

[tc~s;~ear:cons/year 

Ammonia 236,000 165,17 ... 

t;rea 36:+,0CG 2.!.l, 94 ... 

Ammonium !.48,000 193,152 
Sulphate 

Phosphoric 50,000 36,0ll 
acid P205 

OAP 101!,000 78,285 

I 

I :1anne~ i c.xpans ::..,:1 
I Technology 
I ~sed 

i 

Casale 

~itsui 

Tcatsu 

ICI 

!iissan 

CHEM I CO 

i Ra\.' ! ~!ateria.!.s 

natural 
gas; 

na;ihtha 

Year 
?rc=t:.ctio:i. 
Star:ed 

196;, 1969 

1967. 1969 

1974 

1967 

1967 

Haryana State Industrial Development Cornoraticn, Panipat (Haryana) 

Prod:.;ct 

SSP 

TSP 

Prc,:> .... c: 

I . I 
1Ca;iac1ty iCurrent 
i JProcuction 
'tons/year: 

66,0GO 

I :1a::::e~ 
! :..:-:par:s :.c:;. 

I tonsiyear 

55,0CC 

I 

: Tecr.no!.cgy 
~ !" s =-...: I .. _ .. 
I 

Hinc~stan C~e=i:a:s. Btilwara (Rajas:~an) 

I 

i~a~a:i:y ·c~==~n~ 

s.200 

i ~a..-
I 
i Yea: 

1 v-~-ria-s ! .... .:.i.O::. - ~ 

: 
i Pree:.::: t io:: 

Sta-r:ec 

19~.:.-ss 

Sta:::o:. 

I 

------ -i ____________ _ 
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INDIA (cont'd) 

Hindustan Copper, Khetri (Rajasthan) 

Pr~Cij,ct !capacity I current 
• jProc~~~icn 
I to-s ;,.,,, __ ; (1976/79) 
! •· ': "~- i tons/vear 

I I . 
?lar:ned 1 'r~::hnology I Ra'!.." : Year 
::~qa:tsion ! !:s.?d ~:aterials ; ?:c:·~:~:.o::: 

! I , S~a. --~~ 
I 
i 

i Phosphoric 
i acid 

I 90,000 12,864 I Prayon 

i 
i 

1976 

! 

I 
I 

! 
i 
I 
I 
I 
' I 
I 

' I 
i 

n.a. 37,240 1976 

TSP 200,000 15,012 I FEDO 1976 

Hindustan Fertilizer Corporation - Unit: Barauni (Bibar) 

Produc~ Ca?acity !Current i Planned I Technology Ra~ I Year 
Production I Expa:-ision 

1 

t:sed Materials . Prcc~c~i~~ 
(1978/79) ! 

tons/year: tons/year I Started 
: 

I I I I Ammonia I 152,000 53,224 I I Montedison Naptha 1976 
I 

I 
I I Urea 330,000 115,704 I I Montedison 1976 

I I I 

I I I ' 

Hindustan Fertilizer Corporation - Unit: Durgapur (West Bengal) 

Product 

Ammonia 

Urea 

!capacity I Current 
Production 

tons/ye~r (1978/79) 
- 1 tons vear 

152,000 3 7' 812 

330,000 82,200 

' i Plan:::ed 
: Expz.~si:'n 

I 

! 
: Technol::ig:: 
: t:scd 

I 
i 
i 

!Mor.tedison 

I 
iMon tedison 
I 
I 

I 
1 Ra..-
~aterials 

Year 
?:-och.!: ~ io:"l 

j Started 

I Naphtha 

I , 
19 7l. 

L ______ l 74 

I 

' 
: 
I 
: 

' ' 
! 
I 
; 

' ' 



Hindustan Fertilizer Corporat!~n - Unit: Haldia (West Bengal) 

!ca?acity '.c~~rent 
1 ~-o..z~ ...... .:o.., 

l • ..... v-'--.- 1.• 

Procuc:. 

. 
~ t:""~S .. ::=:::-. 

Acmc::ia . -~ ......... -. _;:_,1.;\,,,.._• ~~:-:.:cO:is~:l :~el ~i: 

t:rea 167,~00 ;Montedison 

Phosphoric ;s,ooo ~issar. 

acid 

~itric acid 160,000 'incian/Ensa~ 
France 

Nitro-
phosphate .Indian/ 

20-10-0 375,000 Stamcarbon: 
Soda .:\sh 60,000 ;cu 
Methanol 41.150 I ;Topsoe 

Rindustan Fertilizer Cor?oration - (nit: Xamruo (Assam) 

:\n:I:lonia 

Crea 

7 c=..: :-:~ . .:· :c ;:: 
:ProC~c~i~r. Ex~~~si=~ _s~~ 

i , I (19i8/i9) 
.:c'~=::--~a?: t..:ins-'vear : :ens/year 

:!.97 ,000 114,169 + 151,0GO :CH::Y.ICO, 1 Xatural 
(195~) ~on:edison, gas 

Ea~Cor 

355,0CC ., , =\ - , " 
--~·'-- • 330,00C .Se:!.as, 

~er: :e::!iscr .. 

. :;:so.:: 

:::::-.c:.::.n: 
::?,.. ~-

------------

1981 

1951 
1982 
1981 
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U'1>IA {cont'd) 

Hindustan Fertiliser Industries, !ladrij (Rajaathan) 

Fro.:iuct 

55? 

ICa?acity Current 
Productio~ 

l tans/year. ~~:!8~!:~ 

5,250 

Plan:ied 
E.'"tpansion 

Hindustan Lever Haldia (west Bengal) 

I 
; Tec!lnology I rsed 

Raw 
~teri.a!.s 

~Year 
; :>-,..,..: .... c ~ ........... ' ........ -~ •-"-•'"' 

! Star::ec 

, C":'~ 
.... • I 

,,~~~~~~---~~~~"""'T"~~~~~~~~~~~~~~~~~~~~~~ ........... ~~~~~~~ 

I ?:-::i.iuct I C•qacity I Current i Plar:::e<i ! Technology ; Ra• ., Year 

I. Production · Expa::sior. II t:sed I Materials 

1 

;~:~~:~icn 
tor.sf year I 

I 
j Phosphoric 

acid 
Prayon 

Hindust~n Zinc, Debarj, Cdaipur {Rajasthan) 

?r::icuct 

i SS? 

I 
; ?'!losphoric 

acid 

!capacity lci;rrent 
! 1 Production 

I I (1978/79) 
lto~s,year tons/vear 

i5,000 

26,000 
Pz05 

31,806 

I 
·
1
. Techno:!.ogy 
"s-d Iv = 

Krebs 

1979 

! 

Raw l !ear 
vater.:- 1 s: -:>.,...""'..:r:-t--.;""'., •• •<>- I •• ---'----·· 

I Start:ed 

1967 

1979 

Hvderabad Chemicals and Fertilisers, Ma~la Ali (Andhra Prad~sh) 

Proc:..ic: 
. I 

tc2-..,~,,.., : -ur~e~,. . :wt.,;.---: 1""' • ··-

' IProc .. -.. ;..,-
l . I c191s779) .. 
!t0.~s.ye~r:tons/vear 

1 :'2cf".:icl~;y 

~::sec! 

I 

. \" .. -
- c. =- ~ 

, ?:-:=·.;.cc:::: 
i S t.2.rt.t:!c 

i l 
_l_ss_? ____ ......__ .. _'1_._9_0_0 ............ _1_s_._4_o_s _____ .....__ ____ ._L ___ __._1_9_4_6_._1_9_6_3---1 



i 

j Ammonia 
i 
I ; t:rea 

! .._ 

- 6.5 -

I~"I>IA (cont'd) 

Indian Explosives, Panki (Cttar Pradesh) 

!capacity Current 
; Prcc~::tion 
! ~ -- - ·.. . (19i~f 79) : - .. ::. ·-·ear tonsi -..·ear 

307,000 155,347 

5i5,000 402,928 

i Planned 
1 ::x?c.r.s ion 
! 

' - . , 
1 .. ec:::.n.:>_ogy 
' .. . : ~ seG. 

ICI 

I Mitsui 
i Toatsu 
I 
I 

I
; Ra~ 
"a~eri-'s ...... - --=--

: 
I Naphtha 
I 

?:-·:=-..:.=ti.::: 

1969, B81 

Indian Farmers Fertiliser Cooperative - ~nit: Hazira (2 plants) 

Prcc:.;ct !capacity Current 
I IProd~r~ic~ i - .... __ .. 
I t("':-.s.' ... ·ear: 
I ... : 

Ammonia 

: ?!.an~erl 
!-:---..---.:" .... -X:'ir;:.- .. .::~--· 

;2x445,500 

i Tec!moloi::'-" 
i ... .. -"' 
: i...se~ 

I 

Kellogg 

Raw 
~!a~er:.a!.s 

I 
i ... , j••atura .... 
I gas 

I Year 
; Prcc·.;:::ic:i 

Starr:.::c 

Indian Far:ers Fertiliser Coooerative, ~anc~a and Ralcl (Gu~arat) 

PrClC:.:c: 

?hCS?hOric 
a.:: id 

. : 
• r~~-,..•-'\" !' r .. ,.,..- .... -'-'-.,,C::.---.. \,,... ... - .. c::: .... .. 

ProC:.!-: ::...::-. 
I (1978/i9) 

: ""':-.::. ~·c.~:-' 

, •• "l~I"\; --; ''-''-'•·". 

:.. . ~cc' CCGi 
i 
I 

t1""91S/"=j@~[ 

56:.,?60 

; ? lar.::c:c : c:l:~ . .: :..~ ;:-· . ,. . 
'. ~sec 

:.c~.s.· year 

Jorr-01 !·;.::r 

12.i' ,000 

... ~· .. . .. _ ... 

G.as 

Yea:-
?:-:.~·-:::::-. 

S:ar:~: 



' 

: 
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INDIA (cont'd) 

Indian Farmers Fertiliser Cooperative - Unit: ?hulpur (~ttar Pradesh) 

Proc:!uct ,Capacity Current 
\ 1Prcduction 

! t .. ~s/::ear! 

.\Jm:lonia 2.ZS,000 

t;rea 495,000 

!Planned 
I~ - -: -X?ans ion 
I 
I 

I 

I Iechnologi· I t?sed 

. 
I 

Ra_. ; Year 
!-!ateria:.s : ?:-cducticn 

· S::ar::ed 

I Kellogg ~apr.tha 1980 

I 
·snam-
1 progetti 

1980 

I 

Industrial Supplies and Services. Cdajpur (Rajastan) 

I Planned i Raw Product C<lpacity Current Technology ! Year 
Production : Expansion t:sed Materials I Production 

tnns/year l ! Started 

I 
I i I : 

i 
I 

SSP 66,000 I I ! 1982 I I 

Javshree Chemicals and Fertilisers. ~'bardah (W. Bengal) 

Product j c • Ir l apacity ;~urrent 
1

1 

Producticn 
- (1978/79) 

tons/year tons vear 

SSP 1123,360 53,463 
I 
! 

I 
!Planned 
~ Exriansion 

I 

I 
i Tec!mol~;:: 
i L"sed 
i 

' 

J.K. C~emical ~orks, Pandesara (G~jarat) 

Prcd·..:cc lcaoacicv ! Cu=renc 

1

1 
• - I Prod1,;;;;ti.:.n 

tons/year 
1 

SSP 3,600 

1 ? lar-.:-:ed 
E.~i1J.:".s icn 

I 
' - . , 
1 iec:-:no~ogy I r:.ec 

I 

'Ra., ' 
I "'a .. er•a· -1 ·· .. ~ ~== 

f Ra'"~ 

I "'a ~ ""r i· - ~ s •• -- a.-

I 
' 

Year 
?rorluctio~ 

Started 

1961, 1973' 
1982 

Year 
?r~~~c:. i-:~ 

Stt1:::-ted 

1979 

i 
! 
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I~'DL\ (cont'd) 

Kh1cha Industries. ~dal?ur (Rajasthan) 

Product ! ?lan:i.ed ; 7ec'::r:.c~ogy 
. ~X;'C::3iC:1 I ..... - .: 

-... ::a.c..;... 

Ra'°" 
::;: t;; ri.:.: s 

i s:~-=-:~.: 

SSP 

Product 

Ammonium 
Chloride 

SSP 

3,600 

I i r,,_ • : Capac:it:; , ........ _re~-
i i~rodi;~ .. 0 .~-
f I ! - (197SiJ9°) 
tons. year tons/vear 

20,000 

44, 700 34,394 

i 

J ?:~~:i.cd. : 'i"ec:molog:: 
! t!scd 
I 

: Ex?a~ .. sion 

I 

I Ammonia 
land 
I common 
I sdt 
! 
I 
i 

_K_r_1_· ,,,_-~_.a_k_B_t-_,a_r_a_:_i_v_a_c_ ... _"_o_~_._,_<_: __ :i_l._a_:-_. ::_s_'_ .. _-_::_n_. !_· t_: _f!a z i :::- a. ( G~ ~a rat ) 

:capaci:y. c~:r~~t 
~~ ... ~ ... ·--!'"-fon I··-"----

; tr.~s.'::e.:;: 

A!!Ccnia 

tons/year 

3.:.5,000x: '..\ssocia:e:ci 
gas 

j 3ot!l~ay 
: ?.i;::) 

3x .. .;S,CVJ S:1a:­
;>roget:i · 

1980 

Year 
?rc:!:.t.::: i~r:. 
Stan:ec 

19i9 

1962 

S:arte=! 

' - -- --



- s::. -
I!-."I>IA (cont'd) 

Krish~ Industrial Cor2oration, Sidadavole (Andhra Pradesh) 

Procuct 

SSP 

Ca~acity I Cu::-r.c:-. t 
Proc~~~ia~ 

1 (19iSi 79) 
;c~~s ~c 3 ~ cons·~~ar 

so.soo 

- . 
::.~:;:a::.sion 

~ -ec'-:ic'--·· i .:. ..... ... ..... ~-.. 

i ~sec 
i 
i 

I 3:..;.-..-
r ,·-o-.,.r• ==' s 
t ·---- ---

' . 

ti~erty ?esticides and Fertilisers - [nit: ~adri (~ajastan) 

Product lca?acitv !current 

I .. - jpf1itiii9> 
ltonsfyear, tons/year 
i I 

SSP I 16,500 
! 

3,481 

; ?lar.::.ec I - • -; i.ecr?.nc~:igy 
; rsec 

I 
I
, Ra.,. 

,,_ .. -,...i· - .,. -
. .... a. .. ~- Go-:> 

I 

?r.:.:·..:.:::.i.c:! 

ScarrcC 

1977, 19i8 

Libertv Pesticides and Fertilisers - [nit: Visakhaoatnam (A..~dhra Pradesh) 

Prod~ct 

SSP 

I Ca::!acitv 
t • -
I 
i 
i to!.".s/year 

!.2,500 

Current 
Proch;.: ticn 

' :?lHnned ; Technology 
:::-:;:ansion : l"sec 

,_ 
. :--.. a..-
J ''-:.~e,·;~,s I··-· ·~--
I 

Xadhuvan Chemicals and Fertilisers, Dabok (Rajasthan) 

Prociuc: Ca?a:i:y lc~r~~~= 
Prod;;: :i.c:i 

. ' 

; ?la~n-::d 
:::-:;:: a:--.s ion 

: t~'"'~""-.· ... - .. I _ ... ····---=-
'\.'sec 
I 
! 

i ?.a· .. · 
: ~:a:...;:r:.=.:s 

19i9 

t~!".3 ·year; 
·--~~--~------~----~-----~----~--------------~--~------------------------~------~-
' 

SSP 66,000 



- s.:: -
l:'."DiA tcont'dl 

~dras Fertilisers. ~.ana:i \7amil Nadu) 

.:\m:::onia 

1wrea 

~ca~aci=~ c~=~~~: 
I?:--:-::..:.:::. ... '~ 

176.000' 

.::10,ooc . ......,._ 
_ .. _ .~.J J 

362.SCJ -- ; ... ~ 
J'J~,~-U 

.::~~~ed 7e~~~;:0;: 

:::-.;.2::si·:'r:. : :·si":~ 

ICI 

CHD-!ICO 

--------------- -+-

~haI"ana ;:hani 1 Cci~-ci<, ~adI"i_, (Rajast!-tan) 

SS? 

? !."':.:·...:.:: 

ssr 

1 Ca?a~i:y · C:==enc 
: r:-:::;c=i.:n 
I 

1 ~.::is/ ye~:-

5,000 

--~------- ------ ---- - . 

I 

:c~:a:i:y ~~==~~= 

.. s.ooo 

(:~75; :-si) 
~c:;.s. • .. ·ear 

2.3' 533 

------- ----·-----· 

t:rea 

~PK 

l St. ·.JCO 

:. .. ;-.s •:e.;; 

,. "'\1 .... ,, 
---,.o..JO 

3.:.0,000 263,339 

' I 
I 

L 

T .::s,200 
~ 

(:1S.'..) 

'-· . 
I l :~.: 
I 

i 

' L 

. ·:.: -:'". . I 

' 
I I I Stamicat"bon i 
I ' 
I 
' I 
I 
J 

1971 

1::<71. 1976 

?:- ....... .:·..::::..c~ 

1979 

- -- - - .: : :. ::-. 

1 c. .... -........ 

19i6 

i9a.:.-ss 
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l~"D IA (cont'd) 

~odi Spinning anc ~eaving ~ills, Bareilly (C.P.) 

I 
lcap~cic~ '. c~rrent 
! • ! ::- ... ~...-f 11 ct•c-' : ..... ~--.. ....... 
: 4:• .... ::s/: ... e.lr~ 

' 
i P~.:!~ned 
I - -

: 7ec:-t:".olcgy 
I•• • 

. !:.X'; .E.:'LS ::.~:? : ~sec 

SS? 66,000 19e: 

Prcciuct 

Phosphoric 
acid 

!Ca?acity • C~rrent 
.

1 

jProduction 

tons/year~ 

i ? :a.!'.:!ec 
I - -r.x;;.:i:1s io:~ 
I 
1 tons/year 

54,000 
PzOs 
94,000 

l Te::h:-.c.lccc•: i t.'s.::!d --

! 

;:: ::.,._-

I ;~;terials 
I 

Xagarjuna =ertilisers and Chemicals, Kakinada (A.P.) 

P'"'""·,,;,, ...... ----..-- i 
iCa~a::ity Curre~t 

I 
• I 

; tl"~s i ~ .. e.a r. 

Crea 

tons/year 

:28,000 Topsce I Fuel oil 
I 

437,000 

.:.so,ooo 

I 

Sta mica r:,oni 
I 

l 

Sa:ional Fer:i!isers - ~ni:: S~a:i~da (?~:!jab) 

. - -. . .. --- .. 

Ammonia 235,000 

l!rea 511,500 

............ ""I •••• .. - -....... -' ~ 

Topsoe 

Xitsui 
Toatsu 

Fuel oi! 

1985-86 

1985-86 

· Year 
?:-c::..::: :i.:::-. 
Star:ec 

198.'.t-1985 

1980:.-1985 

1956-198i 

:;..,.. .... ...;, --.: ... .... . .. ·- _ .. .._ --... . 

1979 

1979 
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1~1HA (cont'd) 

~ational Fertilizers - rnit: Nangal (Punjab) 

Pre-duct !capacity lcurren: 

l IProd~~:ion 
. , I (19/8/79) 
1 to:-:.s. ~·:ar: tens/year 

~~~~~~~~ 

?lar:.neJ 
:::q>a::s ion 

I 

Year , !\.2: ...... 

l v.,~-r•-:·-.... ..::1.~..:: .... - .... ::. 

I 
I 

i ' 
I I 

Ammonia 232,000 127,36 ... iGrande • fuel. ~il ! l':hil, 1913 
iParoisse, I (origi!i.all~ 
.... o ... s-""''r-un-t. 1 e1 e- .. ro · 
i .. ~ .,,_, ~.aJ I 1 ~s~; o; 

: I w~ter) 
i 

t;rea 330,000 123,3:+3 1Grande I 
iParoisse, I 

i 
jMontedison I I 
I 

CA.'> 320,000 282,505 iSaint Gobairi. 

! I 

~ational Fe=tilisers - ~nit: Panioat (Haryana) 

Procuc: !capacity :Cur~en: 
! \?rod~..: tior:. 

I t"r:s '··e"-'. I "· • I: -·: 

Ammonia 235,000 

t:rea SU.., 500 

j Planne.: 
E:..;;>a::s icn 

; "'e~'-n-'c--· 
i " '-""· \.,.:_ t:>.: 
I rsed 
i 

I 

Topsoe 

~itsui 

Toatsu 

Ra:.: 

:ue.!. oil 

~ew Central Jut<: ~i:.ls Co., \'aranasi (l"ttar Pradesh) 

?!":-::'.·_:.:: 
--· .:. . ........... ..... 

- ,.. ~ . -< . ... ' .... , 

- . :.. =·~ ~; ~ :-. ~ :. ~ :1 

~cc.:::ec 

Sclvary 
process sa~: 

1961, 1918 

1961 

Year 

Start~d 

1979 

19:'9 

:;. -~. ~ .. -· -~ .. -
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l!\l>IA (cont'd) 

~eyveli Lignite Corpn .• ~eyveli (Tamil ~adu) 

I 

Prccuct !capacity \Current . I . ' Pr-ri. ... ··.-~.: ... ...., 
I '-'------·· 
: I (i..973/ 79) 
:c~~s·year c~~s:vear 

i Techr.o~cgy 
i Csed 
I 

j Ra..: 
I \•., t=ri.· ... S ! .... ~ ~ a. .... 

! 

Amconia. 70, 000 37,?34 I ~ontedison i Fuel oil 

i 
t:rea 154,000 52 • .:.65 I ~ontedison 

~oble Chemicals, Gha:kc?ar (~aharashtra) 

Product lc~pa.city !c~rr~r:.~ 
I I Prod··-,..:o.., l .. i....~--~ .... 

i tons/year i 

l Planned 
: E:.;;tJansicn 

I 

I 
j Technology 
! [sec! 

I 
I Ra..-

1 ~'.aterials 
I 

SSP 
I . 
I 3 .ooo I I 

I 
i 

1966, 19 79 

1966, 197S 

Year 
Product.icr:. 
Started 

1980 

! .J 
I 
I 
i --------L --· _ _L_ __ 

Orissa Fertilisers and Chemicals, Rourkela (Orissa) 

Product lcapacitv !current 
I: . I Pr,.,,.: .. ,..t.:on 

I i..: \Ji.- - ...._ .... 
; I I to::s/year! 

Pelofos ~5,000 

I 

: ?l.ari.ned 
! ~· -.... : .... ..., -·<?c .. S __ ._. 

?arad!p Phos?hates ~td., ?aradi? (Or:ssa) 

Proc:.ict 

?:iosphoric 
acid 

DAP 

I 

Ca~aci:~ : Curren: 
t 'Pr-,.: •.•• , • ..., j ... v ...... ~ ~ ..;.._. ... 

' 

' ; Te~r:nol~;y 
'. t: sec 

tons/year 

117 ,000 

! :..~-..J 

!v-·-~'-'1" I .. G •:: • -'"- ~ 
I 
I 

Ye-"" 
?:-::-·:.'.·..::::. ;:-. 

1985 

1956 
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n.'DU. (cont'd) 

Paushak Baroda, (Gujarat) 

Prcduct 'c . i 1 ap~c~ty :Current 
i IProc~ction 

1Planr.ed i:ec~r:.ology 
' ExFansion ! :.:sed 

~ ~- ·•. i (19~S/i9) 
''-· •· 51 : e.;r cons: year 

SSP 33,530 28,943 

Phosphate Cv., Rishra (;;est Bengal) 

I Product tca?acitv ,ic~rrenc 
I • 

I IProc~cticn 
' i (1978/79) 

1 tons, year' tons/vear 

I 
SSP 61, 000 ! 39. 079 

I 

. 
i Planned , _ . 
, r.~qar:.sion 

I 

Prem Chand Ar~a, Bulandshahr (U.P.) 

Product 

SSP 

! 
!capacicv :cu=renc 
I • 1' p . . 
: 

1 
rocuccion 

I . ; 
1tons1y-=ar; 

66,000 

' I Planned 
~ Ex;>a:1s ~:':'l 

I 

I Technology 
: Csed 

I 

1 

; Tec~r .. ology 
1 rseci 

I 

Premier Fertilisers, Cuddalore (iamil ~adu) 

?rcciuc c i ?:Lar:.~.ec 

; 

! tr~s/::·::ar 

SSP .:.o. oj40 

' 1

1 

Ra\: 
,._ .. -..;"-1 ... 
..... ci-'2. .... -:t-!> 

i Year 
'? :-c::\..ic ti~:: 
Sta?":cd. I 

1951 

Raw i Year 
' Haterials ' Prccucticn 
i Started 

i 
I 

I 19so. 1967 
__ J 

Ra'~ : Year 
~late:ria.ls • Prc~:.:c:i.o:: 

Star:e:: 

1962 

~~cer~a:s ?rc~~c=~~~ 

i S~a:-:?C 

1963 
~closed since 
19i6) 



I 

I 
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I~'IlIA (cont'd) 

Punjab State Industrial Developmer~ Cotpn., Hoshiarpur (Punjab) 

Product lea~ ci~v icurrent 
\ . !Proc~c:ion 
; tn:--..s/year: 

SS? 66,000 

I 
i Planr.ec:i 
I - . c.xpans ion 
I 
; 

i Technd::>g:: 
• i:sed 

I 

Ra~asthan Proiect, Udai::iur/Chittorzarh (Rajasthan) 

Procuct •Capacity ICurrect l~lar:ne~ 
I Prod~ction · t.xpans l.cn 
I I i tons/year 1 ltons/vear 

I 

I 
I I 

I 
TSP I I 435,000 

I I 

I 

Rallis India ~agarwara (etcar Pradesh) 

Product 

SSP 

Capacity ! Current 
'I Produc:ion 

~ ' (1978/79) 
~ons/year; tons/vear 

~26,960 50,650 

! 1 . i p _annec 
I - • ; .::.xpa::s1on 

· Techr.:-.lo;;v 
Ir . . i ~sea 
! 
i 
I 
I 
I 
I 
' 

i 
j Rr.w 

.. aten.a_s I "' . , 
I 
I 

'Raw 
~a:arials 

-

j Year 
• Prn,: •. - .. "' .... t. lh.. ____ o .. 

I Star:ec 
! 

1 Year 
I ?roc;;c:ion I Starce:: 

1986-1987 

I 
1 Year 
;I ?rcd:..:c: i.::::c 

Started 
I 

196:, 1981 

I 
I 
I 

; 

Rama Krishi Rasavan (formerly West India Chemicals) L~ni-Kalbhor (!1.anarashtr~) 

:~:a:i:~ c~r=e~: 
' • • I pr , . • t:, ,,_ 
I I .OC~- --~·· 
I~~- •• , , (1978/79) 
·~ ·"'·:e"r tons,'vear 

SSP 33,53G ' 

; ?~ar,r.ed 
~ E:~ransic:l 
i 

7::.::.':--.:--.~:.:.1;:. I ;~~·~· 

I
'.'.-·· -.-1a 1 s .• o~r::.. • 

!"ear 
?rc:.·_::i.0~. 

i Sta:::e: 

195G, l.%i 



I 
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I?iDIA (cont'd) 

Rashtri'f!l Chemicals and Fertilisers - Unit: Thal Vaishet (2 plants), (Maharashtra 

Product 

Ammonia 

I 
Capacity 1Current 

I Procfacticn 
. I 

to~s:year: 

j Planned Technology I Rar.7 i Year I I . : 
; Expansion I t:sed I !'!aterials j Prcc;.;c ~:i0n 
!tons/year . ! Star:e~ 
I 

1345,000x2 
' 

i 
I 
I 

(3x495,000 
I 
' I 

Haldor 
Topsoe 

Snam-
progetti 

i 
Associated ! 
1gas 

!(from 
Bombay 
!High) 

I 

1984. 1985 

1984, 1985 

Rashtriya Chemicals and Fertilisers- Unit: !rombay (Maharashtra) 

P:::-oduct 

Ammonia 

Ur~a 

Phosphoric 
acid 

:; it r ic acid 

~itro-

p:.os?hate 
:c-20-0 
15-15-15 
A?SN 
20-20-0 

lcapacity :current 
I Prod'.!ction 

1 ,,_., I (1978/79) 
tor.s,~e-r!tons/vear 

I 
311,000: 

I 

I 

I 
! 

429,000i 
I 
! 
i 

120,000i 

3.:.c,, 5CO · 

110, 724 

98,253 

65,528 

I Plal"ned 
· E:<?ar.sion 
I 
: 

555,000 .:., 279 

'.:65,630 I 

124,139 
! 

[ Technology 
j 'Lsed 

I 

CHEMICO, 
1 Topsoe 
I 
I 
I 

i 
j CHEMICO, 

1 

' 5nam- I 
I progetti 1 

' I I • I : Nissan 1 
: i 

: CHEXICO, 
: Davy Power 

Gas 

; Pechiney 
I 

: Odda 
i i 
! Stamicarbonl 

I 
Raw : Year 
Materials 

1

1 Production 
Started 

Natural 
refinery 
gas, 
Naphtha 
or natural: 
gas 

1965, 1983 

1965, 1983 

1965, 1975 

1965 

1965, 1978 

I 
I 

1 

~ethanol 30,000 

I 
! I 

I I 
1966 
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INDIA {cont'd) 

Rourkela Fertilizers ltd. - Steel Authority of India, Rourkela (Orissa) 

I I ~ 
!Capacity l~ur:~~:. 
I Prc~~~t~on 

i t0ns/year· 

Procuct 

A;::nonia :. 20. 000 ! 

I 
I 

Xitric acid. 270,000 i 
i 
i 

CAN 480, 000 ! 
I 

I 
276,286 

I 

! :1ar::-:e~ 
: t.x;:ansion 

. I 

i Technology I Ra!.." 
: :"-er. v- ~,p-.: - , _ i .. :. '" , .. c:--~ .a...:-:. 

1 ! 

I 

I 
,

1

. Co~e oven 
gas; 

~ L1t"DE 

l ~aphtha 
I 

• I 
I I 
• StamicarbonV 
: FPDIL i 
; : 
i i 
i stamicarbon[ 
i FPDIL 

I i 

Shaw Wallace and Co., Avarli (Tamil ~adu) 

I . I 
!Capac~ty 1 Current 

I I ~19~8/~§>n 
I ! 
l~e~~nology Raw 
: LSeG ~1aterials 

PrccL1ct 
; I Planned 
; Ex;:ar:sion 

i 

1 Ye.ar 

1962, 1969 
1979 

l.962 

1962 

i Year 

tons/year; tons/year 
P--------+---~ 

I 
! ?roducticn 
j S:arteci 

' I 
j SSP 

! 
75,530 60,597 

I 
i 
I 
I 

Shivalik Fertilisers, Hcshiarpur (Punjab) 

Product 

SS? 

I Capacity Cur:-e::1: 

I Procbc ticn 

! tons/ye1r: _.._ ___ _ 
I 

66,000 i 
I 

I 

i Plan::1ed 
i - . : t.xpa:.sion 
I 

i 

i - . . i J.ecn:-.ciogy I tsed 

I 
I 
1 
I 

1 Ra¥.' 

I 
I 

1967 

Iv i .ear 
!'1ate::-:..a:.::o; ?ro=uction 

I Sta:-ted 
' 

19SG 

I '------~~~~---~-..__ ______________________ ~---~---- --~- -~- -

I Prod;;.: t 
I 

I ?l.:?.n:'led 
I 

; Teci-:nology lca?acitv c~=~cn~ Ra:.; Yea::: 
I 

! Expa.r.sicn 

I 
i · · Prod~ction 

I I 
(1973 i9) 

to1.s yearltons!vea-r 

I t: sed 
I 

I 

Materia~s 

1
~ Prcd'Jctio~ 

Started 

Naphtha 1969, 1974 Ammonia 152,000 115,333 I Topsoe 

L..-u·-re_a ___ __..l_3_3_o_, _oo_o....._ __ 2s_o_._1_2_3__._l ____ _.l_s_t_a_m_ic_a:: __ _J 1969, 19 7 4 



' 
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INDIA (cont'd) 

Sou~hern Petrochemical Industries Corporation, Tuticorin (Tamil Nadu) 

! I Technology I Rav I Year Product Ca?acity Current jPlanned 
Productio:i ! Expansion , Used ~terials 1 Prod:.iction 

to~s'vear (l~J81 79 > I I I ! Startec! 
•• / - I tons vear 

Ammonia 258,000 1~4,194 ICI Naphtha 1975 

Ure:i 512,0001 286,216 I Mitsui 19/5 
Toatsu 

I Sissan Phosphoric 51,000 32,035 19i6 
acid P205 

I Mitsui uAP 28,000 69,641 J.977 
Toatsu 

NPK 160,000 TVA/Hitach:i 1976 

I 

Steel Authority of India - Gnit: Bhilai (Madhya Pradesh) 

I I Technology Ra,. I Year Product Capacity Current I Planned 
Used Materials I Production Production . Expansion 

tons/ye.ar I Started 
l I 

I l I Ammcnium 32,600 35,515 ! + 20,800 Coke oven 1955, 1959 
Sulphate 

i 
t (1983-84) gas, 
i S-acid I 

i ' I 

Steel Authcrity of India - (Indian Iron and Steel Co.j - [nit: Burnour-Kulti 
(~est Bengal) 

Product 

Ammonium 
Si.!lphate 

!capacity !current 
I i p .J • i 1 ro1..ouc tier: 
I n~c;_ '~·~--! (1973.179) It" .. -·:-"'· t::ins/'l.·ear 

i 23,00Ci 

1 

7,301 

; Planned 
· S:.:?a:.ision 

! Tec:inology 
, ::sed 

i 
i ~a;; 1 Year 
! :·!a teria.:...:; ; ?r c::uc t:. c~ 

l Started 

Coke oven 1947 
gas, 
S-a;:id 

I 

- - - . ___ _._ _____ ....._ ____ ....._ ______ _ 
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1~1HA (cont'd) 

Steel Aut~oritv of India - rnit: Dur~aour (~est Bengal) 

:\mmOn::!.um 
su:;ihate 

I Capacity 

it""-s'u---t L. •• I : i:::..=. 

21,ZOO 

Current 
Proct;;:tion 
(1975/ 79) 
tcnsiyear 

lO, i36 

I I Tech~clogy 'Planned 
Ex;:>a:-:sion [sed 

l i 

Steel Authcritv of India - Cnit: Ro~rkela (Orissa) 

Product 

Ammonium 
Sulphate 

I Capacity II Current 
Production 

. (19i8/79) 
tons/yeari tons 1vear 

i 

I 

i 
28, zoo ! 

I 
i 

15,541 

·,.Planned 
. E:<par-.s ion 

! 
I. Technology 

rsed 

I 

:aca Iron and Steel Co., Jamshedour (3ihar) 

Product 

Ammonium 
Sulphate 

!capacity !current 
j jProdt;=ticn 
tons/veari < 19 ~8 1 79 > • r:ons:vear 

23, 100 12,541 

~ Planr.ec! 
I ~x .... --c:;c:i 
1 ... t'd•--- .. 

i 
I 

I Tech:--:olo;y 
! r_·s~d 

I 

i Ra;; Year 
lva~er;-·s P:-c:::.;cticr:. , .. '- -a-

s~ ............. ... __ ~c-

Coke oven ! 

S-acid 

i 
Raw l Year 
~aterials I Producticr:. 

I Started 

I 

Coke oven I 1967 
gas, 
5-acid I 

Ra·.; i Year 
~'.ateria:s ; ?::-oduct:.c:; 

! Started 

I Coke ove:1 I gas, 
j S-acid 

1933 

I P::::·..;:: 
i iProC~::i~n 

-· . . ~~ ~::-.. : _:· ;:·: i .-.::..·,; 
I 
I 

! 

SS? 

! tnns.'year! 

66,000 

; r.:s~~ ! ~a=.er:::..: ~ 
Sc:artec 

1982 

I 

I 



l 
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Viraj Chemicals, Nandesari (Gujarat) 

Product Capacity 
I 

Current I Planned Technology 
Production I Expansion Used 

tons/year ~~;~~~!!!> I 

! I 

SSP 2,150 332 i 
I 

Western Chemical Industries, Bombay (~arashtra: 

Product Capacity Current !Planned Technology 
Production I Expansion Used 

tons/year (19~~/79) 
tons vear 

SSP 3,350 1,689 

Zuari Agro Chemicals, San Coale (Goa) 

I 

Product Capacity Current I Planned Technology 
Production 

1 
Expansion Used 

tons/year (1978/79) tons/year tons/vear 

Ammonia 171,000 148, 6 78 TEC 

Urea 340,JOO 259,820 Mitsui 
I 

I I Toatsu 
I 

I I 

'NPK/D;.,g UAP 150,000 129,551 l+ 150,000 !EC 
! (19:!4) I 
I 

I ! 
i 

Raw Year I 
Materials Production i 

Started 

1974 ; . 

Raw Year I 
Materials Production ! 

Started 

1948 
I 

I Raw Year ' 
Materials Production ' I 

Started 

Naphtha 1973 
; 

1973 

1975 
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I~"DIA (cont'd) 

4. Domestic engineerin£ ccntractors 

(For further information about the firms listed see: Fertiliser ~ndustrv: 
Directorv of Technical Caoabilitv in India published by the Fertiliser 
Association of India) 

Development Consultants Private ltd. 

- captive stcai::: a::c pc-:.-er genel.ation, ar.c .:-f:site :acilities 
for fertilizer co~ple.xes; 

- chemical cleani~g. 

Dharamsi ~orarji Che~ical Co., Ltd. 

- technology for sulphuric acid plants; 

- environmental engineering, 

Engineers India ltd. (EIL) 

designs and constructs plants for ammonia synthesis anri 
urea production; 

- full range of engineering and consultancy services: feasibility 
studies, market surveys, process and site selection, basic and 
detailed engineering, procurement, construction supervision, 
commissioning, ove~all project management, etc. 

FACT Engineering anc Design Organisation (FEDO) - a division of 
Fertilise~s and Chemicals ~ravancore Ltd. 

- designs and constructs plants for alC!lonia synthesis and prvduction 
cf various nitrogenous fertilizers, nitric acid, phosphoric acid, 
SSP, TSP, etc., as ~ell as granulated~? and SPK fertilizers; 

services include e:1gineering (design a:ic! development), project 
management, start-up and commissioning assistance. 

Fertilizer (Planning and Development) India ~td. (FPDIL) 

designs and construct~ plants for ai:m:onia synthesis and ?roduction 
of urea, AS, CA.~, S5?, TSP, DA?, complex fertilizers; 

services include project planning and management, basic design, 
complete engine£ring, trouble-shooting and de-bottlenecking as ~ell 
as technical services for optimising cata:yst per:ormance. 

B.ind~stan ::•crr-Vlive:- :.td. - a merr.ber of c:.~ '.)c:-:--C:ive!' w-o:-:.:~i.:ie 

orgar.ization 

design~ a:.d ccnstr..;c::; ~::mts for proc:-~:i:-n cf ~?K.'i::lA? c~:::p;.e:: 

phos?hatic fer:ilizers; 

- also supp!ies a ~1:e ra~;e of cquip~~n:. 

P.u:n;:,hreys and Glasgo!..' Consultants Private :.tc. - affiliated uitr, Humphreys 
and ~lasgo~ Led., London 

desig~s and construct; plants for ~mro~nia S~"iithesis and pr.oduction of 
·Jre~, nitric acid, phosphr ric acid, sulphuric acid, ammonium chloride. 
a;cmonium nir.rate, ammonium su.tphate, ni:rophosphate, etc. 



I 
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INDIA (cont'd) 

- services include process engineering. detailed engineering. 
procurement. construction supervision. project management and 
collllissioning services. 

Simon-carves India Ltd. 

- designs and constructs plants for production of ~. DAP, nitric 
acid, phosphoric acid, sulphuric acid, SSP, TSP; 

- able to assist in all phases of a chemical project. 

SMPS Consultants 

pre-project, project engineering, project management and 
management consultancy services offered for the processing/chemical 
industry; 

- prepared feasibility study for a fertilizer plant site for Atul 
Products Ltd.; 

- vorked for Gujarat State Fertilizer Co., Ltd. 

5. Domestic manufacturers of equipment, spare parts and catalysts 

(1) Standard equipment: vater treatment. cooling towers. materials 

handling. air conditioning. etc. 

Air Conditioning Corporation 

The Anup Engineering Ltd. 

Best and Crompton Engineering Ltd. 

Dynacraft Machine Company Ltd. 

Elecon Engg. Co. Ltd. 

Ion Exchange (India) Ltd. 

Ingersoll-Rand (India) Ltd. 

Kirlosker Pneumatic Co. Ltd. 

Larsen and Toubro Limited 

McNally Bharat Engineering Co. 

Paharpur Cooling Tower Ltd. 

Richardson and Cruddas (1972) Ltd. 
System Projects Pvt. Ltd. 

(2) Fabricated equipment: pressure vessels, columns, heat exchangers, 

tanks, etc. 

ACC-Vikers-Babcock Ltd. 

The Anuv Engineering Ltd. 

Bhatat Heavy Plant and Vessels Ltd. 

BharAt He~vy Electricals 

Binny Ltd. Engineering Division 



Central India ~chinery Co. 

Cooper Engg. Lt~-

David BrQt.m Ge3rs. 

Davy Asmore Incia L:d. 
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I~"DL\ (cont'd) 

Gujarat ~c~i~er:: and ~fg. c~. 

KCP Ltd. 

Larsen anc Toub~o 

Richardson and Cruddas (1972) Ltd. 

Sarabhai Machir.ery 

Triveni Structures Ltd. 

Vijay Tanks and Vessels Pvt. Ltd. 

Wdichand Sagar Industries Ltd. 

(3) Rotating equi?~e~t: compressors, fans, ?umps, etc. 

ACC-Vickers-Babcock Ltd. 

Ak.ay Industries 

Best and Cro:npton Engineering L:d. 

Bharat Heavy Electrical Ltd. 

Bharat Pumps anrl Compressors red. 

Dorr-Oliver (India) Ltd. 

Jyoti Ltd. 

Kirloskar Brot~ers 

Kirlos~ar ?ne~matic Cc. Ltd. 

KSB Pumps Ltd. 

K.G. K:los~a ar.d Co. rp) Lt~. 

Kishore ?ucps ~:d. 

::iotors, etc. 

ACC-Vickers-Ba~cc-~ :ed. 

Best and Cro~?:on Enfineering Ltd. 

Bharat Heavy Electricals 

Jyoti Ltd. 

NGEF Ltd. 
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INDIA (cont'd} 

(5) Icstrumentation: electronic and pneuaatic 

Bestobell India Ltd. 

Bharat Electronics 

Blue Star 

Instrumentation Ltd. 

Micro Precision Product 

Taylor Instrument Co. (India) Ltd. 

(6) Bulk supply materials: pipes, tubes, forgings, pipe fittings, 

valves, castings 

Audco India Ltd. 

Bharat Heavy Electricals 

Bharat Steel Tubes 

Bharat Forge 

Crawley and Ray 

Davy Ashmore India Ltd. 

Kirloskar Brother Ltd. 

Micro Precision Products 

Nitin Castings Ltd. 

A.P.V. Engineering Co. Ltd. 

Uniabex Alloy Products Ltd. 

catalvsts 

Catalyst (India) Pvt. Ltd. 

Catalyst and Chemicals India (West Asia) Pvt. Ltd. 

Project and Development India Ltd. 

United Catalyst India Ltd. 
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n'DONESIA 

1. Training facilities 

P.T. Pupuk Kujang 

(b) In-house training programme for staff at all lcve:s; 

td) Outside trainees accepted; languages of inscructi=n: Indonesian 
and Eng~ish; training fees depending upon pr~~r~:::c.e re~~ested. 

P.T. ?upu~ Sriwicijaja (?.T.PUSRl) 

(a) F~lly equipped training centre including plant models (aI!llllcnia and 
urea), universal precess trainer, Carmody Si::::ulators, Foxboro 
Simulators; 

(b) Training programmes for: operators (ammonia, urea, orrsi.te facility), 
foremen, plant maintenance (mechanical, instrumentation, electrical), 
laboratory chemical analysis, upgrading for engineerrs, supervisory 
management, management development; 

(c) Classroom and on-the-job training; 

(d) Outside trainees accepted; languages of instruction: Indonesian 
and English; training fee approximately USS 1,000 to $ 3,000 per 
month per trainee, depending on type of training and level of trainee. 

3. Fertilizer production 

P.T. Asean Aceh Fertilizer 

Product lcapacicy !C~rrent 
I JProducticn 
!tons/year; 

Ammonia 

:Jrea 

I 

1:1an!'le~ 
1 

r.xpa:i.s ion 

I tons/year 

I 
I 330,000 
I 
i 
i 500,000 

Technology 
~sed 

Kellogg 

~itsui 

Toatsu 

; Raw 

I .... ~,. .. , j • 

I 

I 
I 

•• .::r._e __ a_,. 

! Xa tural 
I i ga:; 
I 
I 
I 

; Year 
?roductic:'. 
Started 

1984 

1984 



P.T. Petrokima Gresik 

Product Capacity Current 
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INDONESIA (cont'd) 

Planned Technology 
Production Expansion Used 

tons/year tons/year 

I I 
I Ammonia 70,000 Haldor 

I 
I 

I Topsoe 
i 

Urea I 45,000 I 
I 

! + 250,000 Alllllonium 150,000 
Sulphate ! (1984-85) 

I 
! 

TSP 390,000 + 550,000 
(1984-85) 

DAP I 80,000 
I 

I NPK i 50,000 
I 

f ! 
' I Phosphoric I 160,000 

acid I 
I I 

P.T. Pupuk Iskandar Muda 

Product Capacity Current I Planned Technology 
Production .Expansion Used 

tons/year !tons/year 

Ammonia 330,000 Kellogg 

Urea 570,000 Mitsui 

I ! Toatsu 
I I I 

·-"-

P.!. Pupuk Kalimantan Timur (KALTIM) 

I 
Prcduct Capacity Current I Planned Technology 

Production . Expansion Csed 
tons/year !tons/year 

Ammonia 495,000 Lurgi 

Urea 560,000 Stamicarbon 

Raw Year I naterials Production 
Started ; 

' 

' ' I 
Fuel oil 1972 i 

! 
I 1972 ! 
! 
I 

1972 I 
I 
' i 

1979 I 
I 
I 

I 
1979 I 

I 

I 
' 

1979 ! 

1984-85 

Raw Year I Materials Production 
Started i 

I 
i 

1984 I 
i 

1984 ! 
I 
I 
i 
I 
i 
I 

1 Raw I Year 
I 
l 

Materials I Production I 

Started 

! 
.... ! 
1983 

I 
-
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P.T. Pupuk Kujang 

Product 

.:\.I:llllonia 

:..:rea 

Capacity Current 
Proc!uctior:. 

I (1982) 
1tcns,year;tons/vear 

330,000 

510,0CO 514, l()3 

I I Planne~ 
i Expansion 

! 
I Technology ' Ra...-
1 tsed Materials 

....... ., 
:-..C..:.....L.cgg 

I 
I ~titsui 
i i Toatsu 

I 
I 
I 
I 

I
, ~;atura.:.. 

gas 

I 
! 

I 
I i Year 
I ?rc.:i:ic tic:: 
I Started 

- o-~ 
~ ... I": 

P.T. Pupuk Srividjaja (PCSRI) 

Product 

.:\mmonia 

i:rea 

Capacity Current 
I ' !Production 
tons; year 

'.Planned I Technclof;y I Raw 
IEx?ansion 'Used Materials 

l tonsi year I 
9:00, 000 i ! Girdler, I Xa t·.lral 

I ! Kellogg I gas 

f1,600,000 I : + 5i0,000 I Toyo Koatsu~ 
i ( .... ) i ~it SU i I 

Year 
F roduc t i~:-1 
Started 

1963, 19/ ... , 
1971, 1915 

1963' 19i .. , 
·o--J. _,, i I , 19~5 

I I Toatsu j 

----------'------ _l___ i 

(d) Gse of domestic en~ineering services 

Plant erection: ?.T. Barata, ?.T. Bo:na Bisma Indra, P.:. Kelsri 
anc PCSRl Construction Division 

4. Do~estic enzinee~in~ ccntrac:~rs 

P.T. ae~ayasa Inc~stri (?ERS~RO) 

Incorporac:ed in 1981, the cocpany has the task of ex?a:-icing an:! 
deveio?ing natiJ~a: ca:a~iii:ies in the fields ~f en~i~ee=in~ anc ~:an: 
c~r~st~J:.:::.~~ .:.:-. ~rC.e!" :: :..c-~:; :ir--:":(~:~ c-.. ;'2 caL:nt!"".~'s i~C .... E:ri.::.~ 
developmer::. £'=J:ects i::-. whicn ~~,e co::t:?any has par:ici?a:.::ci i=ic2.;.ic::: t':<.: 
:s~nc!ar r·iucia F~rtilizc::.r ?la::c at .1.c~h, th~ ar.rwor.i·..l=· :1.it:-at:. ?:.a:.;. a: 
Cilacap anci ferti:izer bagging planes at several locations in :n~onesia. 

P.T. Tri-Patra Engineering 

Pre-projec~, project engineering and project management services. 
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KOREA, Dem. People's Rep. 

3. Fertilizer Production 

Government (fertilizer plants at a number of locations) 

I I Product Capacity Current I Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started ! 
I 
I 

Ammonia 1,200,000 1961, 1966 
1976, 1980 

Urea 1,400,000 I 1961, 1966 

I _ _L I 
1976, 1980 

i _l 
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KOREA, Rep. of 

1. Training facilities 

(~) In-house training for operators, foremen, maintenance engineers; 
outside training for engineers, management and marketing personnel. 

3. Fertilizer production 

Chin Hae Chemical Co •• Ltd. 

Product Capacity Current ! 
Technology I Raw 1Planned Year 

Production IExpansion Csed Materials Production 
tons/year Started 

Ammonia 100,000 !CI Naphtha 1967 
Naphtha 

i Steam 

I Reforming 
I 

I Urea 125,00(, I Toyo 1967 
i Koatsu I 

Phosphilric 58,000 Pr a yon 1967 
acid 

NPK I 
165,000 TVA 1967 

I 

L___ 
~ -- -

_____ ..__ 
--

Chosun Fertilizer Industrial Co. Ltd. 

Product Capacity Current I Planned Technology Raw 
I 

Year 
Production Expansion Used Materials Production 

tons/year Started 

NPK 99,0llO blending 1968 

Hankook Caprolactam Corporation 

Product Capacity Current ! I Technoloiy l Raw I Planned Year 
Production . Expansion I Csed ~aterials Production 

tons/year I Star:ed 
I 

Amonium 142,000 Recovered 1974 
Sulphate during 

L i caprolactam 

I production 

I 
I 
I 
I 

i 

I 
I 

j 
I 
I 
I 

i 
I 
I . 
I 

! 

I 

' 

I 
: - i 
I 

I 

i 
I 
I 
I 
I 
I 

I 
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Korea Fertilizer Co., Ltd. 

Product Capacity Current I Planned Technology Raw Year I Production !Expansion Used Materials Production 
tons/year Started ! I ! 

I 

' Ammonia 195,000 IC! Naphtha 1967 I 
I Naphtha 

I Steam 
I Ref om:ing 

I 

I Urea 330,000 Mitsui 1967 I 
I 

Toa.:su i 

I 
I 

Kyunggi Cllem1cal Industrial Co., Ltd. 

Product Capacity 
I 

Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

SSP 83,000 !)aktting 1975 
process 

Fused 
Magnesium j 51,000 I Open hearth 1966 
Phosphate I process 

I N!'K 1115,000 High 1977 

I pressure 

I briquecing 

I process 

I Potassium ' 24.000 Chis so 1982 I 

L 
Sul pt.ate I 

I 
' ' l . ·---- ... 
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KORE.A, Rep. of (cont'd) 

Namhae Cheaical Corpora:ion 

I Product ' Capacity Current I Planned Technology 

I Production Expansion Used 
I tons/year I I 

i 
j Aam>nia 600,000 Kellogg 

; Urea 660,000 I Mitsui 
I 

I I i 
Toatsu 

I 

Phosphoric I 218,000 
! 
I Prayon 
I acid i 
i 
I 

'NPK 1713,000 I CHEMICO 

I Nitric acid 1180,000 CHEKICO 
i 
: Amlonium i 30,000 CHEMICO, 
I 

! 
j nitrate I Sumitoao 
i ! i 

(d) Use of domestic engineering services 

Delim Engineering, Korea Engineering 

Pung Nong Fertilizer Co. Ltd. 

I Product 

Fused 
Magnesium 

I p),.,sphate 
I 
I 

i ?."PK 
I 
I 
I 
f 
: 
I 
I. 

Capacity Current 
Production 

tons/year 

119,000 

90,000 
I 

I 

Planned Technology 
Expansion Used 

Open heartt 

I 
process 

I 
I High 
! pressure 
; briqueting 
i process 

I Raw Year 
Materials Prod;;cticn 

Started 

i Naphtha 1977 I 
I 

1977. 1980 I 
! 
I 
' 1977 I 
I 

I 
i 
' I 1977 

' I 

1977 I 

i 
1977, 1979 I 

Rav Year I Materials Production 
Started ! 

I 

1967 I 
! 
I 
I 

I 
1977 

I 

' I i I i 

I i 

I I 



I 
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KOREA, Rep. of (cont'd) 

Yong-Nam Chemical C., Ltd. 

Product capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

Ammonia 100,000 ICI Naphtha 1967 
Naphtha 
Steam 
Reforming 

Urea 125,000 Toyo 1967 
Koatsu 

Phosphoric 115,000 Prayon 1967 
acid 

NPK 330,000 TVA 

Korea General Chemical Corporation (KGCC) 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

Ammonia 300,000 IC! Naphtha 1973 
Naphtha 
Steam 
Reforming 

Urea 231,000 Stallicarbon 1973 

-~-

5. Domestic manufacturers of equipment, spare parts and catalysts 

Korea Fertilizer Co. Ltd. {K.P.C.) 

Producta: ~ressure vessels, colunr.s 1 towers, strippere 1 separators 1 

heat exchanger1 1 storage tanks 1 gas holders and bunkers. 

I 
I 
! 

I 
i 
i 
I 



I 
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MALAYSIA 

3. Fertilizer production 

Chemical Company Malaysia Berhad 

Product Capacity Current Planned 
Prodaction Expansion 

tons/year 

C&""i 200.000 

NPK l 260,000 I 
Esso Malaysia Berhad 

Product Capacity Current I Planned 
Production !Expansion 

tons/year 

I 
Ammonia 50,000 

• 
I 

Malaysia Acid works, Ltd. 

Technology I Raw 
! 

Csed ~aterials 

ICI 

Technology Raw 
Used Materials 

ICI Refinery 
gas 

Pro~uct Capacity Current Planned !Technology Raw 
Production Expansion , t:sed Materials 

tons/year -
Ammonium 67,000 

Sulphate 

ASEAN Bintulu Fertilizer Plant 

Product Capa-:ity Current Technology Raw 

Year 
Production 
Started 

1967 

1967 

Year 
Production 
Started 

1966 

Year 
Production 
Started 

1970, 1976 

j Year I Planned 
Production Expansion Used Materials I Production 

tons/year ~ous/year Started 
I 

I Ammoni.a 1347 ,000 IDtDE 1985 

I 
Urea J_ I 500.000 Stamicarbon/ 

I 
1985 

NSM 

I I -

I 
I 
I 
I 

I 
I 
I 

I 

I 
' 
i 

I 
I 
i 
i 

I 
' 

I 
I 
' 

I 
: 

i 
I 

I 
I 
I 
I 

I 
I 

I 
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MALAYSIA (cont•d) 

4. Domestic engineering contractors 

Inter Chem Alpha: 

Management consultancy, pre-project, project engineering and 
project management. 



I 

I 

I 
! 

I 

i 
I 
I 
I 

! 

i 

1. training facilities 
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PAKISTAN 

Pakarab Fertilizers Ltd. (PFL) Multan 

(b) Training progr~mmes for engineers, plant operators ~nd 
technicians. 

National Fertilizer Corporation (~C) 

(a) NFC Technical Training Centre Multan will be completed by end 1984; 

(b) Traiuing programmes for engineers and operators will be available; 

(c) Language of instruction: English; training fees will be Rs. 10,000 
per person per month for engineers anc Rs. 7,000 per person per month 
for operators. 

3. Fertilizer produ\!tion 

Dawood Hercules Chemicals Ltd. 

Product Capacity Current Planned Technology Raw Year 
Prod•Jction Expansion Gsed Materials Production 

tons/year Started 

Ammonia 205,000 Kellogg Natural 1971 
gas 

Urea I 345,000 Mitsui 1971 

I 
Toatsu 

EXXON Chemicals Ltd. 

Product Capacity Current Planned Technology Raw Year 
Production Ex;iansion Csed Materials Production 

tons/year Started 

I 
Ammonia 107,000 I Natural 1970 

I 
I gas 
I I I 

I Urea 173,000 Mitsui 1970 
I 
I Toatsu 

I 
I 
I I 

I 
I 

I 

i 
I 

I 
I 
I 
' 

! 
; 
I 
I 

I 
! 
I 
! 
I 

' 
! 
I 



Fauji Fertilizer Company 
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PAKISTAN (cont'd) 

Product Capacity Current Planned Technology Rav Year 

~ 

Production E-"tpansion Used Materials Production 
tons/year Started 

330,000 I 
Baldor Natural 1980 Ammonia I 

I 
Topsoe gas 

Urea 557,000 i Snam- !982 
progetti 

National Fertilizer Corporation of Pakistan Ltd. (NFC) is the Government-owned 
fertilizer company with the following six subsidiaries: 

Lyallpur Chemicals and Fertilizers Ltd. (LC&. FL) Faisalabad 

Product Ca;>acity Current I Planned Technology Rav Year 
Production Expansion Used Materials Production 

tons/year Started 

SSP 20,000 imported 1957 

Lyallpur Chemical and Fertilizer Ltd. (LC &- FL) Jaranwala 

I 
Product Capacity Current I Planned Technology P..av Year 

Production !Expansion Used Materials Production 
tons/year Started 

SSP 80,000 imported 1968, 1975 

Pak-American Fertilizers Ltd. (PAFL) 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons. '\r Started 

Amlonia 25,000 Steam Natural 1958, 1968 
reforming gaa 

(previousl 
coal) 

Ammonium 90,000 
1ulpbate 

ICI 1958, 1968 

I 
I 
I 
! 

I 

I 
I 
I 

! 

l 

I 
I 

I 



I 
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PAKISTAN (cont'd) 

Par.arab Fertilizers Ltd. CPFL) Multan 

Product 

Ammonia 

Urea 

CAN 

NP 

Capacity Current l Planned I Technology Ra., Year 
Production !Expansion 

1 

Used !'faterials Production 
tons/year1 I tons/year Started 

I I I 

I I 300,000 I Kellogg Natural 1979 
gas (old plant 

i shut down) i 

59,000 
I 

33,000 French I + 1962 
( .... ) process I I 

495,000 UID>E 1979 

330,000 UHDE 1979 

(b) ~.ajor problems encountered 

- Heat exchanger in ammonia plant damaged soon after commissioning 
because co~ling water system not adequately designed for 
protection against corrosion. 

- Modifications to NP and CAN units carried out to correct design 
defects that prevented rated production from being achieved 

Brain drain of professional managers and trained manpower. 

(d) Use of domestic engineering services 

Civil Contractors: 

M/s. Conforce Ltd. 

M/s. Macdonald Layton and Co. Ltd. 

M/s. Interhom Ltd. 

M/s. Hameed Masood Ltd. 

M/s. Foundativn Engineers Ltd. 

M/s. Deep Well Corporation Ltd. 

M/s. Boremaster .Ltd. 

M/s. Highway Contractors 

M/s. Builders Associates Ltd. 

M/s. Wahid Engineers 

M/s. Sew Construction Co. Ltd. 

I 
I 
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PAltISTAM (cont'd) 

Mechanical, Electrical Inatnment and Inspection Cot-ractors: 
K/s. Industrial Inspection Consultants 
K/s. Induscrial Power & Development Organization 
K/s. Industrial Power and Develop8ent Organization 

K/s. Associated Engineering Concern ttd. 

K/s. Industrial AutOlllltion Ltd. 

K/s. Industrial Goods and Se~ces Ltd. 

K/s. King Corporation 

K/s. Zelin Ltd. 

K/s. Descon Ltd. 

K/s. Mechanical Erection and Construction Co. 

K/s. Prader Engineer (P~kistan) Ltd. 

K/ s. Technical Associates 

K/s. Potential Engineers Ltd. 

K/s. Central Air Conditioning 

Pak-china Fertilizers Ltd. (PCFL) 

Product Capacity Carrent Planned Technology Rav 
Production Expansion Used Materials 

tons/year 

Amonia 53,000 Steam Natural 
reforming Gas 

Urea 96,000 

I 
Chinese 
process 

(d) Use of domestic engineering services 

Civil Contractors: 

K/s. Aurangzeb Khan lhattak 

M/s. A. Ghaffor Abdullah Khan and Co. 

M/s. Builders Associate Sarhad Ltd. 

M/s. Builder Associate Ltd. 

M/s. Badi-Uz-Zaman and Co. 
M/s. Fida Moha11111ad Khan audCo. 

M/s. Khalid Waheed Associates 

M/s. Ghulam Hussain and Co. 

M/s. Ghulam Farid Janjua and Co. 
M/s. Khurahid and Co. Ltd. 
M/s. Jiacco Pak Ltd. 

M/s. K.E.D.C. Ltd. 

Year 
Production 
Started 

1982 

1982 

l 
i 
I 

! 
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PAKISTAN (cont'd) 

M/ s. Mirza Ghulam Qadir 

M/s. Izhar Ltd. 

Naeem Treading Co. Ltd. 

Electrical Contractors: 

M/s. Industrial Goods Services Ltd. 

M/s. Industrial Power Engg. 

M/s. Imperial Electro Company 

Instrument Contrac~ors: 

M/s. Ind~strial Goods Service Ltd. 

Mechanical Cons~ruction and Erection Contractors: 

Descon (Design) Engineering Services and Contstruction Ltd. 

I.F.C: (Indu~trial Fabrication Corporation) 

Ravi Engineering Ltd. 

M/s. Joint Venture 

Jiacco Pak Ltd. 

Paksaudi Fertilizers Ltd. (PSFL) 

Product 

Ammonia 

Urea 

Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

330,000 Haldor Natural 1980 
Topsoe gas 

' 
574,000 I Snam- 1980 

I progetti 
I 

(b) Major problems encountered 

Emergency feed waterp~mp inadequate, resulted in damage to 
one waste heat boiler; 

- Refractory failed after two months operation, was replaced; 

I 
I 

' I 

I 
I 
t 
I 

I 
I 
' 
I 



----------------------------------
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- Over-designed vent valve at discharge· of CO~ compressor led 
to complete damage of compressor'• high preslNre casing; 

- High pressure water cooler on ammonia svnthesis loon and 
ammonia cooler on urea plant both failed and had to be 
replaced by new ones made of a different material; 

- Electronic instruments evidently n~t designed for the 
local environmental conditions, causing, e.g. unwanted 
trippings on auxiliary boilers; extensive modifications 
were necessary to make the system operational; now 
functioning reliably; 

- Cooling water: temperature of 32% too high during hot 
seasons; cooling towers inadequately designed; treatment 
with zinc phosphonate and dispersant mixture not effective 
causing scaling problems in heat ex.changers; 

- Inert gas generator under-designed; 

- Antifoam chemical was unsatisfactory; changed to new one ; 

Frequent stoppages affect the life and activity of catalysts 
in the ammonia plant; the primary reforming furnace should 
remain in operation even when auxiliary boilers fail, but 
it does not do so. 

(c) Major achievements 

In the third year of production the company achieved 109% of designed 

capcity. 

(d) Use of domestic engineering services 

Civil Contractors: 

M/s. Builders Associates Ltd. 

M/s. Soil Mechanics Ltd. 

M/s. Izhar Limited 

M/s. Continental Engineers Ltd. 

M/s. Mechanised Construction of Pakistan 

M/s. Soil Tecknic Limited 

Electrical Contractors: 

Al-Bario Construction Co. 

Imperial Construction Company 

Associated Engineering Concern Ltd. 

Construction Electric Ltd. 



Instrument Contractors: 
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M/s. Industrial Goods and Services Ltd. 

M/s. Zelin Limited 

M/s. Industrial Automation Ltd. 

Mechanical Contractors: 

Mechanical erection and fabrication was carried out by a consortium 
of Manesmann Inventa and Mann through local manpower. 

5. Domestic manufacturers of equipment, spare parts and catalysts 

(1) Standard equipment: air compressors, cooling towers, filters, 
materials handling equipment, etc. 

Climax Engineering Company 

Haamid Engineering Company 
Haseen Habib Corporation Ltd. 

(2) Fabricated equipment: pressure vessels and reactors, columns, 

Climax Engineering Company 

Haam.id Engineering Company 

Heavy Mech~"~cal Complex 

heat exchangers, furnaces, waste heat boilers, 
storage tanks, gas holder, etc. 

Karachi Shipyard and Engineering Works, Ltd., 

Nowshera Engineertng Company, Ltd. 

(3) Rotating equipment: compressors, fans, blowers, pumps, etc. 

Bela Engineers, Ltd. 

Climax Engineering Company 

General Fan Company 

K.S.B. Pumps Company, Ltd. 

Pakistan Engineering Company Ltd. 

Spinning Machinery Co!llpany of Pakistan Ltd. 

(4) Power generation: boilers, steam turbines, power generators, 
transformers, motors, etc. 

Adamjee Deut% Limited 

AEG Telefunken (Pak) Engineering Ltd. 

Allwin Engineering Industries 

Bel& Engineers Limited 

Imperial Electric Company Limited 
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PAltISTAN (cont'd) 

ltarachi Shipyard and Engineering Works Ltd. 

Metropolitan Steel Corporation Ltd. 

Nayadaur Kotora Liaited 

Pak Elelttron Lillited 

Pa~stan cable Liaited 

Pakistan Engineering Co., Ltd. 

Ravi Engineering Limited 

(5) Instrumentation: electronic and pneumatic 

AEG Telefunken (Pak) Engineering, Ltd. 

Carrier Telephone Industries 

Electric Equipment Manufacturer Co., Ltd. 

Telephone Industries of Pakistan 

(6) Bulk supply uterials: pipes and tubes, forgings, pipe fittings, 
valves, castings, etc. 

K..S.B. Pumps Company Ltd. 

Nowshera Engineering Company Limited 

Special Steel of Pakistan Limited 

Wah Industries Limited 
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PHILIPPINES 

1. Training facilites 

Atlas Fertilizer Corporation 

(b) In-house training; outside training; observation tours abroad 

Planters Products Inc. 

(b) In-house training; outside training; training abroad 

3. Fertilizer Production 

Atlas Fertilizer Corp. 

I P•..!uct capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year Started I 

I 

I 
i 
I 
! 

I Phosphoric 12,000 1958, 1964, i Acid P205 1969 l 
! 
I 

! 
Ammonium 86,000 1958 ' 

I 

I 
Sulphate I ! 

i 
I 

SSP/TSP 10,000 1961 ' i I 

P205 I . 
I 

NPK 100,000 1961 
I 
I 
' 

Maria Cristina Fertilizer Corp. 

Prelduct I Capacity Current Planned Technology Raw Year 
I Production Expansion Used !iaterials Production I tons/year Started 

I 

I I 
I Ammonia 33,000 CHEMICO 1954, 1966 

l Ammonium 50,000 1954 
Sulphate 
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PHllIPPL~ (cont'd) 

Philippines Phosphate Fertilizer Corp. (PHILPROS) 

l 
! 
I 

Product Capacity !Current !Planned IIechnology Rav Year i 

\Production Expansion IJsed Materials Production i 
I 

tons/year tons/year Started ! 
I 

Phosphoric 394.000 Prayon phosphate 1984 I Acid P205 rock 
(domestic I 
and ia-

\ ported) 

~niua 169.000 Struthers- 1984 

Sulphate Wells 

NPK/KAP/DAP 935.000 Cros/Bear- 1984 
den Potter 

I \ I 

Planters Products Inc. 

I Product Capacity Current Planned Technology Raw Year 
Production Expansion tsed Materials Production 

I tons/year Started . 
Ammonia 100,000 Steam Refinery 1966 

reforming gas. 
Naphtha 

Urea ( 65.000) Stamicarbon 1966 
currently 
shut down 

Phosphoric 69,000 Dorr-Oliver 1966 
Add 100% P205 

NPI: 330,000 TVA 1965, 1980 



' 

i 
I 
' ! 
' 
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SRI ~1CA 

1. training facilities 

State Fertilizer Manufacturing Corp. 

(~) In-house training; training abroad for plant engineers and plant 
operators 

3. Fertilizer Production 

State Fertilizer Manufacturing Corp. 

Product Capacity Currel't Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

AlmOnia 180,000 Kellogg Saphtha 1981 
(Naphtha 
reforming) 

Urea 310,000 Stamicarbon 1981 

(b) Major difficulties encountered 

Delays in commissioning and start-up owing to equipment failures; 

"~rain drain" - departure of skilled technical person:tel. 

Eppawala Phosphate Ltd. 

Product ICapapcity Current - I Planned Technology Raw Year 
Production !Expansion Used Materials Production 

tons/year Started 

Phosphoric I . . . . phosphate .... 
Acid I rock I 

I I 

I I (domestic~ 

' DAP/!SP I 
I . . . . .... 
l 

I 
• 
i 

I 
I 
I r 
r 

I 

I 
I 
: 



- 118 -

1. Training facilities 

Thai Central Chemi.cal Co. , Ltd. (TCCC) 

(b) In-house training. 

3. Fertilizer Production 

Asia Chemical Fertilizer tnd.Co. 1 Ltd. 

Product capacity Current I !lanned Technology Raw Year I Production apansion Used Materials Production 

tons/year Started I 
I 

Mixed 24,000 

I fertilizers 

Burapha Fertilizer Co., Ltd. 

Product Capacity Current Planned I Technology Raw Year 
Production Expansion I Used • Materials Production 

tons/year Started . 
i 

Mixed I 

fertilizers 9,000 I 
Siam Chemical Co. 1 Ltd. 

Product capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started I . 
I 

!Mixed 
i 
' . 

jfertilizers 
I 

6,000 i I 

Siam Chemical Fertilizer Industries, Ltd. 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year Started r 

! 

Mixed 6,000 
fertilizers 

I 
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THAIL\."n> (cont'd} 

Tilai Central Chemical Co., Ltd. 

IProd·.ict Capapc!ty Current Planned Technology Raw Year 

I Production Expansion Used Materials Production 
I tons/year tons/year Started ' 
I ' ; : 

i 
I NP /~"PK mixed 350.000 600.000 steam granu- imported 19/5 I fertilizers (1984} lat ion 

. -- ! 

Tilai Farmer Chem:ical Fertilizer Co., Ltd. 

I 
I 

Product Capacity Current Planned rf echnology Raw Year 
Production bpansion Used Materials Production 

tons/year Started 

I 
I Mixed 12,000 
lf'!rt~lizers 

Ministry of Industry 

I Product 

. 
Capapcity Current 'lanned rechnology Raw Year : 

I Production !Expansion Osed Materials Production 

I tons/year Started 
! 

!Ammonia I 400,000 natural detailed 
I 

I i gas feasibility 
' I study being ; 

' I conducted 
I I 

; 

I i 

llirea I 578,000 I 
I 
I 

I Phosphoric 210,000 
I I Acid 

MA.i" ... I ?-."PK 650,000 
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VIET NAM 

3. Fertilizer Production 

Govermaent (fertilizer plants at several locations) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
I 

tons/year Started 
. 

t.ons/year I . 
-'->ni.3 66,000 Coal 1979 

Urea 120,000 1979 

SSP 1tOO,COO Phosphate 
rock 

(dO!llestic) 

AIDonia 200,000 Coal .... 
Urea 

I 
270,000 .... I 

Ammonium 100,000 .... I Nitrate I 
I I 

SSP I ... USSR . ... I 
I 
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L A T I N A M E R I C A 

s-----------------------------------------------
AAGflITINA 

3. Fercilizer production 

Direccion General de Fabricaciones Militares 

I 
Product Capacity Current I Planned Technology 

Production 

1
Expan~ion Used 

tons/year 

I Aanonia d500 I Casale 

Amonium .... I 
Nitrate I 

Petrgsur S.A. 

Product Capacity Current I Planned Techaology 
Production !Expansion Used 

tons/year cons/year 

! Aanonia 83,000 ~ICO 

Ammonium 76,000 
Sulphate 

Urea 89,000 

NPK 
Mixed 40,000 
Fertilizeri 

Ammonia I 2x700,000 Haldor 
I Topsoe I 

(d) Use of domestic en21neering services 

Civil Engineering: Tec!1int S .A. 

Rav 
Materials 

Coke oven 
gas 

Rav 
Materials 

Natural 
Gas 

I 

l 

I 

! I I Year 
Production 
Started I 

! 

1960 

1960 

Year I Product!.o::i 
Started I 

I 
I 

' . 
I 

1969 I 
1968 I 

I 
I 

1968 I 
I 
I 

i 
I 1982 I 

I 
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BOLIVIA 

3. Fertilizer production 

Yacillientos Petrolif eros Fiscales Bolivianos 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
Started · 1 

.u.>nia 165 t/d Baldor Natural 1986 
Topsoe gas 

Urea 250 t/d ...... 1986 
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BRAZIL 

1. Training facilities 

Centro de Studos de Fertilizantea do Instituto de Pesquisas Tecnologicas 
do Estado de Sao Paulo 

(a) Facilities include granulating pilot plant as well as chemical 
analysis, control and bench scan laboratories; 

(b) Training programmes for: operators/foremen. and plant maintenance 
engineers (mechanical, electrical, instrumentation). Specialized 
training for NPK granulation plants; 

(c) In-plant training and plant visits; ratio of theoretical to 
practical training time 70:30%; 

(d) Outside trainees accepted; language of instruction: Portuguese; 
course duration: 2 weeks for process technology and 1 week for plant 
maintenance engineers. 

3. Fertilizer production 

Araxa S.A. Fertilizantes e Productos Quimicos (ARAFERTIL) 

(associated with PETROFERTIL) 

I Product Capacity Current I Planned Technology Raw 
Production Expansion Used Materials 

tons/year tons/year 

SSP 200,000 
' 

TSP I 174,000 
(1983) 

+174,000 
(1985) 

Phosphoric 110,000 
Acid Pz05 

MAP ...... ,, 

I 

Year 
Production 
Started 

1981 

1985 

1985 

I 
I 

I 

I 
I 

I 
I 

I 

I 
I 
! 
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BRAZIL (cont'd) 

Caratba Metais, S.A. IndUstria e Comircio 

Product Capacity Current Pla-=ined Technology Raw Year I Production Expansion Used Materials Production 
tons/year tons/year tons/year Started 

Phosphoric 16 7 ,942 19:ll 
Acid P20s 

Companhia Brasileira de Fertilizantes 

Product Capacity Current PlanneC: Technology Raw Year 
Production Expansion Used Materials Production 

tons/year tons/year Started 

SSP/TSP 204,000 1982 
(planned) 

Companhia Petroquimica Brasileira (COPEBRAS) 

Product Capacity Current Planned Technology Raw Year 
Production Ex~ansion Used Materials Production 

tons/year (1979) ( 979) Started tons/vear tons/vear 

Phosphoric 100,000 NISSAN 1975 
Acid P205 

DAP 198. 000 MINIFOS 1975 
(FISONS) 

MAP 130,000 100,000 1975 

TSP 180,000 207,000 1968 

Super- 50,000 30,000 1975 
phosphate 
30 

SSP 250,000 135,685 1967 

Mixed 120,000 1975 
fertilizers 

-
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BRAZIL (cont'd) 

Companhia Riograndense de Adubos (CRA) 

I 

Product Capacity Current I Planned Technology 
Produc:ion !Expansion Used 

tons/year (1~79) 
tons/vear 

TSP 120,000 95,000 + 240,000 
(1982) 

SSP 240,000 18,000 

MAP 160,000 46,700 + 100,000 
(1983) 

NPK 
Mixed 
fertilizers 

Companhia Rio-Grandense de Nitrogenados (CR..~) 

(associated with PETROFERTIL) 

Product 
I 

Plannec! I Technology Capacity Current 
Production Expa:ision 

1 

Used 
tons/year l tons/year 

Ammonia ..... 

Ra"' Ye2r 
Materials Production 

Started 

1962 

1962 

1978 

19S8, 1973, 
1974, 1978 

Raw Year 
Materials Production 

Started 

Coal Gas Pilot phase 

Empresa de Produtos Ouimicos e Fertilizantes S.A. (PR6FEP.TIL) 

P=cduct Capacity Cun·ent ! Planned Technology Raw I Year 
Productfon ! Expansion Used Materials ! Production 

tons/year 
(1979) 

Icons/year Started tons/year 

SSP _,I'): 1)00 12,000 

I 

I 
I 

I 
i 
! 

I 
I 
I 

! 



- 126 -
BRAZIL (cont'd) 

Fertilizantes Basicos S.A. (FERTIBASE) 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year (1979) 
tons/year tons/year 

TSP 50,000 4,000 

SSP 94,000 35,000 

Raw Year 
Materials Production 

Started 

Fertilizantes Beker Ltda. (subsidiary of Bek.er Comercio e Industr!a 
Fertilizantes Ltda.) 

Product Capacity Current Planned Technology Raw Year 
Production Expansioc 

(1979) 
Used Materials Production 

tons/year tons/year Started 

TSP 300,000 98,000 

Fertilizantes Capuava S.A. (FERTICAP) 

I 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year (1979) 
tons/year Started tons/year 

MAP 48,000 1980 

DAP 25,000 1980 

TSP 40,000 10,000 

SSP 160,000 110,000 

- -

I 
I 
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BRAZIL (cont'd) 

Fertilizantes do Sul S.A. (FER.TISUL) 

Product Capacity Currer.t Planned Technology 

Pr~\~)~~on Expansion Used 
tons/year tons/year 

SSP 70,000 43,000 

TSP 300,000 108,000 Heurtey 

DAP 85,000 21,600 

MAP 216,000 53,000 

Mixed 640,000 540,000 Heurtey 
fertilizers 

Fertilizantes Fosfatados S.A. (FOSFERTIL) 
(associated with PETROFERTIL) 

Product Capacity Current I Planned Technology 
Production Expansion Used 

. I 
tons/year tons/year 

Phosphoric 310,000 + 155,000 
Acid P20S (1985) 

TSP 365,000 

MAP 330,000 

Fertilizantes Mitsui S.A. Industria e Comercio 

Product Capacity Current 
I 
Planned Technology 

Production Expansion Used 

tons/year 
(1979) 

tons/year tons/year 

Thermophos- 150,000 143,000 + 180,000 
phate '1981-1985) 

Raw Year I Materials Production 
Started I 

! 

imported 1973 

1974 

imported 1973, 1977 

I 

Raw Year I Materials Production 
Started I 

1980 

1980 

1980 

Raw Year 
Materials Production 

Started 
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BRAZIL (cont'd) 

Fertilizantes Nitrogenadoa do Nordeste S.A. (NITllOFERTIL) 

(controlled by Pi:TP.OFERIIL) 

Product Capacity Current Planned Technology Rav Year 
Production Expansion Used Materials Production 

tons/year (1982) 
tons/vea ... 

Started 

~nia 665,000 381,742 Stena- Natural 1971, 1978, 
ref ondng Gas 1982 
process 

Urea 710,000 326,592 1971, 1978, 
1982 

Nitric acid 29.700 Grande 1980 

' 
! Paroisse l I 

Fertilizantes Uniio 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year C}979) 
tons/year Started tons year 

MAP 50,000 1981 

Mixed 250,000 80,000 
fertilizers 

TSP 110,000 52,000 

SSP 220,000 131,000 

TAP S.A. Industria de Fertilizantes (Ind<istria Agro Pecu.ria Ltda.} 

Product Capacity Current Planned Technology Raw I Year 
Prot~~~gf n Expansion Used Materials . Production 

tons/year tons/year tons/year Started 

Ammonium 146,400 107,400 
Sulfate 

TSP 150,000 72,000 

SSP 320,000 244,000 

I 
I 

I 

I 
I 

I 
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BRAZIL (cont'd) 

Industria Carbogutaica Catarinense (ICC) 

(controlled by PEillOFERTIL) 

Product Capacity Current Planned I Technology 
Production Expansion Used 

tons/year 

Phosphoric 119,000 Rhone 
Acid P205 Progil 

Industrias Luchsinger Madorin S.A. (ILK) 

Praduct Capacity Cu-rrent Planned Technology 
Production Expansion Used 

tons/year (1979) 
tons/vear 

SSP 170,000 40,000 

TSP 170,000 96,000 Fisons 

Mixed 600,000 300,000 Fi sons 
fertilizers 

MAP 330,000 51,200 

KJnah S.A. 

! 
Product Capacity Current I Planned Technology 

Production Expansion Used 
tons/year Clj79) tons'year 

TSP 120,000 118,000 + 40,000 
(1980) 

SSP 77,500 70,000 

Mixed 155,500 68,000 + 122,000 
fertilizers (1980) 

Rav Year l Materials Productic:i ; 

Started i 
I 

' 

1980 

Rav Year I Materials Production 
Started I 

I 

imported 1975 

imported 1975 

' 
I 

I Raw Year 
Materials Production 

Started ! 
I 
I 

I 

I 
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BRAZIL (cont'd) 

Ritrocarbooo S.A. 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year C}979) tons'vear tons/vear 

Ammoniua 61.soo 35.340 + 61.500 
Sulphate {1984) 

Paskin S.A. - Industrias Petroquiaicas 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 
(1979) 

tons/vear 

~iua 25.000 23.800 
Sulphate 

PETP.OBRAS Mineracao S.A. (PETROMISA) 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year tons/year 

Potassium so.ooo 
Chloride (48.000 

K20) 

500.000 

Raw Year I Materials Production 
Started 

1978 

Raw Year I Materials Production 
Started 

1972 

Ra.., Year 
Materials Production 

Started 

1983/84 
(initial 
production) 

1988/89 
(final 
capacity) 
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BRAZIL (cont'd) 

Produtos qutaicos Elekeiroz S.A. 

Product Capacity Current Planned Technology Rav Year I Production Expansion Used Materials Production 
tons/year tons/year tons/year Started 

SSP 90,000 77,000 + 90,000 
(1981 

planned) 

qulai.ca Industrial Brasileira S.A. (QUIMBRASIL) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year Clj79> tons/year Started i 

tons year 

Phosphoric 70,000 Fi sons 1974 
Acid !'205 

!f.AP 130,000 112,000 Fisons 1974 I 
SSP 370,000 290,000 

TSP 14,000 8,000 

NPK Mixed 465,000 1974, 1975 I fertilizers 
I 

Amonium I 4,600 1980 i 

i 
Sulphate 

I 
I 
I 
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lllAZIL {cont'd) 

Sotave Rordeste 

Product Capacity Current Planned Technology Raw 
Production Expansion Used Materials 

tons/year tons/year tons/year 

~niua 300,000 
Phosphate 
{MAP/DAP) 

SSP 150,000 

SSP/TSP 300,COO 

Ultrafertil S.A. - Industria e Comercio de Fertilizantes 
{controlled by PETROFERTIL) 

..,roduct Capacity Current Planned Technology Raw 
Production Expansion Used . Materials 

tons/year <}979) tons/year tons year 

Ammonia 576,000 UHDE/Baldor Naptha, 
Topsoe Refinery 

Gas, 
Asphalitic 

Urea 495,000 StCUll.i.carbon Residue 

Nitric 73,000 Grande 
Acid Paroisse 

Phosphoric 79,000 
Acid P205 

Ammonium 216,900 + 400,000 Kaltenbach 
Nitrate (1984) 

ADlllOnium- 157,800 
Calcium 
Nitrate 

OAP 253,440 273,800 

Year I 
Production 

' Started 

.... 

1980 

.... 

Year I Production 
Started I 

I 

1970, 1982 

1970, 1982 

1983 

1970 

I 1970 I 
! 

I 
I 

I 
1970 I 

' 
I 
I 
I 

I 



- 133 -

BRAZIL (cont'd) 

4. Domestic engineering contractors 

Paulo Abib Engeharia S.A. 

Brastechnip 

Davy Projetos Industrias Ltd. 

Baldor Topsoe S.A. 

Internacional de Engenharia 

Inter-Uhde Enenharia Quiaica Ltda. 

Krebs do Brasil Engenharia Ltda. 

Lurgi do Brasil, Instalacoes Iadustriais, Ltda. 

Montreal Engenharia S.A. 

Matron Consultoria e Projetos S.A. 

Nordon Industrias Metalurgicas S.A. 

Dr. C. Otto do Brasil, Instalacoes Industriais 

Promou Engenharia S.A. 

Setal Instalacoes Industriais S.A. 

Snamprojetos EngenhariaS.A. 

Technit-Companhia Tecnica Internacional 

Tenenge - Tecnica Nacional de Engenharia S.A. 

Themag 

Zanini - Foster Wheeler Ltda. Engenharia e Desenvolvimento 

5. Domestic manufacturers of equipment, spare parts aud catalysts used 
in the fertilizer industry 

One source of information is: 

Annario ABDIB, a directory of companies that build plants and manufacture 

equipment for basic industries, published annually by: 

ABDIB, Associa~ao Brasileira para o Desenvolvimento das Industrias de Base 
Rua General Jardin, 645 - 41 andar - Conj. 41 
CEP 01Z23 - Sao Paulo - SP 
Brazil 
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CHILE 

3. Fertilizer Production 

Sociedad Quimica y Minera de Chile S .A. (SOQUnllCH) 

Product capacity Cunent Planned Technology ltav Year I Production Expansion Used Katerialsl Production 
f 

tons/yea1 tons/year Inputs Started 

Sodiua 790,000 

1 700,000 
Nitrate 

Potassiua 160,000 
Nitrate 

eo.panta Sud Americana de Fosfatos S.A. (COSAF) 

Product Capacity Cunent Planned Technology llav Year I Production Expansion Used KaterialsJ Production 
tons/year Inputs Started 

Triple Super- 100,000 1968 
phosphate Phosphate 

~ormal Super- 40,000 Rock. 1958 
phosphate (imported) 

Phosphoric 35,000 Dihidrato 1968 
Acid 

Empresa Nacional de Explosivos 

I ! Teci:nology Ra;; I Year I Produ::t Capacity Current I Planned 
Production I Expansion I t:sad Materials Produc:ion 

tonsiyear I tons/year I Started 

Ammonium 50,000 Kaltenbach- 1982 
Nitrate Tl\Jr ing 

Nitric Acid 43,000 Davy McKee .... 
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COLOMBIA 

Abonos Colollbianos S.A. (ABOCOL) 

(b) In-house training; Training abroad for management and technical 
personnel; 

(d) Training provided by company for university students. 

KonOlleros Colombo Venezolanos S.A. 

(a) Carmody sillulator (partial) 

(b) Training abroad for engineers and supervisors. 

2. Fertilizer process technologies available for transfer 

Konomeros Colombo Venezolanos S.A. (MONOKEROS) 

(a) MONOKEROS carried out some 1D0dif ications to the original 
technology acquired from StalRicarbon (Netherlands). The original 
process was modified to permit the use of KAP as a raw material 
in order to produce formulas with a higher P205 content. 

A second important modification made it possible to produce 
foI"lll.llas with a very low P205 content, such as 18-6-18-2, used 
for fertilizing coffee. 

Further, MONOMEROS has just completed the erection of a plant 
for recover!ng Ammonium Sulfate which it designed on the basis 
of a pilot plant which it had also constructed. 

(b) Although these technologies have not been transferred to any 
other company, MONOMEROS has provided technical assistance to 
the firms NITROVEN, P'EQUIVEN, PETROPLAS and FERRALCA in 
Venezuela. 
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COL<llBIA (cont'd) 

Abonos Colombianos S .A. (ABOCOL) 

Product Capacity Current Planned Technology 
Production Expansion t:sed 

tons/day -

NPK complex 420 Potasse et 
fertilizers engrais 

chiaique 

Nitric acid 60 I Mitsui 

Ammonia 340 Mitsui 

Rav Year 
Materials Production 

Started 

P-acid, 1962 
MAP, DAP, 

I KCl, KS 

ammonia 1962 

natural 1962 
gas I I Urea 164,000 

I . . . . 
tons/year 

i I bulk blendin~ 100,000 

1 

plant planne tons/year .... 
I 

(a) Equipment adaptation, etc. 

Ammonia plant capacity increased from original 200 t/d to 340 t/d 
through operations optimization plus equipment l!JOdification. 

Energy savings achieved by optimizing use and design of heat 
exchangers and utilizing steam that was formerly lost. 

(e) Domestically produced equipment or spares 

(Addresses listed in the Company Index) 

boilers: DISTRAL S.A. 

high-pressure tubing: Union Industrial y Astilleros S.A. (UNIAL) 

l 
I 
I 

I 

l 
I 
I . 
i 

I 
I 

I 
' . 
I 



I 
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COLOMBIA (cont'd) 

Fertilizantes Col01lbianos S.A. \FERTICOL) 

Product Capacity Current I Planned I Technology Raw i Year 
Production . Expansion 'Gsed ~.aterials i Production 

tons/day I I Startec 
I 

I I 
I 

1963 AN 130 I Kontecatini Ammonia, 
N-acid 

i 
I . 

I 
I 
I 

Urea I 50 I C.l.Girdler Ammonia 1967 I i 

I Nitric acid 80 Kontecatini Ammonia 1963 

I 
Ammonia 65 I 

I 
C.I.Girdler Natural 1967 

! gas 

Mon6meros Colombo Venezolanos S.A. (MONOMEROS) 

I 
Product Capacity Current jPlanned Technology Ra-w Year 

I Production I Expansion Used Materials Production 
tons/day Started 

I 

I 
NPK complex 910 Stamicarbon N-acid,AS, 1973 
fertilizers ammonia, 

I kaolin, 
I P-acid, 

MAP, DAP 
P rock, 

I KCl, KS 

Nitric acid I 226 Stamicarbon Ammonia 1973 

I 120 AS 

I 
Monomeros 1982 I 

I I 

(a) Equipment adaptation, etc. 

Modification of original process in order to produce formulas 
with a higher and lower P205 content. Design of a plant for 
recovering Ammonium Sulfate. 

! 
I 

! 
! 

: 
! 
I 

i 

. 
i 
t . . . . . 
r 

I 
·--

I . 
1 

. 
i . 
I 
I , 
I 
I 
I 
I 
I 

i 
I 

I 
; 

I , 
; 

' 
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COL<llBIA (cont'd) 

(d) Use of domestic engineering services 

Ma.xi.aim use was made of the services of local companies such 
as Foster Wheeler Andina S.A. and Compancol in the construction 
of the Amlloniu• Sulfate plant. 

(e) Purchase of domestically produced equipmen~ or spares 

Equipment was purchased froa the following firms (see section 5 
for lists of equipment): Distral S.A., Forjas de Colombia, 
A. Johnson de Coloabia S.A., Siemens S.A., Tissot, Union Industrial 
y Astilleros S.A. (UNIAL). 

4. Domestic engineering contractors 

Foster Wheeler Andina S.A. 

Compancol 

5. Domestic manufacturers of equipment, spare parts, and catalysts 

(2) Fabricated equipment: pressure vessels, columns, 
heat exchangers, furnaces, storage tanks. 

Distral S.A. 

A. Johnson de Colombia S.A. 

Tissot 

Union Industrial y Astilleros S.A. (UNIAL) 

(4) Power generation 

Siemens S.A. (Colombia) 

(6) Bulk supply materials: forgings, tubing 

Forjas de eolombia 

Union y Astilleros S.A. (UNIAL) 



1. Training facilities 
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COSTA RICA 

Fertilizantes de Centro America (Costa ltica) S.A. (FE.RTICA) 

(b) In-house training programme for all categories of staff 

3. Fertilizer production 

Fertilizantes de Centro America (Costa Rica)·s.A. (FER.TICA) 

Product Capacity Current Planned Technology Raw 
Production Expansion Used Materials 

tons/day 

Nitric acid 450 imporced A 

Ammonium 350 
nitrate 

Ammoniun. 150 
sulphate 

Compound 700 
fertilizers 

Year I Production 
I 

Started I 
I 

ceased ' 
production I 

I 
I 
I 
! 
' i 
l 
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CUBA 

l. Training facilities 

All fertilizer producing companies in the country have training 

programmes for operators, maintenance, instrumentation, foremen, etc. suited 

to their own needs. 

3. Fertilizer production 

EIDpresa Fertilizantes Completes Cubanitro 

-
Product Capacity Current Planned Technology Rav I Year 

Production Expansion Used Materials Production 
tons/year Started 

Ammonia 35,500 Shell . 1968 
partial 
oxidation 
of petroleu1• 

Nitric Acid 36,500 Chemical 1959 
and 
Industrial 
Internation; 1 
High 
Pressure 

Complex 115,000 PEC P Rock 1960 
Fertilizers Sulphonitrit KCl 

(France) N Acid 
A 
5 Acid 

Granular 150,000 TVA (U.S.) AS 1966 
Fertilizer's SSP 

TSP 
KC! 
N solutio11 
S Acid 

Mixed 197 ,000 Bulk AS 1959 
Fertilizer Blending TSP (1914) 

SSP 
KC! 

(b) Major Proble1DB: Construction of the installation was begun in 1958 but 

not completed by the original contractors. Completion of construction and 

erection was difficult due to lack of resources. 

I 
I 
I 
I 

I 
I 

I 
I 
I 

i 
! 
' ' 
I 
I 

I 
I 
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CUBA (cont'd) 

Empresa de Fertilizantes Nitrogenados de Cienfuegos 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

Almonia 231,000 Steam re- 1973 
forming of 
naphtha 
(COP SOE) 

Nitric Acid 223,000 Sta'Jlicarbon 1973 
lllledium 
pressure 

Ammonium ~77,000 Stamicarbon 1973 
Nitrate 

Urea 182,000 Stamicarbon 1973 
total recycl ~ 

(b) Major problems: Design problems made it necessary to carry out changes 

in the construction of the installation. 

Empresa de Fertilizantes "Revoluc16n de Octubre" 

Product capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

Ammonia 110,000 steam 1975 
' reforming 

of naphtha 
(ONIA pro-
cess) 

i I 
Nitric Acid 192,000 i GIAP design 1975 

(USSR) 

Ammonium 220,000 GIAP design 1975 
Nitrate 

Urea 35,000 GIAP Projecc 1975 
partical 

I recycle 

I 
I 

I 

I 

I 
I 
I 

I 
I 

i 

I 
I 

I 
I 
! 

I 

I 
I 
' 

l 
I 
I 

I 
I 

i 
I 

i 
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Ql)l (cont'd) 

Eapreaa de Fertilizantes Mezclados Felton 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

Mixed 344,500 bulk 
Fertilizers blending 

Fertilizantes Mezclados Habana 

Product Capacity Current I Planned Technology 
Production Expansion Used 

tons/year 

Mixed 766,000 bulk 
Fertilizers (total blending 

for four 
plants) 

Raw I Year I Materials Production 
Started I . 

I 

i 
AS 1973 
SSP 
TSP 
KCl 

Raw Year I Materials Production 
Started I 

AS 1914, 1948 I 
SSP and 1972 
TSP 
KCl 
KS 
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ECUADOR. 

3. Fertilizer production 

Fertilizantes Ecuatorianos S.A. 

I I 
Product Ca;>acity Current I Planned I Technology 

Production Expansion Gsed 
tons/ day 

NPK complex 120 28,000 TVA 
fertilizers 

I 
SSP 
(21% P20s) 80 9,412 

' I 

I ! 
I I I 

I I I Phosphoric I 
, Acid I 
I 

I I (30% P205) 10-20 

I TSP I 
I 34,000 t/y I Aluminium 20,000 t/y 

Sulphate ' 
Ammonium lS,000 t/y 

Sulphate 

Corporacion Estatal Petrolera Ecuatoriana (CEPE) 

Product Capacity 

tnns/day 
~-----.... 

Ammonia 

, Urea 

Current 
Production 

Planned Technology 
I Expansion 'I Used 
1 t~ns/dav 

1,000 

1,500 

I 

I 

Raw I Year 
Materials I Production 

Started 

U(imported 1965/1966 
A( - .. -) 
It.Cl (MOP) 

(imported 
AS 
DAP 
PAcid 

5-Acid 1968 
P-Rock 
(imported) 

1968 

I .... 
.... 

.... 

Raw I Year 
Materials Product1~n 

Started 

Natural 
Gas 

preliminary 
studies 

i 
: 

I 

I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
l 

I 
i 
I 
! 

i 
I 

! 

: 
; 
I 
I 

: 
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EL SALVADOR 

J. Fertilizer Production 

Fertilizantes de Centro America S.A. (FER.TICA) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
(1979/80) I 

tons/year Started I 
t.ons/year tons/vear I 

~iua 148,000 15,000 1976 
Sulphate N 

SSP 33,000 2,000 
Pz05 

Complex 100,000 1964, 1976 
fertilizers 

I I I 
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GUATEMALA 

1. Training 

Productora v Distribuidora de Fertilizantes y Agroqu1m1cos S.A. (DISFERSA) 

(b) In-house training 

Productora y Distribuidora de Fertilizantes y Agroqu1micos del 
Atlant1co S.A. (FERTILASA) 

(b) In-house training 

Fertilizantes Mexicanos (Tecun Umin) S.A. 

(b) In-house training with instructors froa parent company in Mexico. 

3. Fertilizer production 

Productora y Distribuidora de Fertilizantes y Agroqu1micos S.A. (DISFERSA) 

I 

Product Capacity Current j Planned Technology Raw Year 
Production ; Exl)ansion Used Materials Production 

tons/day I Started 

I NPK mixed . 3,600 85% 1979 

I fertilizers imported 
15% 

! domestic 

(b) Major problem areas 

Shutdowns caused by insufficient raw materials due to lack of 
foreign exchange 

Productora y Distribuidora de Fertilizantes y Agroquimicos del 
Atlantico S.A. (FERTILASA} 

! 
Raw I Year Product Capacity Current jPlanned Technology 

Production Ex?ansion Used Materials i Production 

I Started tons/day 
I 

I NPK mixed Sackett 1982 1,200 imported 

I fertilizers 

I 
I 
I . 
i , 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
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GUATEMALA (cont'd) 

(b) Major problea areas 

Lack of foreign exchange to import raw .. terials 

(d) Use of domestic engineering services 

Civil engineering, plant erection, funnel construction: SEPLACOSA 

Productora Guatemalteca de Ferti11zantes S.A. (PROFESA) 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

Started 

NPK aixed 95,000 t/y1 
fertilizers 

(b) Lack of qualified personnel in the area of production. 

Ferti1izantes Kexicanos (Tecun Umin) S.A. 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

Started 

NPK mixed 56,000 t/yr Sackett A, U 1980 
fertilizers p Acid 

KCl 

(b) Major problem areas 

Lack of qualified personnel; difficult in procuring inputs, lack of 
raw materials in the area. 

(d) Use of domestic engineering services 

Plant erection: A.P.S.A deGuatemala 

4. Domestic engineering contractors 

A.P.S.A. de Guatemala 

SEPLACOSA 

l 
I 
I 
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MEXICO 

1. Training facilities 

Fertilizers Me.~icanos, S.A. {FERT:nfEX) 

(a) Training facilties at general offices include sillulator equipment; 
further facilities at 13 industrial units throughout the country; 

(b) Training programmes for staff members at all levels include induction 
courses, technical training and instruction, personal development, 
executive development and instructor training programmes; 

(c) On-the-job and classroom training; ratio of theoretical to practical 
training time 1:3; 

(d) L~guage of instruction: Spanish. 

3. Fertilizer Production 

Fertilizantes Mexicanos, S.A. (FER.TIMEX) 

This Government-owned company has 11 industrial units in Mexico 
(as well as one in Guatemala, q.~.) that produce fertilizers. The table 
below gives the total capacity of all 11 domestic units as of April 1983, 
the production figures for 1982 and planned capacity expansion. 



nxrnux (cont'd) 

Product Capacity Current 
Production 

tons/year tous/vear 
1982 

~1. 22.000 

Nitric 155,000 155,000 I I Acid ' I I 
I 

l'bospbori~ I 
I 

419,600 420,000 
Acid '205 

I 
Urea 1,258,000 1,137,000 

.Almoniua 168,000 315,000 
!fitrate 

Amoniwa 
nitrate 
solution 

I 

UAN 
solution 

I 

Amonium 1,673,000 1,443,000 
sulphate 

DAP 228,30( 216,000 

I I ! NPK 206,000! 206,000 
I 

DAP/NPK I I 
I 

' I 
: 

SSP I 482. soc 437,000 
I 

' 
I 

TSP 176,500 146,000 
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KEXICO (cont'd) 

Planned Technology 
Expansion Used 

+ 430,000 Dupont. 
(1984) Soc ii ti 

+ 260,000 Belge de 
(1985) Azote 

+ 198,000 Dorr-Oliver 
(1984) Rh8ne-Pou-

+ 198,000 lenc, 
(1985) Pechiney-

Rav 
Materials 

Saint Gobai1 , 
Prayon 

+ 495,000 Toyo loatsu 
(1984) Lonu i.u-ii • 

Snaapro-
get ti, 
Stam.carbon 

+ 400,000 Saint 
(1984) Cobain, 

Canada 
Development 
Inc. 

215,000 

350,000 

Chemico, 
Struthers 
Wells 

+ 275,000 Dorr-Oliver 
(1984) 

+ 250,000 PEC, TVA 
(1984) 

+ 425,000 
(1984) 

+ 286,000 
(1985) 

Surtenvant, 
Saint 
Cobain, 
Sunerfloak.o e 

+ 150,000 orr-Oliver 
(1985) 

' 

I 
I 
I 

I 
I 

. 
I 

I 
I 
I 

Year 
Production 
Started 

1951 

1959, 1961 

1962, 1965, 
1969, 1982 

1963, 1972 
1978, 1982 

1959, 1962 

1985 

1985 

1951, 1966, 
1969, 1973, 
1978 

1970, 1975 

1962, 1968 

194 7. 1950 
1978 

1962, 1965, 
1969, 1978 
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MDICO (cont'd) 

FERTIHEX (cont'd) 

Product 

Ammonia 

(b) Major problems encountered 

Transport problems, specifically insufficient availability 
of railroad cars; 

Difficulties with supplies of raw materials, particularly ammonia, 
carbon dioxide and sulphur; 

Difficulties with supplies of machinery and equipment; 

Certain iifficulties deriving from the imported technology. 

(c) Kain achievements 

In order to improve productivity, the company established more 
efficient systems of maintenance, acquisition of supplies and 
equipment, control of raw materials and products, training, 
security, information and labor relations. 

The projected production in 1982 of 4,752 thousand tons of inter­
mediate products represents 87% of installed capacity and of 
3,600 tons of final products represents 81.4% of installed 
capacity. 

With the completion of the new industrial complex at Lizaro 
Cirdenas - Las Truchas, the company will be able to satisfy amply 
the requirements of the country's 3gricultural sector. 

While m.any of the existing plants are 15 or more years old and there­
fore use outdated technology, the company is continuing to use them 
to produce fertilizer to meet the country's needs while in the pro­
cess of replacing them by constructing plants using the most 
advanced technology. 

Petroleos Mexicanos, S.A. (PEMEX) 

This Government-owned company, which has plants at Camargo, Minatitlan 
and Salamanca, supplies ammonia to FERTL'fE.X for the manufacture of 
fertilizers. 

Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year tons/year Started 

198Z 
2,985,000 2, 118 ,000 I Natural 1961, 1962, 

I gas 1968, 1975, 
1977 

I 
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MEXICO (cont'd) 

Univex, S.A. 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

ADaonium 190,000 Stamicarbon 1972 
sulphate 

i 

5. DOlllestic manufacturers of equipment, spare parts and catalysts 

(1) Standard equipment: cooling towers, air compression, refrigeration, etc. 

Jacuzzi Universal, S.A. 
Kayekava de HExico, S.A. 
Torres Marmex, S.A. de c.v. 

(2) Fabricated equipment: pressure vessels and reactors, columns, tovers, 
heat exchangers, furnaces, storage tanks, etc. 

Avante, S.A. Ingenieros 
Consorcio Industrial, S.A. 
C.S.R. de Mexico, S.A. 
Ecolog!a, S.A. 
Fabricaciones de Acero Inoxidable, S.A. 
Inductomex, S.A.de C.V. 
Mexicana de Bienes de Capital 
Pfauder, S .A. 
Swecomex, S.A. 
Tanques de Acero Trinity, S.A. 
Tecnotanques del Noroeste, S.A. 
Trinox Manufacturera, A.S. 

(3) Rotating equipment: compressors, fans, pumps, etc. 

GEM, S.A. 
Industrias Ingersoll Rand, S.A. 
Industrias Guillermo Murguia, S.A. 
Miquinas de Proceso, S.A. 
Worthington de Mexico, S.A. 

(4) Power generation: biolgers, steam turbines, power generators, 
transformers, motors, etc. 

Babcock and Wilcox de Mexico, S.A. de C.V. 
Ce-rrey, S.A. 
Clayton de Mexico, S.A. 
Cleaver Broods de Mexico 
Industrias IEM, S.A. de c.v. 
Industrias Ingersoll Rand, S.A. 
Industrias Pesadas, S.A. de c.v. 
Manufacturera Fairbanks Morse, S.A. de c.v. 
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MEXICO (cont'd) 

(4) Power generation (cont'd) 

Megatek, S .A. 
Motores U.S. de Mexico, S.A. 
Reliance de Mexico, S.A. 
West Instruments de Mexico, S.A. 

(6) Bulk supply materials: pipes, forgings, castins, etc. 

Ascomitica, S.A. 
Dezurid de Mexico, S.A. de C.V. 
EMCA, S.A. de C.V. 
Mibco de Mexico, S.A. 
OYM, S.A. 
Puriti, S.A. 
Senkowski Control Definidos, S.A. 



1. Training facilities 

Fertilizantes Sinteticos S.A. 
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PEllU 

(b) Classroom training; programced instruction courses (from E.I. 
Du Pont de Nemours and Co.) translated into Spanish for training 
supervisors and maintenance personnel; outside training for super­
visors and supervising engineers. 

Industrial Cachimayo S.A. 

(b) Outside training for operators, maintenance personnel, off ice 
personnel 

Petroleo& del Peru S.A. 

(b) In-house training; training abroad 

2. Fertilizer process technologies available for transfer 

Fertilizantes Sinteticas S.A. 

(a) The company designed and built a caustic regeneration unit rated 
at 1.5 t/8 hr 100% sodium hydroxide in which carbona~ed caustic 
soda from the absorber (in the ammonia plant elimination of 0.1% 
to 0.2% C02 from the feed synthesis gas is accomplished by sodium 
hydroxide scrubbing) is treated with slaked lime and the resulting 
precipitated calcium carbonate is separated. This original design 
works satisfactorily. 

(b) Bas not yet been transferred to other companies, but might be available 
for transfer. 

Industrial Cachllllayo S.A. 

(a) The company designed a siphon draining arrangement for its 
300,000 m,3/year water treatment plant. Previously it took 20 men 
to clean up manually the sludge that accummulated from the process 
of adding slaked lime to the water to eliminate temporary hardness 
followed by the addition of ferric chloride to flocculate the 
resulting solids. 

{b) Ras not been transferred to other companies, but might be available 
for transfer to similar plants. 

Industrias Qu1micas S.A. 

(a) SSP was produced in a fully lead-coated funnel reactor which 
frequently plugged up causing considerable down time. The company 
replaced about 90% of the funnel's inner lead lining with refractory 
bricks and has not had any plug-ups since then. 

(b) Has not been transferred to other companies, but might be available 
for transfer. 
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PERU (cont'd) 

3. Fertilizer production 

Fertilizantes Sinteticos S.A. 

Product Capacity Current I Planned I Tecnno logy Raw I Year 
Production !Expa~sion 

1 
Used ~aterials ?roductio~ 

tons/day I I Started 

I 
AID>niu11 50 I Montecotini A 1960 I Sulphate S Acid 
(20,5% N) I I AID>nium I 140 I Montecotini A 1960 

Nitrate I N Acid 
(33% N) I 

Nitric Acid 200 Montecotini A 1960 
(53%) 

I I 4 Montecotini A 1960 i Nitric Acid i 
I (98%) 

I Ammonia 
I 

I 
I 

Nitrogen 

; i I 
I 

I I I 

I 75 I MontecotinilH from oil 1960 
Nitrogen 

I 
2700 Nm3/li Linde air 1960 

separation I 

(a) Equipment adaptation, etc. 

Built caustic regeneration unit described under Section 2. 

(~) Major problem areas 

Power house condenser tubes corroded by contaminated sea water 
used for cooling and abraded because the sand level has increased 
near the intake. Will switch to ground water cooling to avoid this. 
Modifications were necessary to the cracker and boiler burners. 

(d) Use of domestic engineering services 

Civil engineering (structural design and construction): Flores 
y Costa (no longer 1n existence) and Grona y Montero. 
Mechanical and electrical erection: Mart1nez y Linares and Ingener1a 
Industrial. 

(e) Purchase of domestically produced equipment and spare part~ 

Spare parts are purchased from the following companies (addresses 
in the Company Index): AIRTEC, Atlas Copco, Compresoras Andinas, 
COSAPI, Delcrosa, Hidrostral, IMC, Incomet, MAGENSA, Mecanica 
Industrial, Metal empresa, Reconsa, SIMA, Talleres Elisa, Talleres 
Grieve. 

I 
! 

: 

; 
I 



I 

I 
I 

I 
I 

I 
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PERU {cont'd) 

Industrial Cachimayo S.A. 

Product Capacity Current I Planned :Technology Raw I Year 
Production . Extansio:i Used Materials Production I 1985) I Started tons/day tons/dav 

I 
Ammoriium 118 I 220 Uhde A 1965 
Nitrate N Acid 

I 
I 

Nitric Acid 140 

I 
280 Uhde A 1965 

Ammonia 50 100 Uhde electro- 1965 
I lytic 

hydrogen 
N 

Nitrogen i 2500Nm3/h Uhde air 1965 
I I separatio, 
I 

(b) Major problem areas 

Insufficient electric power (hydroelectr!.:) to operate at "full" 
capacity, often causing shut-downs in summer months. 

(d) Use of domestic engineering services 

Civil engineering, mechanical and electrical erection: Mart!nez y 
Linares. 

(e) Purchase of domestically produced equipment and spares 

Spare parts are purchased from the following companies (addresses 
in the Company Index): Hidrostal, Reconsa, SIMA, Talleres Breso, 

Talleres Elisa. 

Industrias Qu1micas S.A. 

I 

Raw I Year Product Capacity Current I Planned ! ~:~~nology 
Prodi;ction : Expansion Materials 

1 

Produc~ion 

tons/day I I Started 
I 

Brookfield 
I 

1964 SSP 140 cone. 
(18% P20r) P205 ore 

Zn ore, 
S Acid 

NPK complex 270 TVA A,AN,SSP, 1964 
fertilizers S Acid, 

KCl, DAP 

I 
: 

• I 

' I 
I 

I 

I 

I 
I 

~ 

i 
I 

I 
I 
I 
I 

' 
I 
I 
I 

! 



I Product 

I 

Urea 

I Ammonia 

I I Urea 
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PERU (cont'd) 

(a) Equipment adaptation, etc. 

Replacing lead lining of funnel reactor bricks as described in 
Section 2. 

(b) Major problem areas 

SSP caking due to too short curing time because of sales pressure. 

(d) Use of domestic engineEring services 

Civil engineering, mechanical and electrical erection: Graiia y 
Montero. 

(e) Purchase of domestically produced equipment and spares 

Spare parts are puchased from the following companies (addresses 
in the Company Index): APIN, FAMIA, Gilardi Gamarra. 

Petroleos del Perii S.A. 

I Capaci<y I Curren< I Planned Technology Raw Year 
Production . Expa~sion Used Materials Production 

tor.sf day 
1 

I Started 

1126,609 

I 
I 

510 t/y1 CHEMICO A 1975 
I 

I 300 76,056 t/y~ Mitsui Natural 1975 
I Toatsu gas 

i i 

I 
' ' 

I 

I 
I 
! 
i 
i 
I I 

i ! 600 t/d Natural prefeasibility! I 

I I gas studies I 
I 
; 

(b) Major problem areas 

Desalination plant: corrosion (solved by replacing spray nozzle with 
one made of titanium). 

Urea and ammonia plants: corrosion, maintenance, insufficient 
electric energy, insufficient gas (a greater problem in the years 
1979-1980 than in 1981-1982). 

(d) Use of domestic engineering services 

Mechanical and electrical erection: COSAPI,, Martinez y Linares 

(e) Purchase of domestically produced equipment and spares 

Spare parts are purchased from the f olloving companies (addresses 
in the Company Index): FAMESA, HAGENSA, Martinez y Linares, Metal 
Empresa. 

I 

' ; 
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PERU (cont'd) 

4. Do.estic engineering contractors 

COSAPI 

Graiia y Montero 

Ingener!a Industrial 

Martinez y Linares 

5. D<>11estic manufacturers of equipment, spare parts and catalysts 

1. Standard equipment: air compressors 

Atlas Copco 

Compresoras Andinas 

2. Fabricated equipment: columns, heat exchangers, storage tanks 

CO SAP I 

3. 

IN COMET 

MAGEN SA 

Martinez y Linares 

Metal Empresa 

Talleres Grieve 

Rotating equipment: 

AIRTEC 

FAMESA 

Bidrostal 

~ 

MAGEN SA 

Mecanica Industrial 

Reconsa 

SIMA 

Talleres Brero 

Talleres Elisa 

compressors, 

4. Power generation: boilers, motors 

APIN 

COSAPI 

Delcrosa 

Metal Empresa 

5. Instrumentation 

Talleru Elisa 

fans, blowers, pumps 

Ocher: spare parts for bucket elevators and screv conveyors: 

Gilardi Gamarra 

PAMIA 



1. Training facilities 
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TR.INmAD AND lOBAGO 

Fertilizers of Trinidad and Tobago Liaited (FER.TR.IN) 

(b) In-house training (prcgraa designed by an outside firm); training 
in siailar plants abroad. 

(d) Company also provides training to university students. 

3. Fertilizer production 

Federation Chemicals Ltd. 

Product Capacity Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

tons/year Started 

AllDOllia 610,000 Staaicarbon Natural 1960,1966, 
gas 1977 

Urea 90,000 Stamicarbon 

Ammonium 88,000 Stamicarbon 

' 
. 
i 
I 
I 

I 
I 

I 
I 

sulphate _J 
Fertilizer of Trinidad and Tobago Ltd. (FERTRIN) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used ~terials Production 
tons/day Started i 

I 

Ammonia 2000 Kellog Natural 1981 I 
I gas 

National Energy Corporation of Trinidad and Tobago 

I Product Capacity 
I 

Current I Planned Technology Ra- Year 
Production Expansion Used Materials Produc.tion 

Started 

Urea 1620 t/d Snamprogett 1983 

I 
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TRINIDAD AND TOBAGO (cont'd) 

National Agro Cheaicals Ltd. 

Product Capacity Current Planned 
Production Expansion 

NPlt aixed 
fertilizers 

4. Dc:x.aestic engineering contractors 

Brisco Ltd. 

Dalllls 

George S. Williams and Co. Ltd. 

George Wimpey Caribbean Ltd. 

Technology 
Used 

domestic 
and iaporte I 

Rav Year 
1 Materials Production 

Started i 

I 



3. Fertilizer production 

Fosf;.tos Te>Us 

Product Capacity Current 
Production 

tons/year 

NPK 95,000 
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UllUGUAY 

I Planned 
Expansion 

Technology 
Used 

Raw Year 
Materials Production 

Started 

1972, 1974 
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1. Training facilities 

Petroqul.mica de Venezuela S.A. (PEQUIVEN) 
(also includes NITROVEN fertilizer complex at El Tablazo) 

(b) In-house training; outside training; training abroad for upper 
echelon engineers, management and marketing personnel. 

3. Fertilizer Production 

Petroquimica de Venezuela S.A. (PEQUIVEN) - fertilizer complex at Moron 

I Product 

I 

Current I Planned Capacity Technology Raw I Year 
Production !Expansion Used Materials 

1 
Production 

tons/day Started 

I I DAP 800 Dorr Oliver A 1976 

I P Acid 

I (imported) 
I 

I i 
NPK complex 920 I " A, U, AS, 1976 I - -
fertilizers ' S Acid, I ; 

' I p Acid, 
' ' KCl, KS I 
I 

i I Urea i 750 i Snam- A 1963, 1974 

I l progetti I I I I 

I I i 1 Ammonium 240 I Montecatini A ' 1963 
I I ' I Sulfate I I IS Acid 

I 

I ; I 
I 

I Ammonia 
I 

' 600 

I 
I CHEMICO/ 1 Natural 1963, 1974 

! I Mitsubishi Gas I 

I I i 
i Nitric acid I 185 I Montecatini A 1963 
I cs3%> I 

I 

I I ! 
Phosphoric 290 ! Dorr Oliver 1not operating 

I acid : I l 
' I Dorr Oliver 
I 

!on TSP i 400 t/d standby I 
I I 

' I r 

J Crea prillinj no t/d 

I 
' 1985 

unit l 
I I I I 

bulk blendin 

1

1.000 t/d r I 1985 
plant I I 

I 

I 
i 
I 
: 

I 

I 
I 
I 

I 
I 
I 
l 
I 
I 

I 
' i 
i 
I 
: 

i 
! 

I 
I 

I 

i 
! 
! 
' 

' 
: 

• I 

: 



Product 

Urea 

Ammcmia 
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VENEZUELA (cont'd) 

(a) Equipaent adaptation, etc. 

The company enlarged the dialleters of the lines in the medium 
pressure section of the urea plants to solve the problem of 
8111110niua carbamate plugging up the lines. 

(b) Major problem areas 

Ammonia plant: higher than design temperatures in reformer; 
too long transfe~ lines causing fires and line ruptures; 
insufficient anaonia condensing capacity; necessity of using 
40 t/hr boiler to supply additional steam. 

Urea plant: centrifuges not operating properly. 

NPK plant: excessive dust penetrating into motors and 
mechanically driven parts and causing them to stop frequently. 

(d) Use of domestic engineering services 

Civil engineering: Guinand and Brillembourg C.A,, Ratio C.A. 
Mechanical erection: Fromiconi and Lei C.A., Van Dam Industrias 
Metalurgicas, S.V.E.C.A.-S.A.E., Sade S.A. 
Electrical erection: S.V.E.C.A.-S.A.E., Sade S.A. 

(e) Purchase of domestically produced equipment or spares 

Equipment and spare parts have been purchased from the f olloving 
firms (see section 5 for lists of equipment): Eleazar Gomez, 
Formiconi and Lei, IMOSA, Indein, Siemens, Talleres Hispania, 
Van Dam, Westinghouse. 

Petroqu!mica de Venezuela S.A. NITROVEN fertilizer complex at El Tablazo 

I Capacity 
I i 

Current f ?lanned I Technology Raw ·Year 
I Product~on !Expansion I Proc!uction I Csed Materials 

I Started -!..tons/day 

2400 Toyo Toatsu1 A 1972 

I 1800 I C.I.Girdler Natural 
I I 

1972 
I Gas 
i 

(b) Major problem areas 

Design and equipment problems 

(d) Use of domestic engineering services 

Civil engineering: Guinand and Brillembourg C.A. 
Mechanical and electrical erection: Formiconi and Lei C.A. 

I 
I 

I 

I 
i 
! 
I 
I 

! 
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VENEZUELA (cont'd) 

(e) Purchase of domestically produced equipment or spares 

Equipaent and epare parts have been purchased frOll the following 
fir.a (see section 5 for listsof equipment): Foraiconi and Lei, 
Indein, Siemens S.A., Westinghouse de Venezuela S.A. 

4. Doaestic engineering contractors 

Foraiconi and Lei C.A. 

Guinand and Brillenbourg C.A. 

Industrias Ketalurgicas Van Daa C.A. 

Ratio C.A. 

Sade S.A. 

S.V.E.C.A.-S.A.E. 

5. Domestic manufacturers of equip!ellt, spare parts, catalysts 

1. Standard equipment: cooling towers 

Indein Venezuela S.A. 

2. Fabricated equipment: columns, heat exchangers, boilers, 
liquid and refrigerated storage tanks 

C.M. Eleazar GOmez Sucursales C.A. 

Formiconi and Lei C.A. 

Industria Mecinica Orion S.A. (IMOSA) 

Talleres Hispania C.A. 

Industrias Ketalurgicas Van Dam C.A. 

4. Power genP.ration: small transformers 

Siemens S.A. 

Westinghouse de Venezuela S.A. 

6. Bulk supply materials: pipes and tubes 

SiderGrgica Occidental C.A. (SIDEROCA) 
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M I D D L E E A S T 

--------------------------------------
AFGHANISTAN 

3. Fertilizer production 

Government of Afghanistan 

! ' 
Raw I Year I Product Capacity Current Planned I Technology 

Production Expar.sion I t:sed Materials I Production I 

tons/year Started ! 
Amlonia 70,000 Natural 1975 

Gas 

Urea 104,000 i 

I 
I 
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BAHRAIN 

). Fertilizer production 

GUlf Petrochemical Industry (GPIC) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year tons/year Scarted I 

I 

Almonia :,Jo,ooo UHDE 1985 
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EGYPT 

1. Training facilities 

Abu Qir Company for Fertilizers and Cheaical I~dustries 

(b) Training progra1111tes for: ammonia/urea plant managers. supervisors, 
operators/foremen, and maintenance engineers (mechanical, electrical, 
instrumentation); 

(c) In-plant training and plant visits; ratio of theoretical to practical 
training time 1:4; 

(d) Outside trainees accepted; language of instruction: English; course 
duration: 2 weeks for plant managers/supervisors, process technology, 
4 weeks for plant maintenance engineers. 

Abu Zaabal Fertilizer and Chemical Company 

(b) Training programmes for: phosphoric acid and TSP plant supervisors, 
operators/foremen, and maintenance engineers (mechanical and 
instrumentation) 

(c) In-plant training and plant visits; ratio of theoretical to practical 
t~aining time 1:1.5; 

(d) Outside trainees accepted; languages of instruction: English and 
Arabic; course duration: 3 weeks for plant managers/supervisors. 
process technology, 4 weeks for maintenance engineers 

Al Nasr Company for Manufacturing Coke and Chemicals 

(b) Training programmes for plant supervisors. operators/foremen, and 
maintenance engineers (mechanical, electrical and instrumentation) 

(c) In-plant training only 

(d) Course duration: 2 weeks for plant managers/supervisors, process 
technology and 3 weeks for plant maintenance engineers. 

Semadco Training Centre for Chemical Industries at Talkha 

(a) Fully equipped training centre with process simulator and model 
projects for a variety of manufacturing processes; 

(b) Training programmes for plant operators/foremen and maintenance 
engineers (instrumentation); Specialized training for ammonia/urea, 
phosphate/phosphoric acid/TSP a~d Nitro-phosphate/NPK plants; 

(c) In-plant training and plant visits; ratio of theoretical to practical 
training time 1:1; 

{d) Outside trainees accepted; languages of instruction: Arabic and 
English; course duration: 20 weeks for process technology and 25 
weeks for plant maintenance engineers. 



3. Fertilizer production 
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EGYPT (cont'd) 

Abu Qir Company for Fertilizers and Cheaical Industries 

Current I Planned 
I 

Product Capacity Technology Raw i Year 
Production !Expansion Used Materials I Production 

tons/year (1179) Started tons vear -

Ammonia 330,000 UHDE Natural 1979 
Gas 

Urea 495,000 104,657 Stamicarbon 1979 

Calcium 120,000 19£~ 

Amlonium 
Nitrate 

:J>u Zaabal Fertilizer and Chemical Company 

Product Capacity Current I Planned Technology Raw Year 
Production ,Expansion Used Materials Production 

tons/year Started 

SSP 250,000 1946,1978 

Phosphoric 65,000 Fi sons 1983 
Acid P205 

TSP 150,000 Fisons 1982 

I 
i 
! 

I 

I 
r 
I 
! 



I 
I 
I . 
I 
I 

I 
I 
I 
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EGYPT {cont'd) 

Al Nasr coaa-.. ~or Manufacturing Coke and Chemical'"". ~eJ.wan, Cairo 

I I 
Product Capacity Current I Planned I Technology Raw Year 

Producticn Expansion Csed Materials Production 
tons/year to~;;~~lr I tons/year Started 

Amenia 56,000 Haber Coke-oven 1970 
Bosch gas 

Nitric 172,000 + 16,500 1964 
Acid (1985) 

Calcium 120.000 I 66,022 BAS}' 1971 
Ammonium 
Sit rate I 

(b) !Ljcr problems encountered 

Continuous decrease in real productive capacity until it reached 
55% in 1979 made a revamping and de-bottlenecking necessary. 

Al Nasr Companv for Fertilizers and Chemical Industries, Suez, Talkha 

Product Capacity Current I Planned Technology Raw Year 
Production ~Expansion Csed Materials Production 

•.ans/year S~arted 

Ammonia 600,000 Habe'.".' Refinery 1952, 1975 
Bosch,ICI waste gas 1981 

and 
natural 
gas 

Urea 578,000 
I S tamicarbor 1981 

Nitric Acid 460,000 I CHEMICO, 1952 I 
I UHDE 1975 
I 

380,000 I I Ammonium i S tamicarbor 1975 I I Nitrate/CAN I 
I I I 

I I Ammonium 10,000 1964 

I 
I 

Sulphate I 

I 
I 
I 
I 

I 
I 
i 
' I 

I 

i 
I 

I 
i 
I 

I 
I 
I 
' . 
' 
' 
! 
I 
I 

i 
f 
I 
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EGYPT (cont'd) 

ibe Egxptian Chemical Industries Company (KIMA), Aswan 

Product Capacity Current Planned Techno-~ogy Raw Year 
Production Expansion Used Materials Production 

tons/year (1979) 
tons/vear Started 

Ammonia 150,000 electro- 1960 
lysis of 
water 

Ni~ric Acid 510,000 1960 

.Ammonium 380,000 298,290 UHDE 1960 
Nitrate/CAN 

(b) Y~jor problems encountered 

Production of hydrogen by electrolysis very expensive; feasibility 
study underway for converting to natural gas steam reforming process 

EgyPtian Financial and Industrial Company 

Product Capacity Current Planned Technology Raw Year 
Product:f "' Expansion Used Materials Production 

tons/year Started 

SSP 35,000 1950, 1954, 
P205 1964, 1967 

I 
I 

i 

I 
I 
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IRAN 

3. Fertilizer production 

Government of Iran - Shiraz Fertilizer Complex 

Product Capacity Current Planned Technology Raw Year ! Production Expansion Used Materials Production 
tons/year Started ; 

tons/year I 
' ' I 
i 
I 

Ammonia 46,000 + 396,000 Ammonia Natural 1963 I (1989) Casale Gas I 

ICI i 
I 

I 
Stamicarbon 

I 
Urea 54,000 + 500,000 1963 I 

(1989) i 
i 
' j 

Ammonium 30,000 + 250,000 Kaltenbach ! Nitrate (1989) 
; 

Nitric Acid + 196,000 Grande I 
! 

(1989) Paroisse I 

. 
! 
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3. Fertilizer production 

State Enterprise of Fertilizers 

(under the State Organization for Chemical Industries) 

Product Capacity Current Planned Technology Rav Year I Production Expansion Used Materials Production 

tons/year Started i 
I 

AmaonLl 995.000 CHEHICO, 1971, 1977, 
Baldor 1979 

Topsoe 

Urea 1,480.000 CHEHICO, 1971, 1977, 
Snamprogettl 1979 

Ammonium 140.000 CBEKICO 1971 
Sulphate 

State Enterprise for Phosphates 

{under the State Organization for Min~rals) 

Product Capacity Current Planned Technology Rav Year I Production Expansion Used Materials Production 
tons/year tons/year Started i 

I 
i 

Phosphoric 400,000 Pr a yon 1983 
Acid 

TSP 600,000 Fisons 1983 

MAP 250,000 Fisons 1983 

NPK 272,000 Fisons 1983 I Mixed I 
fertilizers 

Ammonia 50,000 Hove Baker 1983 I 

I 
' 
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JORDAN 

3. Fertilizer production 

'lbe Arab Potash Co. Ltd. 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year tons/year Started 

! 
I 

Potash l,200,000 1982 I Potassium 720,000 1988 I 
I 

Ollor!de l 
I 

Potassium ....... 1988 I 
Sulphate I 

I 

Jordan Fertilizer Industry Company Ltd. 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 

tons/year Started 

Phosphoric 410,000 Rhone- phosphate 1983 
Acid P205 Poul en~ rock 

(domestic) 

DAP/MAP 726,000 P acid, 1983 
Ammonia 
(impoY-ted) 
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GVAIT 

1. Tra1nillg faciliciea 

Pecrocheaical Induacries Co. (PIC) 

(b) Training and recraining employees com1ensurace vicb cechnical 
background including craininR courses abroad; 

(c) Sumter craining courses held ac che company for scudencs froa 
science and coa.erce colleges. 

3. Fercilizer produccion 

Pecrochemical Induscries Co. (PIC) 

Produce Capacicy Currenc Planned Technology Raw Year 
Produce ion Expansion Used Macerials Produce ion 

cons/year cons/year Scarced 

~nia 660,000 330,000 IADaonia 1966, 1971 
(1984) Casale, 

Baldor 
Topsoe 

Urea 792,000 1966, 1971 

~nium 165,000 
Sulphace 

I 
I 



3. Fertilizer production 

Lebanon Cheaical Co. 

Product Capacity Current 
Production 

tons/year 

Phosphoric 100,000 
Acid Pz05 

TSP 300,000 

Nitric Acid 18,000 

Amloniua 22,000 
Nitrate 

Mixed 
fertilizers 

- 173 -

LEBANON 

Planned 
Expansion 

Technology Raw 
Used Materials 

Year I Production 
Started i 

I 
I 

' 

1972 

1972 

1966 

1966 

I 
I 
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LIBYA 

3. Fertilizer Production 

NAPETCO - Secretariat of Heavy Industries 

I I 
Raw I Product Capacity Current I Planned I Technology Year 

Production I Expansion Used Materials Production 
tons/year Started i 

1 tons/year t 

Allllonia 660,000 + 891,000 UHDE/ICI. 1977, 1982 
( .... ) Baldor 

Topsoe 
I 

+ 578,000 
j 

Urea 330,000 Stamicarbon 1982 I (1984) 
I+ 574,ooo I c •••• > 
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J. Fertilizer production 

Product 

Q&tar Fertilizer Co. (QAFCO) 

Capacity Current 
Production I Planned I I I '1 1 Technology Raw !I Year 

. Expansion Used Materials 

1 

Production I 
tons/year I Started I 

~~~~+-~~-+-~~--;~~~-+-~~~t--~~-+-~~~~l 

I 
I 

AllDOnia 590,000 

Urea 660,000 

ICI, 
Baldor 

Topsoe 

Mitsui 
Toatsu, 

Staaicarbotl 

Natural 
Gas 

1973, 1979 

19n, 1919 I 
i 

l 
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SAUDI AR.ABU 

3. Fertilizer production 

Al Jubail Fertilizer Co. (Joint Venture of SABIC - Saudi Arabian 
Basic Industries Corporation) 

Product Capacity Current jPlanr.ed jtechnology Raw ! Year 
Production IExpansion Used Materials ! Production 

tons/year Started 

Almlonia 330,000 Kellogg 1983 

Urea 545,000 Staaicarbo11 1983 

I 

Saudi Arabian Fertilizer Co. (SAFCO) 

I • 
Product wpacity Current Planned I Technology Raw I Year 

Production ~pansion Used Materials . Production 
(1981) 1 Started tons/year tons/vear 

Ammonia 198,000 CBEMICO Natural 1970 
Cas 

Urea I lJ0,000 342,289 CHEMICO 1970 

I 
I 

I 
I 
I 
I 
I 



I 
I 
i 
I 

I 
I 

STRIA 

1. Training facilities 

General Fertilizer Company (CFC) 

(a) Vocational school, aia.llator training equipment; 

(b) 2-year training programae for operators, technical personnel, 
manintenance personnel. 

Intermediate Institute for Chemical Industries of the Ministry of Industry 

(b) 24-month intermediate level course in fertilizer aanufacturing 
technology to prepare operators, shift foremen and technical assistants; 

(d) Language of instruction: Arabic; outside trainees accepted. 

3. Fertilizer production 

Product 

Ammonia 

Urea 

Nitric 

·CAN 

General Fertilizer Company (GFC) 

Acid 

I 

Capacity Current 
Production 

380,000 

315,000 

87,500 

148,000 

Plan~ed Technology 
Expansion Used 

AlmllOnia 
Casale 

Stamicarbon 

Heft I Chempron 

!
Technology 

Rav I Year 
Materials 

1
. Production 

Started 

Naphtha 
(d01Destic) 

i 
I 

I 
i 

1972, 1981 

1981 

1971 

1971 

Phosphoric I 160,000 I 
from USSR 

!'rayon Phosphate ! 1981 
Acid 

TSP 

! P205 
I 

I 
! 
I 
' 450,000 I 
I 

I 
I 

I 

~omanian 
process 

I 
rock I 

(d ... stic) 

1 
I 

1981 

(b) Major problems ~ncountered 

- High cost of naphtha - plan to convert to natural gas in 1985 

- Surplus ammonia - only 60~ ofproduced ammonia ~onsumed in urea 
production, difficult to operate ammonia unit at less than 77: of 
name plate capacity - studying plans to produce Ammonium 
phosphate with surplus ammonia and locally produced phosphoric acid 

- Paver failures ; 

- Water balance for phosphoric acid unit not in order ; 

- Heavy corrosion in some pumps and rubber coating, particularlv 
in the phosphoric acid unit. 

! 
: 
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1. Training facilities 

Azot Sanayii t.A.~. 

(a) Laboratories (chemistry, electricity, mechanics, instrumentation); 
pilot plant with control panel 

(b) Training programmes for all technical disciplines: process operators, 
maintenance and instrumentation technicians, foremen, engineers 

(d) Language of instruction: Turkish; courses in English can be arranged; 
training fees not yet determined 

3. Fertilizer Production 

Akdeniz Giibrc Sanayii A. S. 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

Phosphoric 71,000 Pr a yon 
Acid P205 

DAP 148,500 Pechiney-
Saint ' 

Gobain 

Nitric Acid 

Ammonium 594,000 Stamicarbon 
Nitrate/CAN 

(d) Use of domestic engineering contractors 

Tilmaf 

Raw Year 
Materials Production 

Started 

imported 1972 

1972 

1972 

1972 

I 
I 

: 
' 
I 
I 

! 

I 
I 

I 



. 

I 
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TURKEY (cont'd) 

Azot Sanayii T.A.$. 

I I Capacity Product Current Planned Technology Raw Year 
Production Expansion Used Materials Production 

i tons/year tons/year tons/year , Staned 

Ammonia 150,000 Coal 1961, 1968 

Alllllonium 60,000 BASF Ammonia, 1961 
Sulphate Gypsum 

(domestic} 

Nitric Acid .... . ... 1961, 1968 

Ammonium 50,000 PASF 1961 
Nitrate 
(20.5%iO 

AnlDonium 338,500 ~ltenbach 1968 
Nitrate 
(26% N) 

CAN (26% N) 594,000 l)tamicarbon 1979 

Phosphoric 178,000 
Acid P205 

TSP 220,000 SIAPE- 1971 
Chemiebau 

SSP 220,000 Moritz 1970 

DAP 227,000 Olin- 1973 
Mathieson 

(b) Major problems encountered 

Equipment:Coal screening and conveyor sustems, coal grinding and drying 
units, steam boilers, gasifiers and gas purification system, graphite 
pipes of exchangers in phosphoric acid unit 

Caking of CA.~ - studies are under way to find solution 

Dusting problems in fertilizer storage - already solved 

(d} Use of domestic engineering contractors 

Eti Ltd. 
~irketi 
TOKAR 
Vural Kollektiv 

t 
I 

i 
' 

i 

i 
i 



I 
I 
' ! 
I 
I 

I 
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TURKEY (cont'd) 

Bandirma Gubre Fabrikalari A.S. (BAGFAS) 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

TSP 160,000 Stamicarbon 

Ammonium 200,000 Stamicarbon Sulphate 

DAP 300,000 Stamicarbon 

NPK 165,000 Stamicarbon 

Ege Gtibre Sanayii A.§. 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

NPK 306,500 Minifos-

I Fisons 

(d) Use of domestic engineering services 

Alarco 
Opak 
Tekf en 
Tuma~ 

Raw Year 
I Materials Production 

Started 

1973 

1979 

1979 I 
I 

1979 I 

Raw Year 
Materials Production 

Started 

1978 



I 
I 

' 

I 
I 

I 

I 
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TURKEY (cont'd) 

GUbre Fabrikalari T.A.$. 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

Phosphoric 150,000 
Acid P205 

TSP 370,000 Broadfield-
Den 

NPK 200,000 ICI 

(d) Use of domestic engineering services 

-

Teksel 

Istanbul Giibre Sanayii A.$. (!GSA$) 

Product Capacity Current Planned Technology 
Production Expansion Used 

tons/year 

Ammonia 330,000 UHDE 

Urea 511,500 
1
mmE 

(d) Use of dOlllestic engineering services 

Etma' 
Terziba,ioglu 

Toros Gu"Dre ve Kimya Endustrisi A.$. 

Product !c~~acity Current Planned 
r Production Expansion 
tons/year 

NPK 330,000 

(d) Use of domestic engineering services 

Tekfen 

tt'echnology 
!Used 

Fi sons 

-· 

Raw Year ~ Materials Production 
Started 

; 

1974, 1976 

1954, 1974 

1978 

Raw Year 
Materials Production 

Started 

Naphtha 1977 

1977 

Raw Year l 
Materials Produci..ion 

Star:ed 

1981 
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4. Domestic engineeriug ~~:r~~ 

The engineering firms listed can design and erect a fertilizer plant 
accordi~g to given process data. They can also be responsible for 
the construction and cotmnissioning of the plants. 

TOKAR Yapi ve Endustri TesisJeri Imalat ve Montaj A.~. 

TEKFEN Endustri Tesisleri Imalat ve Montaj A.§. 

KUTLUT~ HOLDING A.§. 

T~ Turk Miihendislik Musavirlik ve Miiteahhitlik A.§. 

ENTE Efidustri ve Tesisat A.§. 

ENTES Endustri Tesisleri Imalat ve Montaj A.~. 

5. Domestic manufacturers of equipment, spare parts and catalysts 

(1) Standard equipment 

(a) Cooling towers 

Almiit-Alarko 
Gama Endustri Tesisleri Imalat ve Montaj A.~. 
Sung11rlar Isi Sanayii A.~. 
Tokar Yapi ve Endustri Tesisleri ve ~ntaj A.,. 

(b) Water treatment 

Alarko 
Gama Endustri lesisleri A.~. 
Sungurlar Isi Sanayii \.§. 
Tekfen Endilstri Tesisleri Ima.lat ve Montaj A.~. 

(c) Filtration 

A.larko 
Ape>. Makina Endustrisi 
~onn A.~. 
Gurma.l 
Klinger-Yakacik Mak.Fab. 
Yonat Teknik E:~dusti:-iyel ve Termik Cihazlar 

(d) ~ir conditioning 

Alfa 
Emak 
Ente Endilstri v~ Tesisat 
Gilrmak 
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TURKEY (cont'd) 

(e) Separators 

Enternasyonal Tic.Miih.Burosu 
VMI Vibro Magnet-Izolasyon Ima.lat, Ihracat ve Miihendislik 
Yu~sek Erkoc ve Orgagi Adi KOl!l.Sti. 

(2) Fabricated equipment: heat exchangers, boilers, tanks 

Alamsa§-Alarko Agir Makina Sanayii A.§. 
Demir-<;elik. I§ Fabrikasi 
Desa, Demir, Kazan ve Mak. San. A.§. 
Ece Endustri TGsisleri Isitma-Sogutma Cihazlari Sanayi ve Tic. A.§. 
Erna Kollektif §ti. 
Gama Endustri Tesisleri Ima.lat ve Montaj A.§. 
Habas Endilstri Tesisleri 
Karma S€.n. 
Sungurlar Isi Sanayii A.§. 
Teba Isitma Sogutma Klima Cihazlari San. ve Tic. A.§. 
Tekfen Imalat ve Miihendislik A.§. 
Turkiye Seker Fabrikalari A.§. Ankara Mak.Fab. 

(3) Rotating equipment: fans, pumps 

Alarko 
Alpom Pompa ve Motor Imalat Milessesesi 
Genel Makina Sanayi LTD. §ti. 
Layne-Bowler Dik. Turbin Pom. San. ve Tic. A.~. 
Samsun Makina Sanayii 
Sungurlar Isi San. A.§. 
Tekfen Imalat ve M"u"hendislik A.~. 
Turbo San, Turbo Mak. San. ve Tic. A.~. 
Turkiye Seker Fabrikalari A.~. Eskisehir Mak.Fab. 

(4) Power generation: generators, motors 

AEG Telefunken Genel Elektrik Tur~ A.~. 
Brown-Boweri 
Cengiz Elektrik Motorlari Fabrikasi 
Etai; 
Camak Makina Sanayii A.~. 
Simko 

(6) Bulk supply materials: pipes, pipe fittings, valves 

Apex Makina Endustrisi 
Borusan Boru S3nayi A.~. 
Ergat 
Fer-Dokiim Sanayii 
Gurmal Valf ve Fitting Sanayti A.~. 
Haymak Dokilm ve Fitting Sanayii A.~. 
Izsal Dokilm Sanayii A.~. 
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TURKEY (cont'd) · 

Klinger Yakacik Makina Fabrikasi Dakiim Valf San. ve Tic. A.$. 
Manesman-Siimerbank Bory Endustrisi t.A.$. 
M.K.E. ~elik Boru ~ekme Fabrikasi 
Cmran Boru Fab. 
Vasta~ 
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UNITED ARAB EMIRATES 

3. Fertilizer production 

Abu Dhabi National 011 Co. (ADNOC) - Ruwais Fertilizer Industries (FERTIL) 

Product Capacity Current Planned Technology Raw Year I Production Expansion Used Materials Production 
tons/year Started i 

! 

A?amonia 330,000 Haldor Natural 1983 
Topsoe gas 

Urea 495,000 Stami.carbon 1583 
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