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Explanatory Notes

Ton refers to metric ton (1,000 kg)
Nm3 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 pvhlication:

Abbreviations for Fertiliser, Fertiliser Raw Materials etc.

A Ammonia

AC1 Ammonium chloride

AN Ammonium nitrate

APS Ammonium phosphate sulphate

APSN Ammonium phosphate sulphate nitrate
AS Ammonium sulphate

ASN Ammonium sulphate nitrate

ASP  Ammonium sulphate phosphate

CAN Calcium ammonium nitrate

DAP Diammonium phosphate

KCl  Potassium chloride

KS Potassium sulphate

MAP Monoammonium phosphate

MOP Muriate of potash — fertilizer-grade potassium chloride
N-acid WNitric 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 Crea

UAN  Urea ammonium aitrate (solutiom)

UAP Urea ammonium phosphate
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Abbreviations for Process Technolegv Used

BASF BASF A.G. (F.R.Germany)

CHIMICO Chemical Construction Cerperation (USA)

CL: Creuscc Loire Znterprises {Fraznce)

cNcee China National Chemical Construction Corporation
DMCC Dharaxzsi Morarii Chemical Co.lLtd. (India)

DSM Dutch State Mines - Stamicarbon (Netherlands)

EIL Engineers India Ltd.

FACT Fertrilisers and Chemicals Travancore Ltd. (India)
FCI Fertiliser Corporation of India Ltd.

FEDO FACT Engineering and Design Organisation (India)
FPDIL Fertiliser (Planning and Development) India Ltd.
ICI Imperial Chemical Industries (UK)

PEC Société Potasse et Engrais Chimiques (France)
SIAPE Société Industrielle d'Acide Phosphorique et d'Engrais (Tunisia)
TEC Toyo Zngineering Corporation (Japan)

VA Tennecsee Valley Authority (USA)




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 recommended 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 comntracting firms which can design and construct

fertilizer plants;

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

fertilizer industry.

The purpose of the Directory is to facilitate co-operation among developing
countries by making up-dated and authoritative information in these areas
readily available to countries planning, developing or expanding their
fertilizer industries. The necessity fer a directory of this kind is
demonstrated by the fact that parcicipants at Consultations and other expert group
meetings have often expressed their unawareness of existing capabilities in the
fertilizer or fertilizer-related industries in other developing countries, which
forces them to rely almost solely on developed countries' expertise, eq.ipment
and spares at high cost and leng lead times alcthough 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 Greoup countries was carried out in
June 1982 to ascertain the range of capabilities and achievements of the
fertilizer industry in these countries. It was found that achievements of

zheir fertilizer industry mizht be of interest to other developing ccuntries

6]
ren

the existinc capabilities in ensinecering contracting,

[

(1]

et that =
ecuiprent manuiacture, eic. were oI a general nature and not fully proven oy

their fertilizer industry.

The pilot surveyv showed that the time and cost of undertaking an in-depth
coverage of proven fertilizer-related capabilities in a representative numter
of developing countries was well above budget. Therefore, it was felt that
a survey of 30 develioping countries coupled with a search of information
available in UNIDO would suffice, as this stage, to prepare a draft directorw
of technological capabilities as well as to show the interest of the surveved

countries in presenting their own capabilities in fertilizers.

The Teraos of Reference, which were used as the questionnaire in the
survey, and the list of countries surveved, showing those which repliied,

are giver in Tables I and II respectively.

This drait presents part A of the Directcrv, namely {he country cdata sh=ets,
which centain the informaticn available on 6° developing ccuntries by countsv
for the five areas listed above. A siuth area will be added later coverin: raw
material reserves; a first country listing cof those reserves was included in
the study "Mini Fertilizer Plant Projects"” (UNIDO/IS.416) which has been
Fresented to the Fourth Consultation on the FTertilizer Industrv. Parts B ané C
of the Directory, cross reference of capabilities v country andé rezicn and

company adiresses, are under preparation.

The format used in precsenting part A of the direcrtorw is described in che

fcilowing country data sheet. The numbering of the sections for each country
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COUNTRY DATA SEBEET

1. Training facilities

The companies listed have reported that they have training facilities.
These which have said that they can provide training for outside trainees are

indicated. Further details are given under the headings:

(a) description of facilities
(b) 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 UNIDO are listed.

Addresses will be given in part C of the Directory, which is in preparation. Firs:
a table is given for each company showing for each product the current

capacity, current production, planned expansion of capacity, technology 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 local needs carried out by
the company itself or by domestic firms

(b) major problems encountered

(c) major achievements

(d) use of domestic engineering services

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

Available information is given about the technical capabilities and
services provided. Addresses will be listed in part C of the Direztory,

which is currently in preparation.

5. Domestic manufacturers of equipment, spare parts and catalysts used
in the fertilizer industry

Tyoes of equipment, etc. produced are listed according to the 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 seprration, air
compression, filtration, materials handling, air

conditioning/refrigeration

2. Fabricated eguipment

(a) Pressure vessels and reactors including
synthesis convertors

(5) Columns including cowers, strippers,
separators, etc.

(c) Heat exchangers

(d) Furmaces, vaste heat boilers
(e) Storage tanks

(f) gas holders and bunkers

3. Rotating equipment

(a) Compressors: ceantrifugal, reciprocacing,
axial, etc.

(b) Fans and blowers

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

4, Power generation

- Boilers

~ Steam turbines

- Power generators
- Transformers

- Motors

5. Instrumentation

- Electronic

- Pneumatic

6. Bulk supply materia.s

- Pipes and tubes
- Forgings and pipe fittings
- Valves

- Castings

7. Laboratory equipment

8. Workshops equipment
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TABLE I

TERMS OF REFERENCE

: INVENTORY OF TECHNOLOGICAL CAPABILITIES EXISTING
‘. IN THE DEVELOPING COUNTRIES RELATED TO
: THE FERTILIZER INDUSTRY

Specific inZsrmaticn should be provided on the following:

1. Trainingz facilities in: piants, fertilizer associations, other

institutions.

(a) facilities: classroom, audio-visual aids,

simuiator training, pilot plant

(b) training programmes for: operators,
maintenance, instrumentation, foreman,
engineer, management, marketing

(c) main areas of training: on-the-job,
emphasis on training subjects

(d) organization: language of instruction,
training for in-house and/or outside
trainees, approximate fee per trainee.

2. Fertilizer process technoloeies available .or transfer

(a) brief description of the technology

(b) references: List e¢f companies to which
the technology has been transfered

(c) brief description of the conditions for
the transier.

3. Fertilizer production

(2) List cof ferzilizer companies: products,
capacity per producz, raw materials, vear
production commenced, planned expansions
on capacities and’cr products, technology
used, reference te purchases o~f lopcall-
produced eguirmen:s zné/:r use of cdomestic
engineering services (engireering contractor,
civil engineering)

(b) main problem areas of the listed companies
: P

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

erection of fertilizer plants

(a)

(b)

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

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)

(b)

(c)

(d)

List of national equipment manufacturers
according to the attached list of types
of equipment

References: Brief description of the
equipment produced, indicating sales
to local fertilizer plants and exports.

Local production of catalysts: List of
producers, brief description of catalysts.

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

6. Raw material reserves

(a)

The raw materials

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

to be covered are the following:

1) nitrogenous: natural gas, petroleum,

coal, shale-oil;

ii) phosphates: phosphate rock, elementary

iii) potash:

sulphur, recovered sulphur;

potassium chloride and
potassium sulphate ores.

7. Directory of domestic producers

All the companies
in a directory form by

listed in the headings above, should be presented
alphabetical order.

The directory should contain the full name of the company, 1its initials,

full address including

telephone and telex numbers, name of top official,

name of person for further contact.
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TABLE I1I

SURVEY OF TECHNOLOGICAL CAPABILITIES IN DEVELOPING
COUNTRIES RELATED TO THE FERTILIZER INDUSTRY

| COUNTRY § ANSWER TO OUESTIONNAIRE
' YES | NC . PROMISED RSFLY BUT NO ANSWER RECEIVED

| ALCERIA { ’ X

| ARGENTINA . }

| BANGLADESH X i

| BRAZIL : CX

| CHILE X

\ . :

! CHINA S :

| cosTa RICA X |

| CUBA S SN :

| EGYPT . X

| GUATEMALA X

, "DIA B S :

' INDOWESIA S :

| JaMaICA f X

i JORDAN X

| KENYA .-

| KOREA, Rep. of X

| MALATSIA : X t

| MEXICO X

| moRrocco .! X
NIGERIA | X !
PAKISTAN S S
PHILIPPINES X |

. SENEGAL DX |
SYRIAN ARAB REPUBLI X :
TANZANIA, United X ;

; Republic of §

bz A : !
TRINIDAD AND TOBAGO Cox |
TUNISIA x| :
TURKEY | X ;
ZIMBABWE RS i

Note: This survey does not include the five Andean Group countries, Colombia,
Ecuador, Peru, Venezuela and Bolivia, which were included in the pilot survey.




COUNTRY DATA SHEETS




ALGERIA

1. Trainire facilities

Scnztrach
(a) Training centres ir both production complexes;

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

3. Fertilizer Producrion
Sonatrach
I
Product Capacity | Current Planred Technology | Raw i Year
Producticn ; Expansion | Used Materials | Producticn
tons/vear, tons/vear {tons/vear lS:arted
Ammonia 660,000 + 330,000 |Chemico, Natural 1969, 1981,
(1984) 'Kellogg gas 1982
i
;Urea 132,000 : Chemico 1969
‘ ! !
Nitric Acid | 660,000 ; Chemico, 1969, 1981,
; : Stamicarben | 1982
; ‘
Ammonium 825,000 ! Chemico, 1969, 19€1,
E l Stamicarben 1982
' i !
'Phosphodic  ; 165,000 ’ ! IRhéne Progil 1972
1Acid : Py0g l = Pechiney- 5
i . i | 'Saint Gobain E
‘ ; : ’ i f
iTSP . 290,00C ' : Rhéne Pregill n972
! : ; : ;
DAP ’ 132,000 i : RhSne Prog:l 1972
'vPK . 225,000 : Pechiner- | hera
Miyed fersila! i 1§ 5 4 Fangs o :
‘Mived feviil-, i Saint Gosain :
fizers ‘ z '
}




(b) Major problems encountered
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ALGERIA (cont'd)

4 main causes of production loss

(in per cent of total average production loss)

RODUCT |Ammonia |Ammonium Phosphate
CAUSES Nitrate fertilizen
Machines 36 44 37
[Material 0 11 11
Work and
Rnow-how 21 21 25

lE’.nv:l.r:'onment 43 24 27

TOTAL 100 l 100 100




CAMEROQON

3. TFertilizer Production

N

cciézé Camérounaise des Sngrais (SOCAME)

H T "
Preduce !Capacity Current Planned Technology | Raw iYear i
é ; Procucticn ! Expansion | Used Materials ! Preductien ‘
? |teas/year; tons/vear tons/vear Started
(1981/82) :
ss? | 7,000 - izported 977 :
' ] P,0 (shutdown 1977)
: . 2°5 :
| ammonium 10,000 ] imporced 1977
i Sulphate i N E . '
| 8,500 N | ‘
| NPX ‘ ! '
| zixec L 33,000 | ; imported 1977
I - ; | ;
i -ertilizerg .
? ) i i !




3.
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IVORY COAST

Fertilizer Production

Société Ivoirienne d'Engrais (SIVENG)

e S ——

Product Capacity | Current Planned Technolagy | Raw Year
Production | Expansion | Used Mateiials | Production
tons/year| tons/year |tons/year Started
198232
SSP 2,700 1970
P29%
Ammonium 4,000 1970
Sulfate N
2,000
NPK N
mixed 45,000
fertilizers




Product 'Capacity Currert {Planned Technology | Raw _Year
t - . - . . 3 PR - -
i Producticn 'Expansion ! Used Materials : Preduct
H .
jtons/year, : | Started
! Ammoniz : © 173 iNzphtha D e
: 2 : . ‘ 2
; MAP,DaP : l b 390 Stamicarbon Ceees
i e - - |
, CAX ‘ t 300 Stamicarbon cevs
: ; , ' ]




MADAGASCAR

3. Fertilizer Production

Usines d'Engrais Chimiques de Tamatave Ze-ReN

Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year ) Started
Ammonia 55,000 Haldor atural
’ 1983
Topsoe as
Urea 99,900 cene

- ———




MAURITIUS

3. Fertilizer Productica
Mauritius Chemic.l and Fertilizer Industry Ltd.
. . b el s
Product Capacity | Current ;?Lanned ;;::nnelcgy Raw Year
Production : Ixpansicn : Used Materials ; Preducticn
tons/vear| tons/vear Started
1982)
Nitric Acid 53,000 1975
CAN 1,300
N
INPK 120,000 7,000 1975
ixed N
fertilizers Iﬁ ;
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MOROCCO
3. Fertilizer Productiom
Maroc Chimie S.A. (Office Chérifien des Phosphates)
Product Capacity | Current Planned Technology | Raw Year i
Production i Expansion | Used Materials ! Production !
: tons/vear ) Started
Phosphoric 330,000 Rhéne- hosphate }1965, 1972
Acid P,O5 Poulenc rock
< (domestic)
TSP 369,000 Rhdne- 1965
Poulenc
DAP 132,000 Rh8ne- 1912
Poulenc
NPK 137,000 Rhéne- 1973
mixed Poulenc
fertilizers
Maroc-Phosphore I (Ofrice Chérifien des Phosphates)
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials roduction
Phosphori- 660,000 Nissan, 1976, 1981
Acid PO Rh8ne~
275
Poulenc
MaP 396,000 Fisons 1976
Maroc - Phosphore II (Office Chérifien des Phosphates)
Product Capacity |[Current Planned Technology | Raw Year
Production |Expansion | Used Materials ! Producticn
tons/year ' Started
[Phosphoric 495,000 Nissan 1982
Acid ,
J
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MOROCCC (cont'd)

Office Chérifien des Phosphates

v Y T T

Product !Capacity Current Planned Technelogy | Raw
X Production & Expansion | Used | Materials
f:nns/;ear: : ; :

e 'y
[ ]
e Q
. »
i e
(2N
[9]
lal
("8
N
(3
[s
L e
-
(9]
<
<
-._';....- -
Q
[
’-J
{1
4}
N

b
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MOZAMBIQUE
3. Fertilizer Production
Government of Mozambique, Fertilizer Plant at Maputo
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Producticn
tons/year| tons/year |tons/year Started
(1982)
Ammonium 62,000 12,000 1967
Sulphate
SSP 4,000 1967
NPK 120,000 4,000 1967
mixed
fertilizers
SECH (Secretary of State for Coal and Hvdrocarbons)
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year ’ Started
Ammonia Natural Initial feasi-
gas bility study
Urea

completed




NIGERIA

3. Fertilizer Production
Federal Superphosphate Fertilizer Co,
Preduct apacity !Cu:rant Planned Technology | Raw Year
Procuction ;Zxpension | Used Materials l?:e:in.ction
tons/year| rons/vear tons/vear :Star:ed
SSP 1€0,000 3,900 Haldor phosphate |1976
Topsoe rock (im-
orted fromnl
o0go)
sulphur
(imported}
National Fertilizer Company of Nigeria (NArCON)
Product Capacity |[Current Planned Technology | Raw Year
Producticn i Expansion | Used Materials | Production
tons/year|tons/vear tons/vear Started
Ammonia 330,000 |[Kellogg Natural 1985
gas
Crea 500,000 |Stamicarbon 1985
NPK 330,000 |}Jacobs 19835
mixed
fertilizers
Webbs Fertilizers (Nigeria)
} ] : - ;
Product Capacity !Current ‘Planned Techrnclcgy | Raw ' Yezr
Productica ! Zxpansion |Used Materizls ;?rcdu::icn
tons/vear! | Startec
i | !
SSP Fisons
92,000
Is? 1585
NPK 500,000
mixed
fertilizers
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SENEGAL
3. Fertilizer Production
Industries Chimiques du Senegal
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion { Used Materials | Production
tons/year|tons/year | tons/year Started
Phosphoric 220,000 |Rhéne- 1984
Acid PO Poulene
275
TSP 300,000 jHeurtey/TVA coee
DAP 224,000 |Heurtey/TVA
Société Industrielle d'Engrais au Senegal (SIES)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year ' Started
Phosphoric 23,000 phosphate 1968
Acid P205 rock (do-
mestic)
sulphur
(imported)
TSP 28,000 1968
SSP 1968
NPK 116,000 1968
mixed

fertilizers
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SOMALIA
3. Fertilizer Production
Ministrvy of Industry
Preduct Capacity |Current Planned Technology | Raw Year
Production i Expansion | Used Materials | Prcducticn
§ tons/vear ' tons/vear Started
Ammonia 50,000 |Haldor 1983
Topsoe
Crea 70,000 |Snampro- 1983
getti !
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SUDAN
3. Fertilizer Production
Sudan ReN Chemicals and Fertilizers
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year . tons/year Started
Ammonia 66,000 N-Ren Naphta 1983
(imported)
Urea 100,000 Scientific 1983

Design




SWAZILAND

3. Fertilizer Production

Swaziland Chemical Industries

Product Capacity |Current Planned Technoiogy | Raw Year

Proguctioa | Expansion | Used Materials | Preductisn
tons/year| cons/vear Startec
nium 75,000 10,000

itrate

ixed 180,000 F}‘isons 1977

ertilizers




1. Training facilities

Tanzania Fertilizer Company Ltd.

(a)
®)

In-house training school;

3-year course for mechanical apprentices.

Kilwa Ammonia Company Ltd. (Kilamco)

(a)
(b)

Under construction;

Programme 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 faterials [ Preducticon
tons/year tons/day Started
Ammonia 1350 Haldor atural 1987
Topsoe as
Urea 1725 Snampro-

getti




TANZANIA (cont'd)

Tanzania Fertilizer Companv Ltd.

Procgucs Capacity | Current Planned Technology | Raw Vezr
Production |Expansion |Used Materials |Production
tons/day Started
Phospnoric 82.5 Pechinev- |imported 1972
Acid ] Saint Gobain]
TSP 266 SPIE Batig- meorted 1972
olles/DSM
Ammonium | 120 Standard imported 1972
Sulphate esso Duis-
erg
#PK 300 orthwest  fmported 1972
ngineering
\Y

(b)

Major problems encountered

Lack of raw materials which are all imported and require hard

currency for purchase.

Difficulty obtaining spare parts, most of which are imported.

Lack of skilled manpower.




Fertilizer Production

Société Togolaise des Engrais

Product Capacity |Current Planned Technology | Raw Year
Production { Expansion | Used Materials | Preduction

tons/year | tons/year Started

Phosphoric 165,00 soee

Acid PZO5

TSP 450,000 cene

NPK

mixed

fertilizers 370,000
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TUNISIA

1. Training facilicies

Training for all fertilizer producing companies in the country is carried
out both in the factories themselves and ia training centres.

<. Ferzilizer orccess technclegies availeble for transfer

(a) Processes for the production of phespneric acid and TS? using
low-grace phosphates with a high impurity content have been
developed by SIAPE (Société Industrielle d'Acide Phosphorigue

et d'Engrais)

These processes are used bv all units of the Tunisian Chemical
Group (SIAPE itself, ICM, SAEPE and 1.C.G.) as well 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 by capacity; basic engineering can be
supplied as well supervision of construction and erection if required.

3. Fertilizer Production

Engrais de Gabés

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Prcducticn
tons/yeari tons/year | tons/year Started
I -
MAP 100,C00 S.Aa.I. 1976
DAP 430,060 Cros 1935
NFK mixed -
forcilizers 506,000 Cros 1985 :
— - -1
Industries Chimigues de Gafsa (ICG)
Product Capacity | Currenc ?lanned Technelogy Raw Year ;
Production | Expansicn |Used Materials | Productiorn !
tons/vear | tons/vear | tons/vear Started f
E
Phosphoric 167,000 SIAPE 1984 i
Acid 28% !
(28%) P,0 |
TSP 400,000 SIAPE 1984 ;
- — — - - - I
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TUNISIA

(cont'd)

Industries Chimiques Maghrebiennes (ICM)

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion [Used Materials | Production
} tons/year ] tons/year |tons/year Started
Phosphoric 250,000 SIAPE phosphate | 1972, 1974
Acid (28Z and| P,0 rocg (dom—
25 estic)
547)
Phosphoric 160,000 SIAPE iulphur o 1982
importe
ISP 100,000 SIAPE 1972
Société Arabe des Engrais Phosphatés et Azotés (SAEPA)
. Product Capacity | Current Planned Technology | Raw Year
] Production jExpansion ! Used Materials ! Producticn
‘ tons/year Started
!Phosphoric 330,000 SIAPE 1979
:Acid PZO5
(28%)
Phosphoric 280,000 Rhone,Progil| 1979
Acid (547) P,0. i
275
]
Dap 330,000 TVA/Heurcey 1979 ;
Nitric Acid 280,000 Grande 1983 ,
Parcisse ]
Ammorium 330,000 Kaltenbach 1983 '
Nitrate I




S
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TUNISIA (cont'd)

cidté de Développement des Industries Chimiques du Sud (SDICS)

Product Capacicty Current Plannec Techneology Raw Year
| Productica |Expansion [Usec Materials |Production
tons/vear | tons/vear |tomns/vear Started :
Potassium 140,000 1986 ;
Sulphate é
Société Industrielle d'Acide Phosphorique et d'Engrais (SIAPE)

i :
[Product apacity | Current Planned Technologvy | Raw Year :
! Production |Expansion [Csed Materials |Production '
! tons/vear | tons/year |[tons/yvear Started :
!Pi".osphoric 180,000 + 360,00C |SIAPE phosphate |(1952), 1964, |
Pcid (28%) PZGS (1985) reck (dom~{1973 :
! estic) :
sulphur :
(imported) :
Phosphoric 330,000 |[SiaPE 1985 :
Acid (70%) E
1S? 600,000 SIAPE 1954, 1964,
1969 !




TUNISIA (cont'd)

Société Tunisienne d'Engrais Chimiques (STEC)

#roduct Capacity | Current Planned Technology |Raw Year
Production |Expansion [sed Materials |Production
tons/year Started
SSP 50,000
4. Domestic Engineering Contractors
Tunisie Engineering et Comstruction 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 catalvsts

(1) Standard equipument

AQMG
COMEC

Le Confort
CSR

SCIN

SGI
SOTECOM

(2) Fabricated equipment

ACMG
COMEC
SAMMI
SCIN
SoI
SOTECOM

(6) Bulk supply materials

Fonderies reunies
SGI
SOFOMECA




1. Training facilities

Nitrogen chexmicals of Zazbia, Ltd.
(b) On-the-3od training

(d) Emplovees were trained abroad when new techaclogies were introduced

3. Fertilizer Productica

Nitrogen Chemicals of Zambia, Led.

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials ; Production
tons/year Started
Ammonia 90,000 coal gasifiy coal(dom-| 1970, 1981
cation estic)
Nitric Acid.! 121,000 1970, 1981
Ammonium 139,000 1970, 1981
Nitrate
| Ammonium 50,000 1981
| Sulphate
% NPK mixed 142,000 imporred ., 1981
: fertilizersl phosphate
i i and pot-
3 ) ash inter-
é ; mediates
L 1

(b) Major problems encountered

Imported raw materials: necessity of ordering zaterials up o two
vears in advance, transportation problems (Zazzia is a land-locked
country) andé storage charges lead to high costs.

Imported equipment and spare parts: necessity of izporting all process
equipmen: means that damage to a major item can cause proplonged
shutdowns while waiting for delivery. Also lack of foreign exchange
can make it difficult to obtain critically needed spare parts at short
notice.

Short supply of manpower.
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ZIMBABWE
3. Fertilizer Production
Sable Chenical Industries Ltd.
Product Capacity | Current Planned Technology ; Raw Year
Producticn : Expansion | Used Materials | Producticn
tons/year Started
Ammonia 110,000 electrol- 1972
ysis of
water
Ammonium 240,000 1969
Nitrate
Nitric Acid 135,000 1969
Windmill (Private) Ltd.
Product Capacity | Current Planned Technology {Raw Year
Production {Expansion |Used Materials | Production
tons/year Started
NPK mixed 165,000 1960
fertilizers
Zimbabwe Fertilizer Corporation Ltd. (ZFC)
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion |[Used Materials | Production
tons/year| tons/year |tons/year Started
NPK mixed 1951, 1956

fertilizers

i

(a)

Equipment adaptation, etc.

2FC carried out modifications with regard to debottlenecking and
increased reliability of equipment in its two granular fertilizer
plancs resulting in increasing operating rates from 11 t/hr to

18 t/hr at one plant and from 9 t/hr to 15 t/mr 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 bagging amd loading equipment as well as adding
a process to coat the product,




ZIMBABWE (cont'd) - 2

Z2imbabwe Phosphate Industries (Zimphos)

Product Capacity {Current Planned Techrnology |Raw Tear
Production [Expansion [Used Materials Production
tons/vear] tons/vear |tons/year Started

Phosphoric 20,000 phosphate | 1958

Acid P,0_ rock

275 . .
(domestic)
TSP
SSP
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Training facilities

A § I A
BANGLADESH

Bangladesh Chemical Industries Corporation (BCIC)

(a)

(b)

Central Training Institute for all fertilizer industries being
currently training

built;

will include simulator from Simtraa;

provided in each factory under BCIC;

In-house training;

executives

Fertilizer production

traininz abroad for operating and maintenance

The plants at Fenchuganj, Chittacong and Ghorasal are operated Or are

being built under the Bangladesh Chemical Industries Corporation (BCIC).

Natural Gas Fertilizer Factory (NGFF), Fenchuganj

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production ‘
tons/year Started E
]
Ammonia 66,000 CHEMICO | Natural 1961 f
Gas !
!
Urea 106,000 CHEMICO 1961 !
Avmonium 12,000 MITSUBISHI| A, raw 1969 5
Sulphate sulphur E
' (imported) :
é

(b) Major problems encountered

Age of plant:

rehabilitation (1978-79) permitted achievement of 1007

rated capacity, but capacity again reduced due to frequent breakdown;
second rehabilitation of rlant should be completad in 1985.

Phosphate Fertilizer Complex I (TSP-1), Patenga, Chittacong

Procduct Capacity |Current Plannad Technology | Raw Year
Production | Expansion { Used Materials | Produc:icn
tons/year ' Started
TSP 32,000 Dihydrate 1977
process (previously
§SP, starting
1969)
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BANGLADESH (cont'd)

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

!Capaci:y

1 :
Product Current Blanned ‘Technolcgy Raw | Year
Productien Ixpansion ! Used Materials | Producticn
tons/vear § i Started
| z
Phosphoric i Nissan 1974 :
Acid ; |
TSP 120, 000 k Nissan 1974 ‘
! ]
(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 Factorv Ltd. (UFFL), Ghorasal
— . _
Product Capacity ‘Current j Planred Technology | Raw Yea g
Production | Expansion | Usad Materials 'Ir oducticn !
tons/vear Started :
i
Ammon ia 200,000 IC1 Natural 1970 !
Gas :
! !
Urea 340,200 ‘ Mitsui 1970 :
Tudtsu f
|
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BANGLADESH (cont'd)

UFFL (cont'd)

(b) Major problems encountered

Abnormal downtime due to unwanted tripping of the plant and
other mechanical breakdowns;

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

Maximum output ever achieved was 952 of capacity per stream day;
production now averages 85I of rated capacity; maximum stream
days per vear achieved is 276;

Planned rehabilitation: December 1984 - March 1985.

Urea Fertilizer Factory No. II, Ghorasal

Product Capacity |Current Planned Technology | Raw Year

Production | Expansion ! Used Materials | Production :
tons/year tons/year Started |

Ammonia 60,000 Chinese Natural 1984/85

Gas (expected)
Urea 100,000 Chinese i
]
[ 1

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

Complex
Product Capacity |Current Planned ;Technclogy Raw Year
Production { Expansion : Used Materials | Producticn
tons/year Started
Ammonia 319,000 UHDE Natural 1981
Gas
Urea 528,000 ! Stamicarbon

(b) Maior problems encountered

- 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;




BANGLADESH (cont'd)

ZFCL (cont'd)

- 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 Urea Fertilizer Factorv (PUFF), Ghorasal, Polash, Dhaka

Product Capacity | Current i Planned Technology  Raw Year
Producticn  Expansion ! Used Materials ! Producticn
tons/vear 'tons/year Started
}
:
Urea i 95,000 | Chinese 1985 :
1
! l

Chittacong Urea Fertilizer Factory Ltd. (CUFL)

Product Capacity |Current Planned Technology | Raw .Year i
Production ' Expansion ; Used Materials | Production '

tons/year | tons/year Starced
!
Ammonia 330,000 1986-87 §
Urea 561,000 1986-87 i
1}

Karnaphuly Fertilizer Ltd. (KFL)

i : . .
Product Capacity |Current iPlanned Technology | Raw Year ;
Producticn iExpansion Used Materials | Production '
tons/year ! tons/vear Started
|
Ammonia ; 330,000 oo
i
Urea | 561,000 ' .o
! H '
| ‘ 1
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BURMA
3. Fertiljzer Production
Petrochemical Industries Group
Procuct Capacity ! urrent !Flanneé iTechn:log}' Raw | Year i
Produczion !'Expansion ! Used Materials | Production
tons/year Startec :
Ammnonia 80,000 UHDE, Natural 1971, 1972
CHEMICO Gas
Urea 135,000 Stamicarbon 1971, 1972
Mitsui
Toatsu
60,000 ceee 1983
86,000 |Stamicarbon 1983
|
120,000 |UHDE 1984
200,000 !Stamicarbon 1984
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CHINA

1. Training facilities

Ministry of Chemical Industry

(b) Training prograrmes fcr: operators, repair and maintenance personnel
for machinery, electricity and instrumentation, foreren, engineers
and management personnel; refresher courses at reguliar intervals
for all personneil;

(¢) Both theoretical, classroom training and in-plant practice; usually
workers, engineers, technicians and administrative personnel spend
more than 6 months practicing 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 US$ 400 per person per

month, not including cost of accommodation, meals, medical treatment
and transport.

2. Fertilizer process technologies available for transfer

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

Nitrogen fertilizers - ammonia plants with a capacitv 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
armonia, etc.

Phosphate fertilizers - superphosphate fertilizer plants with a
capacity of 100,000-400,000 t/vr and fused calcium magnesium ferti-
lizers plants with a capacity of 50,000-100,000 c/yr.

(b} Foreign companies to which 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 Nitrcgen Fertilizer Plaat, Albania

Ammonia/Ammonium Nitrate :
Fee Li Nitrogen Fertilizer Plant, Albania

Ground phosphate rock :
Jin Zhuan Phcsphorous Fertilizer Plant, Democratic Kampuchea

Fused calcium magresium phosphate :
Wen Di Phosphorous Fertilizer Plant, Viet Nam

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 counstruction can be carried out using foreign technologies.

Fertilizer Production

There are more than 2,200 small-, medium- and large-scale fertilizer
plants in China, over 1400 producing nitrogenous fertilizers and over
700 producing phosphatic fertilizers. The total output of chemical fertilizer
production was about 10 million tons N, 2.3 million toms P,0. and 20,000 tons
. 275
K,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 ammonia. 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;
carborated coal briquettes are used as raw material for ammonia synthesis in
over 700 small plants. These 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 utiiization
of the country's widelv scattered cocal resources.

The commercial produccion of phosphatic fertilizers in the country
began only in 1955 with an annual output of 1,400 tons. Now there are small
phosphatic fertilizer gants 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 magrnesium phosphate, with small gquantities
of basic slag, dicalcium phosphates, ammonium phosphates, nitro-phosphat-~:,
NPK complex fertilizers, etc.

Except for the large-scale (1000 t/d) ammonia plants that have been
imported from abroad (13 plants between 1976 and 1979), all the fertilizer
plants have been built using domestic techneclogy, engineering services, plant
equipment and catalysts. Complete sets of equipment for more than 30
ammonia installations, each with a capacity of 200 t/d, have been produced.
Mass production of equipment is increasing; more than 700 complete sets of
equipment for small-sized nitrogenous fertilizer plants were produced by
the machinery and electric industries in Snanghai between 1970 and 1952.
While spare parts for large-and medium-scale plants, which must meet high
standards, are centrallyv provided bv :he Ministrv of Chemical Industrv,
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 potash 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 those using
imported technology.
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CHINA (cont'd)

Anda, Heilongjiang Province

Year
Capacity |Current Planned Technology | Raw )
Product P 7 Production i Expansion | Used Materials | Production
Started
tons/ day
. X Associated| 1970
Ammonia 240 cece
gas
- 1970
Nitric Acid 270 cycec
1970
Ammnonium 500 CcNcce
Nitrate
Zibo, Shandong Province
Product Capacity |Current Flanned Technology | Raw Year
Production |Expansion ! Used Materials | Production
tons/ day Started
Ammonia 2540 CNCCC Refinery 1973
gas
Urea 360 CNCcCe 1973
Panjin, Liaoning Province
]
Product Capacity | Current Planned Technolcgy | Raw Year
Producticn {Lxpansion |Used faterials | Production
! tons/ dav Started
"
E Ammonia 240 cNece Associated | 1975
' gas
|
[ Urea 360 cNece 1975




Shandong Province
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CHINA (cout'd)

ﬁ 1]
Product Capacity | Current Planned Tecknelogy | Raw Year )
Producticn | Expansion | Used Materizls | Production '
tons/ dav Started '
!
Acmonia 240 cNece Coxe or 1971 :
anthtacit# ;
LUrea 360 CNcce 1971 :
Tangshan, Hebei Province
Product Capacity | Current Flanncd feckrology i Raw Year |
Production { Expansion | Used Materials | Production
tons/ dav Started ,
Ammonia 240 CNCCcC Ccle or 1972 E
- anthracite |
§
Crea 360 cNeee 1972 i
Hua County, Shanxi Province
Product Capacity | Current Planned Technology | Rew Year
Production | Expansion Used Materials | Preduction
tons/ day Started
Ammonia 240 cxeec Coke or 1977
anthracit
Urea 360 CNCCC 1977
Nanchang, Jianxi Province
Product Capacity | Current Plarncd Technolegy | Raw Year
Producticn ! kxpansion jUsed Materials j Preduzticn
tons/ day Stertcd
Ammonia 180 execee Coke or J 1966
anthracit
Aagonium 4 5,4 cNeee 1966
bicarbonate
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CHINA (cont'd)

Jinan, Shandong Province

Product Capacity jCurrent Planned Technology | Raw Year
Production |Exparsicen |Used Materials | Producticon l
tons/ day Started :
1]
Amnonia 180 cxccc Coke or 1976
anthracite
Ammonium | ;59 cxeee 1976
bicarbonate
Guangzhou, Guangdong Province
Product Capacity |Current Planned Technology | Raw Year
Production |LCxpzansion |Used Materisls | Production
Started
tons/ day
Ammonia 240 CcNccce Heavy oil 1977
Nanjing, Jiangsu Province
Product Capacity |Curreat Planned Technology | Raw Year .
Production |Expansion | Used Materials | Production !
tgns/ dav Started ;
Ammonia 240 CNCCC Heavy oil | 1977
Quzhou, Zhejiang Provirnce
Product Capacity (Currcnt Flerned Technology { Raw Year .
Production | Lxpznsion t Used Materials ; Production !
tens/ day Sctarted ;
Armonia 250 CNCCC Heavy oil 1978 l




Congching, Sichuan Province
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CHINA (cont'd)

bicarbonate

Product Capacity | Current Planned Technology | Raw Year
Procucticn |Expausion | Used Materizls | Production
tons/ da}- x star:eﬂ .
Aomonium 120 CNCCC Natural 1970
bicarbonate gas
Sindu, Sichuan Province
| Product Capacity | Current Flarned Technology | Raw Year
Producticn |LCxpansion | Used Materizls | Production
tons/ dav Started ‘
Ammonium  460-200 c¥cee Natural 1974
bicarbonate
as
Lansi, Zhejiang Province
Product Capacity |Current Planned Technology | Raw Year E
Preducticn | Expansion | Used tlaterizls | Production '
! tons/ day Starzed f
Ammon Lua 120 eNecc Heavy oil | 1968
bicarbonate
Tongxiang, Zhejiang Province
]
Product Capacity | Current Plarnned | Technology { Raw Year
Production {Lxpansion | Used Materials | Produciion !
tons/ dayv Started :
Ammonlum 200 cxeee Anthracite | 1966
bicarbonate
| oal
L griguet:es
Jiading Shanghai
Product Capacity jCurrent Flanned Technology | Raw Year
Producticn jExpansion | Usod Materisls | Procductien
tene/ cav Szarcecd
Armonium 240 cxcce anthracite| 1961
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CHINA (cont'd)

Taichang, Jiangsu Province

Product Capacity |Current Planned Technology | Raw Year l
Production { Expansion | Used Materials | Production !
tons/ dav Started §
Ammonium 200 CNCcC coal cees
bicarbonate briquettejﬁ
| I

Kinghua, Jiangsu Province

Product Capacity | Current Flanned Technology { Raw Year
Producticn |Expansion | Used Materials | Production
tons/ day Started
Amponium
bicarbonate 160 CNCCC anthracite 1969
a or coke

Hangzhou, Zhejiang Province

Product Capacity | Current Planned Technology | Raw Year
. | Production |Expansion | Used Materials | Production '
tons/ dav Started K
Ammonia 75 CNCCC an:hracitJ 1977
(intermediate)
Ammonia 30 CNCCC A, salt 1977
Chloride
Soda ash 30 CNCcC 1977

Sianyungang, Jiangsu Province

Product Capacity | Current Planned Technology | Raw Yezr ,
Prcduction | Expansion | Used Materials ; Production i
tons/ day Started
Ammonia 150 CNCCC anthracite| 1979
l(intermediate)
Ammonia 60 CcNCCCe A, salt 1979
chloride
l
| Soda ash 60 cNeee 1979
L
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CHINA (cont'd)
Zhanjiang, Guangdong Province
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Prcduction
tnns/ dav S‘L?.rted
Superphes-
phate 650 Ccxcce phosphate 1662
rock,
pvrite
Zhizhong, Sichuan Province
Product Capacity | Current Planned Technology | Raw Yezr
Production {Expansion | Used Materials | Froduction
tons/ dav Started
Superphos~-
phate 300 CNCCC phosphate | 1973
rock,
pyrite
'
Ninjing, Jiaagsu Province
Product Capacity }Current Flznned Technoleogy | Raw Year
Productien {Cxpansion | Used Materials | Producticon
tons/ dav Started
Ammonium
phosphate 140 CNCcCC A, phos- 1958
phate rocq
Shaoxing, Zhejiang Province
Product Capacity jCurrent Planned Technology | Raw Year
Producticen |Expansion {Used Materrals | Preduction
tons/ ¢av ! Started
L.
Calcium~ 600 CNCCC Coke, 1965
magnesium phosphate
phospnate rock
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CHINA (cont'd)

Fertilizer plants constructed in co-operation with foreign companies

Sichuan Chemical Plant, Sichuan Province

'
Product Capacity | Current Planned Technology | Raw Year
Production } Expansion | Used Materials | Production
tons/year Started
Ammonia 330,000 Kellogg Natural 1976
gas
Urea 540,000 Toyo 1976
Qi Luo Petro-chemical Corporatiom, Shandong Province
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion { Used Materials | Production
tons/year Started
Ammonia 330,000 Kellogg Natural 1976
gas
Urea 540,000 Toyo 1976
| —_
Ru Zhou Natural Gas Chemical Plant
Product Capacity | Current Planned Technolegy | Raw Year
Production ! Expansion | Used Materials | Production f
tons/year Started '
Ammonia 330,000 Rellogg Natural 1976 i
gas i
' i
. Urea 540,000 Stamicarbon 1976 i
Yunan Natural Gas Chemical Plant, Shuifu, Yunan Province
Product Capacity |Current Planned Technology | Raw Year
Production : Expansicn | Used Materizls | Production '
tons/year Started i
Armonia 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 ) Raw Year l
Production |Expansion { Used Materials | Prcducticn |
tons/vear Started E
Amponia 330,000 Kellcgg Natural 1979 i
gas
Urea 540,000 Stamicarbon 1979
|
Liao He Fertilizer Plant
Product Capacity | Current Planned Technolegy | Raw Year
Production |Expansion ! Used Materials | Producticon
tons/year Started
Ammonia 330,000 Kellogg Natural 1976
gas
|Urea 540,000 Stamicarbon 1976
Chenzhou Fertilizer Plant
Product Capacity {Current Planned Technclogy | Raw Year
Production |Expansion | Used Materials | Production
tons/vear Starced
Ammonia 330,000 Kellogg Natural 1977
gas
Urea 540,000 Stamicarbon 1977
Da Ching Petro-chemical Complex
. | {
Product Capacity iCurrent ‘Planned Technologv | Raw i Year
Prcduction !Expansion  Used Materials | Production
Started
tons/year
Ammecnia 330,000 Kellogg Natural 1977
gas
] -
| Lrea 540,000 Stamicarbon ‘ 1977

L




- S0 -

CEINA (cont'd)

Tong Ting Nitrogen Fertilizer Plant, Hunan Province

L]
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year Started
Ammonia 330,000 Kellogg Naphtha 1979 ;
Urea 540,000 Stamicarbon 1979
Hubei Fertilizer Plant
Product Capacity |Current -} Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Lmonia 330,000 Kellogg Naphtha 1979
Prea 540,000 Stamicarbon 1979 _
|
Qixia Shan Pertilizer Plant, Nanjing, Jiangsu
T
Product Capacity |Current Planned | Technology ; Raw Year
Production , Expansion | Used Materials | Production
tons/year Started
Ammonia 330,000 Haldor Naphtha 1978
Tcosoe
Urea 540,000. Stamicarbon 1978
Guangzhou Petro-chemical Plant
Product Capacity |Current Planned Technology | Raw Year i
Productiecn ;Expansion | Used Materials ! Prcducricn
tons /year Starced
Ammonia 330,000 Light oil | 1979
Urea 540,000 Stamicarbon 1979
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CHINA (cont'd)

An Qing Petro-chemical Complex, Anhui Province

Product Capacity | Current Planned Technology | Raw Year
Production } Expansion | Used Materials | Producticn
tons/year Started
Ammonia 330,000 Haldor Light oil | 1979
Topsoe
Urea 540,000 Stamicarbon 1979
Weizhizhin, Shantung Province
Product Capacity |Current Planned Technology { Raw Year
Production | Expansion | Used Materiais | 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, constructicn and
erection, training technical personnel and technical directiorn for
plant operation,

China National Complete Set Equipment Export Corporation

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




CHINA (cont'd)

5. Domestic manufacturers of equipment, spare parts and catalvs:s

All troes of ezuipmen
3s custeom fabricazicn of

China Yational Chemical Constructicn Cerporation (CXCCC)

Mechanical and electrical equirment, toois and instruments:
China National Machimery znd EZquipment Import and EIxport Corporation

China National Machimery import and Export Cerporaticn

Chemical products and catalysts:
China National Chemicals Import and Expert Corporation

China National Scientific Apparatus and Materials Company
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1. Training facilities

Fertilizer Association of India (FAI)

(b) Series of training courses in management and production technology
in fertilizer industries covering such aspects as: wmarketing
management, logistics of fertilizer distribution, energy conservation
in a fertilizer unit, air pollution control in the fertilizer industry,
plant management, fertilizer promotjion, 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 P05, 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 information is contained in the booklet "Fertiliser Industry
Technical Capability in India", available from the Fertiliser Association of
India (FAI), Near Jawaharlal Nehru University, New Delhi 110 067, India.




INDIA (cont'd)

3. Fertilizer production

Adarsh Chemicals and Fertilisers Uchna (Gujarat)
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Agricultural Sales Corpn., Patiala (Punjab)
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: echrolegy | Raw i Year !
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Current
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Archra Ferzilisers, Tadepalle (Andhra Pradesh!
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INDIA (cont'd)

Anil Starch Products,Bhavnagar (Gujarat)

Product Capacity |Current Planned Technology | Raw Year |
Production ! Expansion | Used Materials | Production !
(1978/79) Started !
tons/year| / arte ;
i
sSSP 33,530 | 13,412 1947, 1964 |
Anish Chemicals Ahmedabad (Gujarat)
Product Capacity | Current Plannred Technology | Raw Year
Pr%ﬁﬁﬁﬁéfn Expansion | Used Materials | Production
1
tons/year gonsligal Started
SSP 9,000 3,570 1972, 1977

Chemical unit of Associated Industries (Assam) Ltd., Chandrapur (Assam)

Product Capacity | Current Planned Technology | Raw Year |
P{oq§ftion Expansion { Used Materials | Production !
1978/79) Started !
tons/year| . . Ivear %
SSP 33,530 7,014 1963, 1975 i
Bharat Alums and Chemicals, Alwar (Rajasthan)
Product Capacity |Current Planned Technology | Raw Year
Production ! Expansion | Used Materials § Production
tons/year Started ’
SSP 66,000 1980
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Bharat Fertiliser Industries, Bombav (Maharashtra)

. b . -~ ! : . H :
Procduct lCapac1ty Current j Planned Technology | Raw i Year
; 'Prodgct;on ! Expansion | Used Materiais | Prosuczicn
Ly oo /v |7(1978/79) | ! Started
| jtons/vearicaosivear | ! :
i | ! | ! |
. ]
)

SSP 21,077 | i 1965

to
(]

-
w
(@]
(=]
1]

-

|

Current

Capacity Plznned Technology | Raw Year
Productiorn . Expansicn i Used Materisls reducticon

Started

| Ammenic 26,000 Amronia, 1982/33

1
; i
Chloride Common ;
| salt i
L ; l
3ihar State Superpacspnate Facterv, Sindri Institute (Binhar)
. i ! . \ s
3 - -~ . H . . ! ! - t .
Precucs Capacitvy i lurrent i?lanned ¢ Technoalooy | Raw Year
1 v o 1 t = l
. : iPTQﬁéft%gn ‘Expansicen | Used l Marerizls Trcuction
H  (IGT8T ‘ "
i L=208/.72 . Searted
: (tons/vezr. cons, vear | ! I stertec
- . ;
i ; ' 3 !
| SSP i 23,470 €,308 ! | ! 1938
: i
: ! ' f
' § ) t
Sin:7 Steel, toszrs 3inzr)
P Dy - - ST e
P i T H
[ -7 s
: . . ;
bAzmoniuo ¢ 35,3008 i 22,3%z ! { Coxe oven 187, 1975,
i Se.ohéete , ; tas, S- Ie77
i ; I f | acid .
| | | e
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INDIA (cont'd)

Chamundi Chemicals and Fertilisers, Munirabad (Karnataka)

Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year Started
SSP 40,640 1963
(closed since
1971)
Coimbatore Pioneer Fertilisers, Coimbatore (Tamil Nadu)
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
cons/yese| (ST
SSP 40,640 21,729 1966
Coromandel Fertilisers, Visakhapatnam (Andhra Pradesh)
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Productio
tons/year (1978/79) Stazt;d ?
y tons/year
Ammonia 84,000 67,017 ICI/Kellogg|Naphtha 1967
Urea 132,000 ceee CPI Allied 1967
Phosphoric | 104,000 69,139 Dorr-0Oliver 1968, 1976
acid P205
NPK/UAP 347,500 246,497 | Wellman 1968, 1976

Lord, TVA
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INDIA (cont'd)

Dalmia Dairies, Mohindergarh (Haryana)

: ’
Procuct Capacity |Current i?lanned Technrology | Raw | Year
Production | Expansion | Used Materials ;Produc:icn
tons/vear: i ' Srarted
i : i ‘
SST 66,000 1982
1
DCM Chemical Weorks - Unit: Bhatinda (Punjab)
! : : : :
Procuct Czpacity |Current Planned Technology | Raw Year !
- . i
Production ; Expansion ! Used Macterials | Producticn !
tons/vear tons/vear | Started _
i
i
ss? 72,000 1983 !
!
: i
i i
DCM Chemical Werks - Unit: Delhi (Delhi)
; | ' ' . ; . . : ;
| Procuct !Capacity ; Current i Planned ! Techaelogy ) Raw . Yeer ;
| | . . Vo ., . - . : .
i j {P:o uction ' Expansion %usec Materizlis @ Produzzicn
bpomcfoemae (1978779 i ' Sterzed
! yrons/rear. :ons\-’::éar ' ' i ' Stzrzed
4 ' i ‘; i !
‘ ' |
X i ! H !' ; I
] i . ¢ -
| ss? Do144,0061 119,130 i ! 1946, 985
[ : i ; ! ? '
i y ! N !
NS 2TaLelts = Uniz: Talcsfz (YMahavashorca
- ‘ﬂ!
j Trococs SCéresity " lRa;
. - MatoTizl: Yroiuosinoo
e n o . - ‘ TETT2C
' ; !
: ; | - . l 1 1053
| A—=cnia ! 100,003  Halder | Associatedi 1033
! ! | Topsoe | Gas
' | i

.

L
i(frow Bombaw
igh) |

I
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Dharamsi Morarji Chemical Co. = Unit: Ambernacth (Maharashtra)
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INDIA (cont'd)

Product Capacity | Current Planned Technology | Raw Year
E?fg?gas%?n Fxpansion | Used Materials | Production
tons/year tons/ygal Started
Phosphoric 12,150 Prayon 1968
acid P205g
SSP 146,320 152,209 1924, 1973
TSP 27,000 1,496 DMCC 1968

Dharamsi Morarji Chemical Co. - Unit:

Kumhari (Madhya Pradesh)

Product Capacity | Current Planned Technology ; Raw Year
Produﬁfion Expansion | Used Materials | Production
(1978/79) Started
tons/year|, .o /year
SSP 161,000 95,383 1961, 1973
1980
Dharuhera Chemicals, Dharhera (Haryana)
Product Capacity | Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Started
SSP 66,000 1981
(planned)
EID-Parry (India), Ennore (Tamil Nadu)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year tg%g;gzar Started
Ammonia 16,000 8,095 Casale Naptha 1963
Phosphoric 10,300 10,118 Prayon 1963
acid P,05
APS 51,480 50,592 Dorr-Olivern 1963
AS 38,610 1968
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INDIA (=cat'd)

EID - Parrv (India), Ranipet (Tamil Nadu)

Prciuct iCapacity ‘Current :Planned iTec:::logy b Raw Year g
i Production " Expansicn | Used ‘Ma-:r-a s , Preduction '
- (19/8/:°) i i Started
x'.c“s/_.ee.rl tons;vear ! |
3 1 l
i ! ! :
. H e
555? 40,000 | 39.s3¢ | 1208
i ' i
L | | : 1 1 *
Fertilisers and Chemicals TIravancore Alwave (Kerala)
} - -
Prcoczuct ‘Capacicy L 1e< 25V ) REW - Yezr
; ( / z P Use Materizls  Frodecticon
' l978 79) i i ‘ -
‘tons /v . | Started
teas/year: eongivear : R
} H H ‘
| | : ! l ,
Amzcnia | 82,000 49,691 1 ICT Naptha ! 1947, 1960,
: l 1962, 1967.
{ i | 1971
| f | |
! Phesphoric . 36,200 22,501 EPvavon' ; 1560
acid : EDorr-Oliver :
v . ] "
. ' Az . ! | -
Amzonium  : 198,000 | 137,505 ! Power Gas/ | 1947, 1967
Sulphate i FacT ! I
! i :
. Amzonium ' : ! §
i  Phosphate ; ‘ ;
F Sclphate: : i :

- - ' -~ - - -~ - -
! 20-20-C 9,200 ! 42,673 iDerr—Qliver. . 1300, 137L
: 15-20-C 132,300 | 69,335 i :
Z i ! :
! Ammoniuz . 24,750 6,933 'Krebs ! 1367
: Chloride ' :
: SS? 44,700 - 33,595 . 15-8
| ; | | i
L ! !
Tor-ciligers and Chemicalsz Travarcove. Amialazmedu - Jozhin Prase | 2TZ_:

1 » i
[ - - - -~ - - ..
b Prozlt TaIot TTen : Til R SLT

= — - ;
| ! | ! y
! f A ;
| Amzonia 1 1532,000 | 85,€3% i Mentedison | Naptha ! 1372
[}
3 ' l ! | g
| Urea . 33G,000 ; 186,22 | Monzedlison | 1973

!




Fertilisers and Chemicals, Travancore, Ambalamedu - Cochin-Phase II (Kerala)
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INDIA (cont'd)

Capacity ]Current

I

Product i Planned Technology | Raw Year
Production : Expansion | Used Materials ; Preduction

tons/year (197ﬁ{731 | tons/year Started

Phosphoric 114,000 43,750 Prayon 1976

acid P,05

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

Fertilizer Corpcration of India -

Unit: Gorkhpur (Uttar Pradesh)

Product Capacity | Current Planned Technology | Raw Year
Pff§¥§5%§? Expansion | Used Materials giodgczicn
tons/year tons/year arce
Ammonia 131,000 88, 414 CHEMICO, Naphtha 1969, 1975
TEC
!
Urea 284,920 192,206 Mitsui 1969, 1975
Toatsu

Fertilizer Corporation of India - Unit:

Korba (Madhya Pradesh)

ot e - e e e ey ey 3

Product Capacity | Current Planned Technology | Taw Year
Production {Expansion | Used Materials | Production
tons/year | tons/year Starced
Ammonia 228,000 Montedison | Coal 1986
Urea %495,000 Montedison 1986

’

I
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Fertilizer Corporation of India - Unit: Ramagundam (Andhra Pradesh)

' . : D e = - !
Product i Capacity i Current t Planned : Technelogy y Raw ; Year i
H Py . . . Poee - - - - . i
; Procvction Exgension  Usec | Yateriz's ; Prodeciion
; ‘tons/vear; % : 3 b Starzed

Montedison | Coal 1985 '

o — e

Ammonia 228,000

[
I trea . 495,360 : Montedison | i 197¢
i ¢ ' H |
] N ¢ v
i H | i
Tertilizer Corporaticon of India - Unit: Siadri (Bibar)
. o : b . ; ‘ 1
Procuct Capacity jCurrent i Planned i Technology | Raw ! Year i
H . ]
Procuction 'Expansien Used Materiais ; Produczion '
tons/vear! (1979) | Started :

i tons/vear

Armmonia ! 219,000 CHEMICO, Feel oil, 1951, 1579
Montedison,| napntha
' : Halder

Topsoe

Urea 330,000 ': Mortedison | 1959, 1979

v
1 !
. ] ; - :

Ammonium ¢ 320,006 i iCI b 1951, 1979
: Sulphate ! : , |
s : i z ‘ :
. ! H : .

- - ‘- ~ s - ' - - -
t Phesphoric : 119,0CO 1,437 - ?ravsn ; . 1977, 137%
i . . A N ]
i acid ; P205 i :
D Caia ame | van S D oyame -a-c
. TSP 350,0C8 3,145 rPoIL - C197T, 137
' ' ’ ' (Inciar) :
! : ‘ ’ | '
; ; i . '
! ! ,

Tervilizer Trroovacion 27 India - Tnit: Talonzr Qriazz

! Zurzneion Usel Mat=IZi. S
: . !
: ! i ‘

Ammornia 228,0¢C¢ '

Urea 495,000 ! Montedison
i

—
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INDIA (cont'd)

Fertilizer Corporation of India, Trombay

Product Capacity [Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
Ammonia 297,000 Topsoe 1982
Gammon Fer-Chems, Belagula (Karnmataka)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year :55273413) Started
sSSP 33,000 39,778 1941, 1976
Girraj Fertilisers and Chemicals, Shikohabad (Uttar Pradesh)
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion } Used Materials | Produ ..on
tons/year Started
SSP 9,000 1979
Gujarat Narmad: .ey Fertilizers Co, Bharuch (Gujarat)
Product Capacity |Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Started
Ammonia 430,000 Topsoe Fuel oil 1981
Urea 594,000 Snam- 1981

progetti




INDIA (cont'd)

Gujarat State Fertilisers Co., Baroda (Gujarat)

1 T : :
Product Capacity | Current Planned [Technology ! Raw : Year
!Prodycg}on ‘Expansion | Used ‘Materials ! Production
oo | (1978779) | i ! Stared
itens/vezr tons/vear ! ! i starieg
z ; f |
Ammonia 236,000 | 165,17+ | | Casale | natural 1957, 1969 |
; t ‘ { gas; ! i
; : ; | napntha | :
% ! : ? i : ;
Urea i 364,006 | 241,%a . ' Mitsui ! | 1967, 1963
i : : ' Tcatsu | : ,
; ' ; i :
! 1
Ammonium | 148,000 | 193,152 I1CI | b 1974 :
Sulphate I %
! !
Phosphoric i 50,000 36,011 Nissan 1967
acid i Pa0gs | i
! ! 1
DAP i 108,000 78,285 CHEMICO | 1967 E
! ? :
N i

Harvana State Industrial Developmen:t Cerporaticn, Panipat (Harvana)

i

N . ] ] L i !
Product jCapacity jCurrent Planned i Tectnoicgy ; Raw i Year !
i . - . . e . - :
| ‘Productlon | Expansicn ! Used I Mztezrials | Proéuction
jtons/vear: ‘cons/yeari | | Starcec
! '
' . {
; } | | e I
SSP L 66,000 | i : : SRETY.
f i : ' !
, , ‘ .
I ] ' - - i ' - -
TSP ' ' 55,000 | | 1881-85
! i ,
| | .
} i i

[ -~ P [l O PR
gelily LeTrEng LEINTILlEy e
IR S T S, LT [ S
| ;P TOLLCTAT Jo-3 zhe Czterlals
} g i ;
! itone/vear ‘ f ‘
i
1
¢
~c & Anr C LW
58?2 ! 2.CCh i ) 230
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INDIA (cont'd)

Hindustan Copper, Khetri (Rajasthan)

Procduce

!Cu:rent

!

! ; H
| Capacity {?lar ed Technolegy | Raw ' Year E
: Procucticn ' Ixpansion | Used Materials | Freiuzoion '
! e fenaet (1078779) I : Starced
L ltn‘.s, N ?_-J tons/vear -
§ i : 3
Phosphoric 90,000 2,864 Prayon P 1976 §
i acid :
; | ~
| SSP | n.a. 37,240 1976 ;
]
] .
TSP 200,000 15,012 FEDO 1976 |
1 -
Hindustan Fertilizer Corporation - Unit: Barauni (Bibar)
i Product Capacity [Current 'Planned lTechnology Raw iYear
i %?gggigggn Expansion ! Used Materials ; Prcduction :
3 tons/year! tons/year | Started :
! —+ ;
! !
| Ammonia 152,000 | 53,224 Montedison | Naptha 1976
| | :
\ Urea 330,000 115,704 Montedison % 1976 ;
‘ - ;
i ! i :
Hindustan Fertilizer Corporation - Unit: Durgapur (West Bengal)
Product Capacity | Current i?lanned :Technology iRaw " Year !
Production ' Expansicn | Used Materials Produzzion !
COns/year!cgigzsézg) l | Started '
| ’ '» _ :
Ammonia i 152,000 37,812 E EMontedison Nanhtha é 1974 :
, 5 !
Crea E 330,000 82,200 Montedison ! 74 :
i 1 ' ? i




Hindustan Fertilizer Corperation - Unit: Baldia {(West Bengal)

Producst gC3paci:y ;Cu:ren: ; 2ilanned , Techzmology liaw ' Near
i t?roduction  Ixpansion  Used :ﬁa:erials_ ol
; ! :. S 2w
eens ‘vasr ' : ' PIsEs
: :
H f
! Armenia 232,000 Vonzedison Tuel oIl sesl

Crea i 167,400 %!ontedison ! i 1981

. Phesphoric 3,000 Nissan 1332
{ acid '

; ’ . - > . - TS~
E Nitric acid . 160,000 ‘indian/Ensa, 1382
: i France

i ’ - : .

i : ! : f

. phosphate - : : .Indian/ b

. 20-20-0 375,000 ' ‘Stamicarbon : 19852
: Soda Ash - 60,0006 : _ .CLE : © 1982
; Methanol 41,250 ¢ . .Topsoe ; ¢ 1982
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H 1 ;‘ - b .~ - - - - -e

| Procuzt Cezzzictyr - Currant Zlanned Techmaleozry Raw
: | T\ i~ el S ' ar = -T a

; :Procucticn Expensicn Us=l S Materisls
H - r - - M

' . ame en (19/8/ /9) s .

i = - = *

; (C{EeoFSt tons/vear tons,vear

, Ammonia © 167,000 . 114,163 .+

152,00C ‘CHEMICO, ' Natural . 138¢, 197¢
! i (198+) Montedison, - gas
Ezldor :
Togsce :

. rae A A1z =1+ - ~ s . .=
Urea 583,93C¢ 218,318 + 33C,00C .Selszs, 122, 1972
(133a4) Morzediser,
Halicr
Tzisoe

C e i e oA ~a 1 - -
ATmoniurm 108,00 70,953 gy
-
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INDIA (cont'd)

Hindustan Fertiliser Industries, Madrij (Rajasthan)

I { ! ;
Froduct Capacity {Current i Planned : Technology | Raw " Year i
Production ' Expansion :Used Matrerials | Preducticn
79 -ed :
tans/year Eig;?ieaz ? | Starzed
\ ' i !
d ! | : : 1677
, 332 i 3,230 ¢ 5,062 . ) 1677
! : | i | i
Hindustan Lever Haldia (West Bengal)
! Product zpacicy tCurrent ;Planned ! Technclogy ; Raw Year
i Production ' Expansion zUsed Materiais | Producticn
! torns/year Started !
| :
l Phosphoric 19,500 Prayon 1979 !
; acid P,05 %
| i
Hindust2n Zinc, Debarj, Udaipur (Rajasthan)
; o ; M
! Froduct Capacity jCurrent Planned : Technologyv ; Raw ; Year !
i Produ7:ion 1 Expansion ! Used Materials ;?r:iuc:i:n |
, (1978/79) rarc .
' jtons/year cong/year | Starcec :
| s
i ssp 75,000 | 31,806 | 1967 f
} i
! . :
' Phosphoric 26,000 ; Krebs 1979 g
| acld , Pa0s ; g :
% ! §
Hyvderabad Chemicals and Fertilisers, Maula Ali (Andhra Prad2sh)
' ' f . \ , '
I Procuct "Cacaciry ;lurrent IPlaﬂ'e: p Techaclogy | Raw ~Year '
! ! Prg?;c:&o: Zxpansion | Used | Materials Prciuccicn '
! ’ /7 ; t e
| tons/'vear éins{;;az i i  Starced
i | | :
SS? 41,900 15,405 1946, 1963
i ! | j
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INDIA (cont'd)

Indian Explosives, Panki (Uttar Pradesh)

' : Y
Prcduce tCapacity Current i Planned | Technology | Raw ; Year ;
: ﬁ Production 'Ixpeansion ! Used Materials ; Prodizticon :
; [ 1978/79 ! : ; | Croersos
: fe-ns "ear‘éonsfvéal : | i ! Starzsac
i : :
i
Ammonia i 307,000 185,347 | y ICI Naphtha 1969, 1381 i
< H . i i . v as
! Crea 575,000 | 402,928 | Mitsui | 1969, 1251
i X | Toatsu i
) : . ' It
; : ; ]
I ' : t
' t [ !
[
Indian Farmers Fertiliser Cooperative - Unit: Hazira (2 plants)
i l : —
Preduct 1 Capacity | Current ;?lanned  Technology ; Raw Yezar !
- - . .. : . . - :
g Producticn ‘- Ixgansion : Used Mzterizls ; Produczicn
ltons/vear ‘ ‘ Starcec
! - : i

Ammonia

i

|

]
iXatural
! gas
§

e = ey e e e ¢ { oo e cvme v

indian Farzers Fertiliser Cooperative,

Xané‘a an¢ Kalcl (Guiarat)

- ' - - - . - N v
I Procuct +Czpazizy (Current Planned L zeInncLioIy , Raw ; Year
: Produczion ITurpansion ¢ Used P ¥Mzterizls  Przilctizn
: e (1978/79) CCezrpras
TUTELEIT. L cipar tons, vear S-eter-
'
: ‘
Az—conia 215,000 231,78S Xellogs "Narural PRI
i Gas ‘
Trez KR [ 360,270 Itamicarzen R
NP Z.o0C,0C00 556Z,3¢60 Dorr-Qliiver C197., 1351
| ! !
i \
. . - . 10
Phesphoric | 127,006 . e i ~J8~

aca

e e

-
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INDIA (cont'd)

Indian Farmers Fertiliser Cooperative - Unit: Phulpur (Uttar Pradesh)

| ' : ;

Product Capacity | Current i Planned Technology | Raw . Year
| Prcduction : Expaasion ! Used Materials - Preducticn
t ‘e..~s/vear: ; ' Started
' ¢ s : ! :
ﬁ ! i ; i !
}
; Ammonia 228,000 ; lKellogg Naphtha 1980
i ; i i
, ! ! i !
| Urea P 495,000 i  Snam- : 1980
; | : progetti :
| x :
13 .

Industrial Supplies and Services, Udajpur (Rajastan)

Product Czpacity |Current Planned Technoleogy ; Raw % Year
Produczion | Expansion | Used Materials ! Prcduction
tnns/year . g Stal’CEd
|
i
Ssp 66,000 ! 1982
1 | L

Jayshree Chemicals and Fertilisers, Khardah (W. Bengal)

' I i ' -
Product Capacity : Current Planned : Technolczr ; Raw ' Year
Productice ! Expansion Etsed Materials Production
(1978/179) i i b's i
. : tarted
tons/vear| ¢ons/vear ‘ E
|
SSP 123,360 53,463 | 1961, 1973,
]
! § : P 1982
; :
1 3
l ! !
J.K. Chemical Works, Pandesara (Guiarat)
i } I3 [ ! -
Product fCapac1cy Current 1Planned Technology | Rew . Year
Production Zxpansicn i Used ”a:erla-s; Productisn
i
tons/vear, ! , Started

t

ssp 3,600

[
L'el
~
O
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INDIA (cont'd)

¥hicha Industries, Udalpur (Rajasthan)

X . - i .
‘ Product !Capacity §Curre::t s Planned i;ecrnc;ogy j Raw  Year
! ! i?rcd;::::: Expansicn | Used ! Mzterisls Prcoluciien
5 ' - ’ ‘ i i Szarzed
i TOTS, TRET. .

SSP

w
-
(<A
[=)
o
=t
0
ow
(=]

Ry

Rorthari (Madras) Zaneore (Tami

] . . ~ . -
Product ! Capacity ,Current i Plznned Tecanologyr | Raw Year
! Produczion " Expansion | Used Mzterials | Prcduczion

(1978/79);
. tons/vear |

|
]
icans/yeaz
!
|
!

Ammonium

_ Ammonia
Chloride |

and
common
szlt

;

i |

' l
t

| |

! :

r e

1962

Krishak Bharativa Coor., (2 plants) - Unit: Hazira (Gularar)

R
- - - -
i Procuce ‘Cevacizy : Current Plannzd i Yzar
I ‘ {Production Sucansizh Tesdunein
. | fogl P
| itens tons;/vear | ; Szzrted

; Amacnia : ’ 3.3,000x2 Kellogz 'associated  1GE:

vrea Ixa%5

CH
C
o
[#2)
W
[\
y
A
(N
“
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Krishna Industrial Corporation, Nidadavole (Anchra Pradesh)

" - P P .
Product Capacity |Cerrent i Plarned ; rechaclagy ;.aw Year
: Procuction Ixcansion iUsed :Mzterials; Frel
. i -8/ i D e e
ermg vaar (1975%/79) : ] i Scare
~=- . tons - vear H
: H - ‘ 96
; SSP : 50,800 + 19 7ié : i : 1564
+ ] H
! } ! * !
iberty 2escici i Ferciiisers - Unit: Madri (Raiastan)
Liberty 2esticides and Fertiliise C Madri (Rajas )
l T : . ; .
Product Capzcity ! Current ; Planned , Technolozy | Raw : Year
Pradiiﬁ;cn Expensicn | Used Materials | Producoion
. (1978/79) i  Qrayead
_ , T atarced
LeRS/ye2r cong/vear | ;
— .
| i l E
] t i
Ssp 16,500 3,481 f ! v 1977, 1978
L} ' I ‘
— )
Liberty Pesticides and Fertilisers - Unit: Visaxhapatnam (Andhra Pradesh)
, . i . - . ‘
Product 'Ca;ac1ty Current Planned ; Technology ; Raw _Year i
. - - [ . . 1
! Production ZIxpansion ' Used gxaterlals o Prcductieon ’
i i i D e apnaz
jtens/yvear : | i Szzrzel
| ( s i | :
SSP i 12,500 f | ; . 1979 :
i i { ! : ;
] ! : ] | ! |
— L N . 1 i '

ssp i 66,000 i i
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Ac—onia i

176,000 162,026 ICI | Nashcha | 1971

'
[R]

- CHEMICO

v
i ’
- i

'

T 362.8G3 335,120 . Doerr-Qliver: 1671, 1976
: - —_— ——— — — — N
Maharanz Xhani’i Udvee, Madri, (Rajasthan)
: - 'n g - e H - -
i Procuce .capacity lorrent Planned [ Technelogy y Raw Vezar
: ‘ ‘froduction Ixpansion i Used Iratarials  Froduziien
, ’ ' : 3 H ' Crzwvras
; poons/yeasT ; t CYREs-E.
s .

’—l
LV o]
~d
o

Maharashtra Agrc Incustries

- FIN PRI o L e R, o
rroZoll ZTEZXTN ATzl CAaBCT DI LD Ty nEY
: PP wmte coiam Derosd voe E N
. FTCILUSCICN CL5E2 S LaTETlzlE
- C(UETE T '
ser - - s i
= S=- 208 vVear

i
Yy . 43,000 23,533 | 17,
. 1
Mangalore Chemiczzlz ans Fereilisevs, Manzzlir: Farmetada
b : . . -
Procuzes r{npazis Planred - o Teoor
R - 1003 Vear -
. 3 . v 2s o AaaAs REET SR N4 PR - ! . .
Aernia 12¢.,500 221,356 + 23,300 C1 Nepnzhe :

re
o)
un .
s
~

Crea

NPK

340,000

e em e

263,339

64,000
P205

Stamicarben

[
[
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3

3
(cont'd)

Modi Spianing and Weaving Mills, Bareilly (U.P.)

)
!
E Procduect !Capaci:} ' lurrent ;Planned | Tachnolegy !Raw , Year
i . ??:aduct;c: 'Expzasizcn 'Used yMaterials c Preoduction
: .
i ! , . : ¢ | Qecvear
. :;"‘.5;:.'53:' ] 1 ' yTETI2C
) - ' ; .l
557 56,300 | ! ' t198:
l ’ ! ¥ t
i i : '
5 | ; : :
i

M.P, agre Merar:i Fertilisers, Jhabua (Machva Pradesh)
Proguct Capacity : Jurrent y Pianned , Techrnolegy | Raw ' Year
. . - [ B - ! . .
!Productlon "Expansion ibscd Marerials Preductios
r \ i -
tons/vear' ! tons/vear | ! Started

Phosphoric
acid '

)
{
!
i
!

o
) .
o

w

MAP !

O
Py
o
[}
o

b cm e eme e e

1985-86

1985-86

Acoonia : i | 228,000

Urea © 437,000

NPXK £ 450,000

' Stamicarbon

Tuel oil

1984-1985
1984~1983

1986-1987

-_ L] - - [ o™ W1 ¢ Dmom- G- "D, 2 ar
National Fertilisers - Unit: Zhatinda (Punjad)

Cme . D im m mmpm c A - .
P f T ewes WAL e TETC SL.EnTel P Saubbe ool P LW RN
t . (= JE e e e - e o -~ - 2 amdam
; i 'Preducticn Iucincsiorn sec i Materzz.c  Proiuciion

| ' i L R |
. ; . s
! steone/ wear } i I pStETel

{ ;
Ammonia ! 235,000 -

Urea

Topsoe

\
! Mitsui
Toatsu

fuel oil

1379

-

9
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National Fertilizers - Unit: Nangal (Punjab)

{ 1 ! . \ N . ! H
Procuct tCapacnv !Current i Planned iTecrnc-ogg p Raw Year ;
| Production : Expansion ; Used Macterizls ! Zroductieon :
. P (1978/79) [
i jtons’vaar: tons/vear ’ i ; Szzrte
T
; | » i
. Ammonia | 232,000 , 127,364 .Grande ¢ fuel oil | 1963, 1373
i | ] Paroisse, |(originally
f ' :Topsce,/UHDE | electro-
: ! E lysis cof |
: : ; ' ! water) :
: X : : ' ] :
f ' i . 1 : _
i Crea - 330,000 , 123,333 = iGrande i 1961, 1378
: ¥ i ; \Paroisse, ;
: i ; ; iMontedison i
: ! ‘{ i t |
. ¢ i ! . .
CAN i 320,000 : 282,505 i jSaint Gobain \ 1961
: H f H :
: ! 1 ! ! i
Vational Fertilisers - Unit: Panipat (Harvana)
Product ¥Capac1t, - Current jPlannal | Techacleszy i Raw . Year !
i . - : N : : ;
' ?P: duction Expansicn EUS:G Mzterizls | Producticn
4 + H -2
H !tm"s,':ea' % i [ Sterted
1 - : ;
r T : i
! ; i , ' '
; . } - i ! . -
; Ammonia i 235,000 k ; % Topsoe Fuel oil [ 195¢
H ' t !
f o : - e
i Crea - 511,500 | . i Mitsui J
! : f i i Toatsu ! 1979
! ‘ ; ; !
: ’ e !

Yew Central Jute Mills Co., Varanasi (Uttar Pradesh)

b Produce tClapzzizy Tecunzloszry favw
| ; CUsel PMazterials
J i : !
; [Tons vens !
+ . H
H }
: . .
[ YR S 4 R T Wi TR B - Lo !
. ATIIITAUN =iy L PR ) Mogified Lorle, '
, Chic® 'de . Sc;vary ; common i
: . . process L sast ‘
[ ' ' ‘ ! !
: L _ : I !
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Neyveli Lignite Carpn., Yevveli (Tamil Nadu)

r R ' . '
| Preduct Capacity | Curreat | Planned | Techrelegy j Raw . Year
! lPrci:::i:n EExpansi:n | Used ! Materials | Prcducticn
, , I (1878779) 4 | i i Startad
1ECnS. V83T, rons/vear ! i
: ' : . ! H i
! | § gy | ! o o .
;  Ammonia | 70,000 37,334 'Hontedlson | Fuel oil ! 1966,137¢
| : ! f é i L
Crea ; 154,000 82,363 i Montedison i } 1966, 1975
i : | % ]

|

Yoble Chemicals, Ghatkcpar (Maharashtra)

R ' : 1 )
. ; | ! !
Product Capacity i {urrant tPlanned | Technology , Raw i Year !
Production 'Expansicn t Used Materials lPrcducticn '
tons/year !Scartec

SSP 3,000 1980 2

S N R

———

!
] |
|

Orissa Fertilisers and Chemicals, Rourkela (Orissa}

i

. ! i :
Product Capecity i Current i?lanned lTechn logy | Raw i Year )
Prodcction | Expansion ;Used ¥zterials | Producticn
tons/vear! 2 : P Starced
!

Pelofos 45,000

DR NS

Paradip Phospnates Lid., Paradip (Crissa)

P,05

' .
; Procuct %Capaci:; »Current ;?laﬁnec ;
: ! !Productisn ' Zupansicn
: 'tans ey ' tons/vear
i |
' Phosphoric i § 200,000
; acid 1

!
|

DAP ! | . 117,000
i ;
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INDIA (cont'd)

Paushak Baroda, (Gujarat)

-

Preduct Capacity ' Cuzrent fPlanned

. | Technology ) Raw | Year
‘ } : > : v . - ' :
! ! | Procuction ' Expansion 'rsed Materials | Preoiucticn
! ' . i :53/7 | i | Cegpens
s consivear (SIRUD | | | Starzed
i . : ' ] .
] ; : . ;
Ssp | 33,530 | 28,963 | 1951 '
] . N
¢ ) 1 | '
i i ! ) [ i !
Phosphate Co., Rishra (West Bengal)
: o . i ;
Product Capacity ,Current Planned Technology | Raw i Year
1)
Procducticn . Expansion ! Used Mzterials ! Preduecticn
(1978/79) 7 !
tons/yeaerns/vear l 2Star.ed
! i
| i
i
Ssp 61,000 39.079 | 1950, 1967 !
- R S o _ o
Prem Chand Arva, Bulandshahr (U.P.)
I ! t . .
Procduct ;Capac1tv rCurrent j Planned . Tecanolegy | Raw ' Year
i iProcaccion  Expansicn : Usad Materials ' Preducction
! 3 -
jtons/vaar, I ! !Star:e:
. , . T
i t ! ‘ ‘
. ss? [ 66,000 { § | i 1982
; , :
i N '
! ! ' 1
Premier Fertilisers, Cuddalore (Tamil Nadu)
Tear
Prodocticn
Starszad
1963

' fclosed since
1976)




o
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Punjab State Industrial Developmer . Corpn., Hoshiarpur (Punjab)

} ) . ; . : 1 ! )
Product lCar C1iy i Curreat { Planned Techaclogy ; Raw ‘Year !
[ Producticn fExpansion 1 Used Materials ; Prodozzion :
itans/vear! § [Sta::ed
. — : . :
: B = . i i
; SS? . 66,000 | } | i iez2
. . ! H {
| : ! ' " ; l
Rajasthan Project, Udaipur/Chittorzarh (Rajasthan)
| i i : : H
Procuct tCapecity | Current lPlannad iIechﬁslogy Raw Yea ]
% Productien ' Expansicn itsed Materials t Produczion !
! , ‘ Starred :
jtons/year itons/vear ! :
| | | :
i '
TSP i I 435,000 i 1986-1987 }
' l | |
P - L - 1
Rallis India Magarwara (Uttar Pradesh)
} : | E
Product i Capacity | Current iPlanned Techneclogy | Raw . Year :
Produczion !Expansion :Lsec Materials | Production !
; oV a9e18/19) | | | starced
itons/vear! ¢ons/vear | ! !
. , .
| : | :
i : | s
126,960 50,630 ! ; ' 1962, 1981 -
t f
) '; i ! i

lazzziis feyrent »Plamned Tozhnolozy , Rew  Year
* s . . e, . . , | . X !
;Proc;:t:~" I £xpansicn | Used Macerials | Prodizzion i
. (1978/79) | ! i Srarved
L z, _»'?.crA tons,/ vear ! ! o __
' X
i !
-~ - !
33,530 |
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Rashtriva Chemicals and Fertilisers - Unit: Thal Vaishet (2 plants), (Maharashtra
| ! N . i
Product Capacity ;Current j Planned Technology | Raw | Year §
i Procucticn | Expansion | Used Materials | Production :
]
tons vear: |tons/year | Starced
i | ! |
Ammonia ! E345,000x2 Haldor Associated ' 1984, 1985 {
! ! 1 Topsoe !gas !
i H ¢ ‘
i ! i (from
! f : | Bombay
: i ? * High)
] ] :
] i
| vrea t 13%495,000 | Snam- 1984, 1985
! progetti
| | B
Rashtriya Chemicals and Fertilisers- Unit: Trombay (Maharashtra)
Product Capacity i Current i?lavned ETechnology Raw Year
ii§8§§§§;§n ' Exparnsion iUsed Materials | Production !
} _o A .
tons/vear; yong/vear ! ' Started ;
'| | i
Ammonia 317,000 110,724 ! CHEMICO, Natural 1965, 1983
| ! i Topsoe ref inery
i t 3 | gas, :
i ! : ! Naphtha :
: : ; i E or naturall
§ : 5 E gas f
: ! : [ , |
Urea | 429,0001 98,253 | | CHEMICO, | 1965, 1983
i ! : ' Snam~ i
i i E | progetti | l
) : : ¢ ; | |
i } } )
| Phosphoric | 120,000; 65,528 | | Nissan | | 1965, 1975
¢ acid ' : : ’ '
| i 0 : ,
- witric acid 36,300 1 . CHEMICO, , 1955
' 5 ' Davy Power : :
i , ! Gas | ;
; i f ;
Nitro- |
; achaoen AT L 555,000 %279  Pechiney ;
i 15-15-15 E ' 265,630 | 0dda . | 1965, 1978
. APSN . i l ‘! | I
i 20-20-0 ; | 124,139 | : Stamicarbon{ |
| ! ! ! |
' Methanol 30,000 | E i L 1966
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Rourkela Fertilizers Ltd. - Steel Authoritv of India, Rourkela (Orissa)
s ! é =
Preduct iCapacity Currens Plarned i Technology | Raw , Year !
; l Procduction : Expansion | Used Marerizls , Prodocticn !
i ltons/vezr: i | !'Szartel
- : 40.000 | o3 00  tE :
i Ammonia : 120,000 0%,072 EtHDL Coxe oven : 1962, 1969
; , : : l gas; ’ 1979
: i i | Naphtha
U s s L ! : :
| Nitric acid. 270,000 | : ' Stamicarbony 1962
f E : . FPDIL {
| ‘ i |
. : " . t }
i CAN ] aao,ooo§ 276,286 | Stamicarbonf . 1952
] ; ; i FPDIL !
| l | g
i ! , | | ;
Shaw Wallace and Co., Avadi (Tamil Nadu)
I3 . :
Preduct !Capacity | Current lPlanned Technology | Raw Year
l %ﬁ%%%?gégn Expansion : Usad Materials | Producticn '
7 i :
| tens/vear: tons/vear | Started
i :
! i
]
sSSP | 75,530 60,597 | 1967 !
! ] :
| : : . =
Shivalik Fertilisers, dcshiarpur (Punjab)
i ! - i . |
Product i Capacity |Current iPlanned Technology | Raw i Year |
Procducticn ! Expansion |Used Materizls | Production :
b -
{tons/year! | !Sta-ted
: " ' I
i i i ;
. ss? | 66,000 ' . 1980 ;
: ? i | i
Shriram Fertilisers ani Themicals, XKota (Rajasthan)
) t . ]
Preduct Capacity |lurrent Planned | Techinology 'Raw ' Year !
Production | Expansion | Used Materials | Production '
(1979.79) ' Started
rEOK‘.S/}'EB.I' tons/vear ! - .
|
Ammonia 152,000 115,333 Topsoe Naphtha 1969, 1974 ;
3
. !
Uzea ' 330,000 250,723 | Stamicarbon 1969, 1974
L -
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Southern Petrochemical Industries Corporation, Tuticorin (Tamil Nadu)

7 .
Product Capacity |Current j Planned Technology | Raw Year !
Production 't Expansion | Used Materials | Production '
tons/vear tg%g?gé;g) ! Started
| | i
Ammonia 258,000 134,194 i ICI Naphtha 1975 i
Urea 512,000f 286,216 | Mitsui 1975
i i Toatsu
4
' '
Phosphoric | 51,000 2,035 Nissan 1976
acid P,05 |
LAP 28,000 69,641 Mitsui 1977
Toatsu :
% NPK ! 160,000 ' TVA/Hitach4 1976 !
| i ?
L !
Steel Authority of India -~ Unit: Bhilai (Madhya Pradesh)
| |
Product Capacity |Current i Planned Technology | Raw Year
Production ' Expansion ! Used Materials | Production
tons/year [ Started :
i
Ammcnium 32,600 35,515 !+ 20,8N0 Coke oven | 1955, 1959 é
Sulphate | (1983-84) gas, :
? S-acid :

Steel Authcrity of India - (iIndian Iron and Steel Co.) - Unit: Burnpur-Kulci

(west Bengal)

H

[}
o

Product ICapaci:y j Current i Planned Technology | Raw ! Year
i r iProducticr ' Expansion | Used Materials ! Prciuctiscn
’ ' (1878779) | | | Started

: ne gz st : i arted

| |£OnS/ V82T f5ng vear | g v ote
f . .
| ’ ' ] | {

Ammonium ' 23,000 | 7,301 Coke oven | 1947
| Sulphate ! l ! : gas, !
! ' ; ’ y S=acid i

S
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Durcapur (West Bengal)

T ' . )
Product Capacity } Current Planned Technclogy | Raw i Year
Pgoég;%}cn Expansion ! Used Materials | Prciuctien
H . (19:5,'.'.) t i {Srev*-f‘
| FLONS/ V2T, rons/vear . , L OEEEEES
| Ammonium 21,200 10,736 | ; | Coke cven | |
! Suiphate : ; cas, ; :
; ; ; i S-acicé ! .
i f t ; i -
Steel Autheoritv of India - Unit: Rourkela (Orissz)
Product Capacity |Current ;Planned Technology | Raw Year
Procduction ! Expansion | Used Materisls ! Producticn
tons/vear (1978/79) | Started
-=3*t| tons/vear ! :
e | !
Ammonium 28,200 15,541 : Coke cven 1947 .
Sulphate | i gas, |
: ? S-acid ;
' i ' :
Tata Iron ané Steel Co., Jamshedpur (3ihar)
i
Product Capacity {Current : Planned | Technology | Raw | Year
Producticn | Expansion @ Usad Materials | Producticn ‘
tons/y (1978/79) | Starced
s/yeari;onsivear ? -
! : :
' - ’ . ! :
Armonium 23,100 | 12,541 Coke oven | 1933 i
H '
Sulphate i gas, ; :
i S-acid } ;
Varinder Azrc Chemicals, Lucdhiara (Punjiabp)
: ) :
Deemliine ol T - : - - - !
Prodccse plapziiiyoplurreant rlannel Lelnnoliey  Aow Year
; ! E?roc;::icr Zxpansicn ¢t Used I'Materizls Troiuzzion l
! !tnns/yearg | | } Started
i ' | ; | :
' ! i ;
! ; t ‘ | |
] i
sSSP | 66,000 | i l | 1982 |
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Viraj Chemicals, Randesari (Gujarat)

Product Capacity | Current Planned Technology | Raw Year i
Production ! Expansion | Used Materials | Production i
tons/vear (1978/79) Started
. tons/year
}
SSP 2,150 332 i 1974 :
I i
Western Chemical Industries, Bombay (Maharashtra’
Product Capacity |Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production !
1978/79)
tons/year gonslvear Started _
SSP 3,350 1,689 1948 i
Zuari Agro Chemicals, San Coale (Goa)
Product Capacity |Current Planned Technology | Raw Year g
Prodgucst/i;m Expansion { Used Materials | Production !
(1978/79) <
tons/year| .o-c/vear tons/year Started
Ammonia 171,000 148,678 TEC Naphtha 1973
Urea 340,900 259,820 ! Mitsui 1973
! Toatsu
]
NPK/DAB/ UAP| 150,000| 129,551 |+ 150,000 | TEC 1975
i (1924)
i




- 93 -

INDIA (cont'd)

4. Domestic engineering ccatractors

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

Development Consuitants Private Ltd.

- captive stearm ané pcwer generatiem, an
for fertilizer complexes;

N.
#]
re
rh
7]
s
"
n
r
14
O
Pie
’-4
P
r
'J
n
n

- chemical cleaning.

Dharamsi Morarji Chemical Co., Ltd.
- technology for sulphuric acid plants;

- environmental engineering,

Engineers India Ltd. (EIL)

- designs and constructs plants for ammonia synthesis and
urea production;

-~ full range of engineering and consultancy services: feasibility
studies, market survevs, process and site selection, basic and
detailed engineering, procurement, construction supervisiorn,
commissioning, overall project management, etc.

FACT Engineering and Design Organisation (FEDQ) - a division of
Fertilisers and Chemicals Travancore Ltd.

- designs and constructs plants for ammonia synthesis and procduction
of various nitrogenous fertilizers, nitric acid, phosphoric acid,
SSP, TSP, etc., as well as granulated NP and NPK fertilizers;

p ey

- services include engineering {design 2né development), project
management, start-up and commissioning assistance.

Fertiiizer (Planning and Development) India Lté. (FPDIL)

- designs and constructs plants for ammonia synthesis and production
of urea, AS, CAN, S3P, TSP, DAP, complex fertilizers;

- services include project planning ané management, basic design,
complete engineering, trouble-shooting and de-bottlenecking as well
as technical services for optimising catalyst performance.

Hindustan Derr~0liver Ltd. - a2 member of the Derr=Cliver woridwice
organization

- designs and constructs tlants for procducs
phesphatic fertilizers;
- services include _

erection, ommizs:

- aiso supplies a wile ranze of equipment:.

Eumphreys and Glasgow Consultants Private Ltd. - affiliated with Humphrevs
and Glasgow Lid., Londen

- designs and constructs piants for ammenia syuthesis and production of
area, nitric acid, phosphrric acid, sulphuric acid, ammonium chloride.
azmonium nitrate, ammonium sulphate, nizrophosphaze, etc.
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- services include process engineering, detailed engineering,
procurement, construction supervision, project management and

commissioning services.

Simon-Carves India Ltd.

- designs and constructs plants for production of MAP, 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.;
- worked for Gujarat State Fertilizer Co., Ltd.

Domestic manufacturers of equipment, spare parts and catalysts

(1) Standard equipment: water 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,

Ton Exchange (India) Ltd.
Ingersoll-Rand (India) Ltd.
Kirlosker Pneumatic Co., Ltd.
Larsen and Toubre 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

tanks, etc,

ACC-Vikers-Babcock Ltd.

The Anup Engineering Ltd.

Bharat Heavy Plant and Vessels Ltd.
Bharat Heavy Electricals

Binny Ltd. Engineering Division

exchangers,
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Central Indiaz Machinery Co.
Cooper Engg. Lts3.

David 3rown Gears.

Davy Asmore incia L:td.

Guiarat Machizery and Mfg. Co.
KCP Ltd.

Larsen andé Toubro

Richardson and Cruddas (1972) Ltd.
Sarabhai Machirery

Triveni Structures Ltd.

Vijay Tanks and Vessels Pvt. Ltd.

Waichand Nagar Industries Ltd.

(3) Rotating equipment:
ACC-Vickers-Babcock Lté.
Akay Industries

Best and Crompton Engineering L:d.
Bharat Heavy tlectrical Ltd.
Bharat Pumps and Compressors Ttd.
Dorr-0Oliver (India) Ltd.

Jyoti Ltd.

Kirloskar Brothers 1:zd,

Kirloskar Pnecmatic Co. Ltd.

KSB Pumps Ltd.

K.G. Khosla ané Co. /P) Ltd.
Kishore Pumps L:z4.
(<) Power cererazizrn: 3oilers, turbines,

zotors, etc.

ACC-Vickers-3a~co.x Ltd.

Best and Crompton Enzineering Ltd.
Bharat Heavy Electricals

Jyoti Ltd.

NGEF Ltd.

compressors, fans, pumps, etc.

U

e,
)
14

w
"
wn
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(5) Icstrumentation: electronic and pneumatic
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 fictings,
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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1. Training facilitiles

P.T. Pupuk Kujang

(b) In-house training programme for staff at all levels;

(d) Outside trainees accepted; languages of instructicn: Indonesian
and tnglish; <ctraining fees depending upen prczra—me reguested.

P.T. Pupur Sriwidiaja (2.T.PUSRI)

(a) Fullv equipped training centre including plant medels (ammonia and
urea), universal process trainer, Carmodv Sizulators, Foxboro
Simulators;

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

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

(d) Outside trainees accepted; languages of instruction: Indonesian
and English; training fee approximately US$ 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
‘ i ! ! . ] -
Product iCapacity [Current 'Planned i Technology | Raw ' Year
i ]Product’on | Expansion ' Usaed Marerials ; Producticn
, i
!tons’l\year; itonslyear i } : StartEd
| | | |
Ammonia | i E330,000 i Kellogg Natural : 1984
: | | | s |
Urea ' i i 500,000 iMi:sui ! 1984
: ! § . Toatsu !
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INDONESIA (cont'd)

P.T. Petrokima CGresik

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials j Production
tons/year tons/year Started :
Ammonia 70,000 Haldor Fuel oil 1972 5
Topsoe !
Urea 45,000 1972 !
i
Ammonium 150,000 + 250,000 1972
Sulphate (1984-85)
TSP 390,000 + 550,000 1979
(1984-85) ‘
DAP 80,000 1979
1
NPK ! 50,000 1979 f
} :
Phosphoric ! 160,000 1984-85 ?
acid ‘ ;
P.T. Pupuk Iskandar Muda
Product Capacity | Current Planned Techrology | Raw Year
’ Production !Expansion | Used Materials | Production
tons/year tons/year Started ;
Ammonia 330,000 | Kellogg 1984
Urea 570,000 | Mitsui 1984 i
Toatsu f
t
l | 1 i
P.T. Pupuk Kalimantan Timur (KALTIM)
H |
Prcduct Capacity [ Current Planned Technology | Raw Year |
Production 'Expansion | Used Materials | Production '
tons/year tons/year Started
Ammonia 495,000 |Lurgi .
Urea 560,000 |Stamicarbon 1983

L
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P.T. Pupuk Kujang

e ——d

- ! ]
t H i
Product Capacity |Current Planned Technology | Raw j Year
; Production i Expansion | Used Materials | Preductien
} (1982) Stzrted
Fon H - - 2T ce
tons/ K earltons": vear H I
. { t
i ! :
| : H . ) R ; e
Ammonia 1 330,000 . . Neilcgg Natural " 173
' ' i - :
: : i ges i
H i
.- {ocen an Svs 1Ae U : ca-g
‘rea i 570,900 514,103 y Mitsui : 97¢
! | Toatsu | ‘
: ! ?
; ] I :
P.T. Pupuk Sriwidjaja (PUSRI)
P . ‘ b raen Ly |
| Product Capacity | Current ; Planred Techneclogy | Raw Yezar |
) 3 - -
' Production ' Expansion : Used Materials i Froducticn
i | -
' tons/vear | tons/vear | Sterced
l ‘ ;
! !
. Ammonia 950,000 : lGirdler, Natural 1963, 1874, ¢
| . Kellogg gas 1977, 1978 '
3 T 1]
H 1 H
.. . [ - v z - !
Urea 1,600,000 + 570,000 | Toyo Koatsu) . 1963, 1974,
: i (-...) 1 Mitsui , 1977, 1978 '
| : Toatsu : 3
. : !
; i ; .
; : 1 ’ !
(d) Use of domestic engineering services
Plant erection: P.T. Barata, ?.T. Boma Bisma Indra, P.T. Kelsri
ané PUSRI Construction Division
S, Domestic encineering contrac:sors
P.T. Rexavasa Incdustri (PZRSEIRO;
Incorporated in 1981, the company has the task of exdanding and
developing national cacabilities in the fields of enginesring zné =lanc
comstrunction In order o Reéls oromefe the country's induzirial
deveiopmen:z, FTroiects in which c..e company has participaied include: the
Iskandar pyuga Fertilizer Plant at aceh, the ar@onium aitrate piant at
Cilacap anc fertilizer bagzing plants ar several locaticns in Indonesia.

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)

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion } Used Materials | Production
Ammonia 1,200,000 1961, 1966
1976, 1980
Urea 1,400,000 1961, 1966
1976, 1980

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 personmnel.
3. Fertilizer production
Chin Hae Chemical Co., Ltd.
Product Capacity | Current Planred 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 i
3
Phosphoric 58,060 Prayon 1967 !
acid '
NPK 165,000 TVA 1967 :
Chosun Fertilizer Industrial Co. Ltd.
Product Capacity | Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Starced
NPK 99,000 blending 1968
Hankook Caprolactam Corporation
r -
Product Capacity [Current 'Planned Technology | Raw Year
Production ' Expansion ! Used Materials | Production
tons/yeat Starced
Ammonium 142,000 Recovered 1974
Sulphate during
caprolactanm

production
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KOREA, Rep. of (cont'd)

Korea Fertilizer Co., Ltd.

Product Capacity | Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Started
Ammonia 195,000 ICI Naphtha 1967
Naphtha
Steam
Reforming
Urea 330,000 Mitsui 1967
Toacsu
Kyunggi Chemical Industrial Co., Ltd.
Product Capacity | Current Planned Technology | Raw Year
Production {Expansion | Used Materials | Production
tons/year Started
SSP 83,000 saktting 1975
process
Fused
Magnesium ;| 51,000 Oren hearth 1966
Phosphate process
NPK 115,000 High 1977
pressure
briqueting
process
Potassium 24.000 Chisso 1982

Sulplate




Namhae Chemical Corporation
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KOREA, Rep. of (cont'd)

¥
Product Capacity | Current Planned Technology | Raw Year
Producticn | Expansion | Used Materials | Producticn
tons/year Started
Ammonia 600,000 Kellogg Naphtha 1977
Urea 660,000 Mitsui 1977, 1980
! Toatsu ‘
| '
Phosphoric 218,000 Prayon 1977 H
acid
NPK 713,000 CHEMICO 1977
! Nitric acid | 180,000 CHEMICO 1977 :
i i
EAmmonium i 30,000 CHEMICO, 1977, 1979 i
! nitrate i Sumito®o ;
i !
1 H
(d) Use of domestic engineering services
Delim Engineering, Korea Engineering
Pung Nong Fertilizer Co. Ltd.
Product Capacity | Current Planned Technology | Raw Year
Production { Expansion | Used Materials | Production
tons/year Started E
Fused 119,000 Open hearth 1967
Magnesium process
Prasphate ;
! !
i NPK 90,000 High 1977 ;
] pressure i
briqueting §
]

process




Yong-Nam Chemical C., Ltd.
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KOREA, Rep. of (cont'd)

Product Capacity {Current Planned Technology | Raw Year
Production [ Expansion | Used Materials | Production
Ammonia 100,000 IC1 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 IC1 Naphtha 1973
Naphtha
Steam
Reforming
Urea 231,900 Stamicarbon 1973

5. Domestic manufacturers of equipment, spare parts and catalysts

Korea Fertilizer Co. Ltd. (K.F.C.)

Products:

pressure vessels, colums, towers, strippere, separators,

heat exchangers, storage tanks, gas holders and bunkers.
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MALAYSIA
3. Fertilizer production
Chemical Cowmpany Malaysia Berhad
Product Capacity |Current Planned Technology ; Raw Year
Production |Expansion ! Used Materials | Production
tons/year Started :
|
CAN 200,000 1967 §
NPK 260,000 ICI 1967 !
i
Esso Malaysia Berhad
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials ;{ Production
tons/year Started
Ammonia 50,000 ICI Refinery 1966
gas
Malaysia Acid Works, Led.
Product Capacity |Current Planned Technologyv | Raw Year
Production |} Expansion | Used Materials | Production
C()ns/year Started :
Ammonium 67,000 1970, 1976
Sulphate
ASEAN Bintulu Fertilizer Plant
Product Capazity |Current Planned Technology | Raw Year ]
Production }Expansion | Used Materials ! Production
tons/year tons/year Started 5
|
Ammonia 347,000 |UADE 1985 i
1]
|
500,000 |{Stamicarbon/ 1985 !
s l
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MALAYSIA (cont’d)

4. Domestic engineering contractors

Inter Chem Alpha:

Management consultancy, pre-project, project engineering and
project management.
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PAKISTAN
1. Trainiog facilities

Pakarab Fertilizers Ltd. (PFL) Multan

(b) Trairing progrommes for engineers, plant operators and
technicians.

National Fertilizer cCorporation (NFC)

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

(b) Training 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 and Rs. 7,000 per person per month
for operators.

3. Fertilizer production
Pawood Hercules Chemicals Ltd.
Product Capacity ! Current Planned Technology | Raw Year ]
Production | Expansion | Used Materials | Production
tons/year Started '
Anmonia 205,000 Kellogg Natural 1971 I
gas ’
, Urea 345,000 Mitsui 1971 ,
| Toatsu i
! !
— |
EXXON Chemicals Ltd.
Product Capacity |Current Planned Technology | Raw Year 1
Production jExpansion | Used Materials | Production
tons/year Started é
107,000 Natural 1970
gas
173,000 Mitsui 1970
Toatsu
1




Fauji Fertilizer Company
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PAKISTAN (cont'd)

Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year Stal’ted
Ammonia 330,000 Raldor Natural 1980
Topsoe gas
Urea 557,000 Snam- 1982
progetti
L

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 Capacity | Current Planned Technology { Raw Year
Production | Expansion | Used Materials | Production
SSP 20,000 imported 1957
Lyallpur Chemical and Fertilizer Ltd. (LC £FL) Jaranwala
Product Capacity |Current Flanned Technology | Raw 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, ar Started
Ammonia 25,000 Steam Natural 1958, 1968
reforming gas
(previously
coal)
Ammon ium 90,000 I1cI 1958, 1968
sulphate
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Pakarab Fertilizers Ltd. (PFL) Multan

Product Capacity |Current Planned Technology { Raw Year i
Production ) Expansion | Used Materials | Production f

tons/vear tons/vear Started
Ammonia 300,000 Kellogg Natural 1979 i
gas (old plant i
shut down) ;
1
Urea 59,000 + 33,000 | French 1962 :
(....) | process .
CAN 495,000 UHDE 1979 :
NP 330,000 UHDE 1979 :
!

(b)

(d)

Major problems encountered

- Heat exchanger in ammonia plant damaged soon after commissioning
because covling 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.

Use of domestic engineering services

Civil Contractors:

M/s. Conforce Ltd.

M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.

Boremaster Ltd.

Deep Well Corporation Ltd.

Highway Contractors
Builders Associates Ltd.
Wahid Engineers

New Construction Co. Ltd.

Macdonald Layton and Co. Ltd.
Interham Ltd.
Hameed Masood Ltd.

Foundation Engineers Ltd.
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Mechanical, Electrical Instrument and Inspection Cor~ractors:
M/s. Industrial Inspection Consultants

M/s. Industrial Power % Development Organization
M/s. Industrial Power and Development Organization

M/s. Associated Engineering Concern ltd.
M/s. Industrial Automation Ltd.

M/s. Industrial Goods and Services Ltd.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.

King Corporation

Zelin Ltd.

Descon Ltd.

Mechanical Erection and Comstruction Co.
Premier Engineer (Pzkistan) Ltd.
Technical Associates

Potential Engineers Ltd.

Central Air Conditioning

Pak-China Fertilizers Ltd. (PCFL)

Product Capacity |Current Planned Technology | Raw Year
Production |Expansion { Used Materials | Production
tons/year Started
Ammonia 53,000 Steam Natural 1982
reforming Gas
Urea 96,000 Chinese 1982
process

(d) Use of domestic engineering services .

Civil Contractors:

M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s.
M/s,

Aurangzeb Khan Khattak
A. Ghaffor Abdullah Khan and Co.
Builders Associate Sarhad Ltd.
Builder Associate Ltd.
Badi-Uz-Zaman and Co.

Fida Mohammad Khan andCo.
Khalid Waheed Associates
Ghulam Hussain and Co.

Ghulam Farid Janjua and Co.
Khurshid and Co. Ltd.

Jiacco Pak Ltd.
K.E.D.C. Ltd.




- 111 -
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. Industrial Goods Service Ltd.

Mechanical Cons®ruction and Erection Contractors:

Descon

I.F.C:

Ravi Engineering Ltd.
M/s. Joint Venture
Jiacco Pak Ltd.

Paksaudi Fertilizers Ltd. (PSFL)

(Industrial Fabrication Corvoration)

(Design) Engineering Services and Contstruction Ltd.

Product Capacity jCurrent Planned Technology | Raw Year l
Production |Expansion | Used Materials | Production
tons/year Started f
Ammonia 330,000 Haldor Natural 1980 I
Topsoe gas l
!
Urea 574,000 Snam- 1980 |
progecti !
(b) Major problems encountered

- Emergency feed waterpump inadequate, resulted in damage to
one waste heat boiler;

- Refractory failed after two months operation, was replaced;
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- Over-designed vent valve at discharge: of CO, compressor led
to complete damage of compressor's high presBure casing;

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

- Electronic instruments evidently nct 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 322 too high during hot
seasors; cooling towers inadequately designed; treatment
with zinc phosphonate and dispersant mixture not effective
causing scaling problems in heat exchangers;

- 1Inert 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
Agsociated Engineering Concern Ltd.
Construction Electric Ltd.
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Instrument Contractors:

M/s. Industrial Goods and Services Ltd.
M/s. Zelin Limited

M/s. Industrial Automation Ltd.

Mechanical Contractors:

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

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,

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

Climax Engineering Company

Haamid Engineering Company

Heavy Mechr~ical Complex

Karachi Shipyard and Engineering Works, Ltd.,
Nowshera Engineering 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 Company of Pakistan Ltd.

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

Adamjee Deutz Limited

AEG Telefunken (Pak) Engineering Ltd.
Allwin Engineering Industries

Bela Engineers Limited

Imperial Electric Company Limited
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Karachi Shipyard and Engineering Works Ltd.
Metropolitan Steel Corporationm Ltd.
Nayadsur Motors Limited

Pak Elektron Limited

Pakistan Cable Limited

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 materials: pipes and tubes, forgings,
valves, castings, etc.

K.S.B. Pumps Company Ltd.

Nowshera Engineering Company Limited

Special Steel of Pakistan Limited

Wah Industries Limited

pipe fittings,
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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;

3. Fertilizer Production

Atlas Fertilizer Corp.

outside training;

training abroad

Product Capacity i Current Pianned Technology | Raw Yesr i
Production |Expansion | Used Materials | Production
tons/year Started '
Phosphoric 12,000 1958, 1964, i
Acid PZOS 1969 ;
|
Ammonium 86,000 1958 i
Sulphate f
!
SSP/TSP 10,000 1961 E
!
#2% ;
NPK 100,000 1961 ;
Maria Cristina Fertilizer Corp.
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion |Used Materials | Production
tons/vear Started
Ammonia 33,000 CHEMICO 1954, 1966
Anmonium 50,000 1954
Sulphate
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PRILIPPINES (cont'd)

Philippines Phosphate Fertilizer Corp. (PHILPHOS)
Year
Capacity |Current lanned Technclogy | Raw
Froduct ? 7 Production ansion Psed Materials | Production
tons/year tons/year Started i
Phosphoric 394,000 Prayon phosphate | 1984
Acid PZOS rock
(domestic I
and im-
ported)
Ammonium 169,000 |Struthers- 1984
Sulphate Wells
NPK/MAP /DAP 935,000 |Cros/Bear- 1984
den Potter
Planters Products Inc.
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion |[Used Materials | Production
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
Acid 100Z p,0
25
NPK 330,000 TVA 1965, 1980
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SRI LANKA
1. Training facilities
State Fertilizer Manufacturing Corp.
(b) In-house training; training abroad for plant engineers and plant
operators
3. Fertilizer Production
State Fertilizer Manufacturing Corp.
Product Capacity |Currert Planned Technology | Raw Year
Producticn | Expansion | Used Materials | Production '
Ammonia 180,000 Kellogg Naphtha 1981
(Naphtha
reforming)
Urea 310,000 Stamicarbon 1981
(b) Major difficulties encountered
Delays in commissioning and start-up owing to equipment failures;
"Brain drain” - departure of skilled technical personnel.
Eppawala Phosphate Ltd.
Product Capapcity | Current Planned Technology | Raw Year
Production |Expansion |Used Materials| Production :
tons/year Started |
Phosphoric cees phosphate| .... E
Acid rock
(domestic)

DAP /TSP

b e —

LN
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THAILAND
1. Training facilities
Thai Central Chemical Co., Ltd. (TCCC)
(b) In-house training.
3. Fertilizer Production
Asia Chemical Fertilizer Ind.Co., Ltd.
Product Capacity |Current Vgl?lanned Technology | Raw Year
Production :Ixpansion | Used Materials | Production
tons/year Started
Mixed 24,000
fertilizers
Burapha Fertilizer Co., Ltd.
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion [Used ' Materials | Production
tons/year Started
Mixed
fertilizers 9,000
Siam Chemical Co., Ltd.
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion [Used Materials | Production
tons/year Started
Mixed
fertilizers 6,000
Siam Chemical Fertilizer Industries, Ltd.
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Mixed 6,000

fertilizers
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Thai Central Chemical Co., Ltd.

(cont*d)

Product Capapcity|Current lanned Technology | Raw Year :
Production |Expansion [Used Materials | Production :
' tons/year tons/year Started :
13 :
|NP/SPK mixed | 350,000 600,000 |steam granu- imported | 1975
fertilizers (1984) |jlation :
Thai Farmer Chemical Fertilizer Co., Ltd.
!
Product Capacity |[Current lanned Technology | Raw Year
Froduction pansion [Used Materials | Production
tons/year Started
Mixed 12,000
fertilizers
Ministry of Industry
Product Capapcity|Current lanned Technology | Raw Year
Production pansion [Ised Materials | Production
tons/vear Started
Ammonia 400,000 natural detailed
; gas feasibilicy
' study being
: conducted
Urea 578,000
Phosphoric 210,000
Acid
mr LA N ]
NPK 650,000
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VIET NAM

3. Fertilizer Production
Government (fertilizer plants at several locations)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion ! Used Materials [ Production
tons/year tons/year Started
Amnonia 66,000 Coal 1979
Urea 120,000 1979
SSP 400,000 Phosphate
rock
(domestic)
Ammonia 200,000 Coal coss
Urea 270,000 ceos
Ammonium 100,000 cosns
Nicrate
sSSP coe USSR cens




ARGENTINA

3. Fertilizer production

Direccidn General de Fabricaciones Militares

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materiais | Production
tons/year Started
Ammonia 3500 Casale Coke oven 1960
gas
Amponium ceee 1960
Nitrate
Petrosur S.A.
Product Capacity |Current Planned Technology | Raw Year
Producticrn | Expansion | Used Materials | Production :
tons/year tons/year Started E
E
Ammonia 83,000 CHEMICO Natural 1668
Gas
Ammonium 76,000 1968
Sulphate
Urea 89,000 1968
NPK
Mixed 40,000
Fertilizer%
Ammonia 2x700,000 | Baldor 1982
Topsoe
(d) Use of domestic engineering services

Civil Engineering:

Techint S.A.




3. Fertilizer production
Yacimientos Petroliferos Fiscales Bolivianos
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production

Started

Ammonia 165 t/d Haldor Natural 1986

Topsoe gas
Urea 250 t/d ceesas 1986
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1. Training facilities

Centro de Studos de Fertilizantes do Instituto de Pesquisas Tecnologicas
do Estado de Sao Paulo

(a)

(b)

(c)

(d)

Facilities include granulating pilot plant as well as chemical
analysis, control and bench scan laboratories;

Training programmes for: operators/foremen, and plant maintenance
engineers (mechanical, electrical, instrumentation). Specialized
training for NPK granulation plants;

In-plant training and plant visits;
practical training time 70:30Z;

ratio of theoretical to

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)
Product Capacity | Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year tons/year Started
SSP 200,000 1981
TSP 174,000
(1983)
+174,000
(1985)
Phosphoric 110,000 1985
MAP cevenns 1985
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BRAZIL (cont'd)

Caraiba Metais, S.A. Indistria e Comércio

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year| tons/year | tons/year Started
Phosphoric 167,942 19C1
Acid PzOS
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 E?gggg§on Used Materials | Production
1979 -
tons/year toés/ze;r tons/year Started
Phosphoric 100,000 NISSAN 1975
Acid P205
DAP 198,000 MINIFOS 1975
(F1ISONS)
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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Companhia Riograndense de Adubos (CRA)

Product Capacity |[Current Planned Technology | Raw Year
Production | Expansion |} Used Materials | Production
tons/year tg%gzzzar Started

TSP 120,000 95,000 + 240,000 1962
(1982)

SSP 240,000 18,000 1962

MAP 160,000 46,700 + 100,000 1978
(1983)

NPK 1948, 1973,

Mixed 1974, 1978

fertilizers

Companhia Rio—-Grandense de Nitrogenados (CRN)
(associated with PETROFERTIL)

T
Product Capacity |Current Planned Technology { Raw Year
Production |Expansion ! Used Materials | Production
tons/year tons/year Started
Ammonia | I | ..... Coal Gas |Pilot phase

Empresa de Produtos Quimicos e Fertilizantes S.A. (PROFERTIL)

Prcduct Capacity |Current Planned Technology | Raw Year
Production ! Expansion ! Used Materials : Preduction

tons/year| tons/year |tons/vear Started

SSP AN. 0G0 12,000

l




- 126 -

BRAZIL (cont'd)

Fertilizantes Basicos S.A. (FERTIBASE)

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
(1979 tarted
tons/year tons/ye;r tons/year Starte
TSP 50,000 4,000
SSP 94,000 35,000

Fertilizantes Beker Ltda. (subsidiary of Beker Comercio e Industria

Fertilizantes Ltda.)

Product Capacity |Current Planned Technology | Raw Year
Pr?ggggion Expansion | Used Materials | Production
tons/year tons/year Started
TSP 300,000 98,000
Fertilizantes Capuava S.A. (FERTICAP)
T
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year| tons/year |tons/year Started
MAP 48,000 1980
DAP 25,000 1980
TSP 40,000 10,000

160,000

110,000
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BRAZIL (cont'd)

Fertilizantes do Sul S.A. (FERTISUL)

Product Capacity |Currert Planned Technology | Raw Year
Produst'on Expansion { Used Materials | Production
(19 93 Started
tons/year| tons/year arte
sSSP 70,000 43,000
TSP 300,000 108,000 Heurtey imported 1973
DAP 85,000 21,600 1974
MAP 216,000 53,000
Mixed 640,000 540,000 Heurtey imported 1973, 1977
fertilizers
Fertilizantes Fosfatados S.A. (FOSFERTIL)
(associated with PETROFERTIL)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion { Used Materials | Production
tons/year ' tons/year Started
Phosphoric 310,000 + 155,000 1980
Acid P,05 (1985)
TSP 365,000 1980
MAP 330,000 1980
Fertilizantes Mitsui S.A. Indistria e Comércio
Product Capacity { Current Planned Technology | Raw Year
Pr%%%%ggon Expansion | Used Materials | Production
tons/year| tons/year | tons/year Started
Thermophos- | 150,000 | 143,000 |+ 180,000
phate (1981-1985)
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BRAZIL (cont'd)

Fertilizantes Nitrogenados do Nordeste S.A. (NITROFERTIL)

(controlled by PLTROFERTIL)

Product Capacity | Current Planned Technology | Raw Year
Production |[Expansion | Used Materials ; Production
tons/year tonéi;g:; Started
Ammonia 665,000 | 381,742 Steam- Natural 1971, 1978,
reforming Gas 1982
process
Urea 710,000 | 326,592 1971, 1978,
1982
Nitric acid 29.700 Grande’ 1980
Paroisse
Fertilizantes Unido
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/ (1379) Started
year| tons/year |tons/year
MAP 50,000 1981
Mixed 250,000 80,000
fertilizers
TSP 110,000 52,000
SSP 220,000 | 131,000

IAP §.A. Indistria de Fertilizantes (IndlGstria Agro Pecuaria Ltda.)

Product Capacity |Current Planned Technology | Raw Year
Pro?¥8§&?n Expansion | Used Materials : Production
tons/year| tons/year tons/year Started
Ammonium 146,400 107,400
Sulfate
TSP 150,000 72,000
sSSP 320,000 244,000
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Indistria Carboquimica Catarinemse (ICC)

(controlled by PETROFERTIL)

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Productica ;
tons/year ' Started E
Phosphoric 119,000 Rhone 1980
Acid P50 Progil
Industrias Luchsinger Madorin S.A. (ILM)
Preduct Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year toné}glgz Started
SSP 170,000 40,000
TSP 170,000 96,000 Fisons imported 1975
Mixed 600,000 300,000 Fisons imported 1975
fertilizers
MAP 330,000 51,200
Minah S.A.
T
Product Capacity |[Current | Planned Technology | Raw Year
Production |Expansion | Used Materials { Production
tons/year toég ;2%: Started
TSP 120,000 | 118,000 + 40,000
(1980)
sSSP 77,500 70,000
Mixed 155,500 68,000 + 122,000
fertilizers (1980)
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BRAZIL (cont'd)

Nitrocarbono S.A.

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
7
tons/year tong 3e2% tons/year Started
Amaonium 61, 500 35,340 + 61,500 1978
Sulphate (1984)
Paskin S.A. - Industrias Petroquimicas
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year|cons/year Started
Amaonium 25,000 23,800 1972
Sulphate
PETROBRAS Mineracao S.A. (PETROMISA)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year tons/year Started
Potassium 80,000 1983/84
Chloride (48,000 (initial
K,0) production)
500,000 1988/89
(final
capacity)
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BRAZIL (cont'd)

Produtos Quimicos Elekeiroz S.A.

Product Capacity {Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year| tons/year |tons/year Started
sSSP 90,000 77,000 + 90,000
(1981
planned)
Quimica Indistrial Brasileira S.A. (QUIMBRASIL)
Product Capacity |Current Planned Technology | Raw Year
Production |[Expansion { Used Materials | Production
(1979) Started
tons/year| cons/year |tons/year
Phosphoric 70,000 Fisons 1974
Acid P205
MAP 130,000 112,000 Fisons 1974
SSP 370,000 290,000
TSP 14,000 8,000
NPK Mixed 465,000 1974, 1975
fertilizers
Ammonium 4,600 1980 ;
Sulphate !




Sotave Nordeste
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BRAZIL (cont'qd)

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year| tons/year | tons/year Started
Ammonium 300,000 ceen
Phosphate
(MAP/DAP)
SSP 150,000 1980
SSP/TSP 300,000 ceee
Ultrafertil S.A. - Indistria e Comércio de Fertilizantes
(controlled by PETROFERTIL)
?roduct Capacity | Current Planned Technology | Raw Year
Produg%%gn Expansion | Used - | Materials | Production
tons/year| tons/year | tons/year Started |
Ammonia 576,000 UHDE/Haldor |Naptha, 1970, 1982
Topsoe Refinery
Gas,
Asphalitic
Urea 495,000 Stamicarbon [Residue 1970, 1982
Nicric 73,000 Grande 1983
Acid Paroisse
Phosphoric 79,000
Acid P,05
Ammonium 216,900 + 400,000 [Kaltenbach 1970
Nitrate (1984)
Ammonium~ 157,800 1970
Calcium
Nitrate
DAP 253,440 | 273,800 1970




- 133 -

BRAZIL (cont'qd)

4. Domestic engineering contractors

Paulo Abib Engeharia S.A.

Brastechnip

Davy Projetos Industrias Ltd.

Haldor Topsoe S.A.

Internacional de Engenharia

Inter-Uhde Enenharia Quimica Ltda.

Krebs do Brasil Engenharia Ltda.

Lurgi do Brasil, Instalacoes Industriais, Ltda.
Montreal Engenharia S.A.

Natron Consultoria e Projetos S.A.

Nordon Indistrias Metalurgicas S.A.

Dr. C. Otto do Brasil, Instalacoes Industriais
Promon Engenharia S.A.

Setal Instalacoes Industriais S.A.

Saamprojetos EngenhariaS.A.

Technit-Companhia Técnica Interacional

Tenenge - Técnica Kacional 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:

Annirio ABDIB, a directory of companies that build plants and manufacture
equipment for basic industries, published annually by:

ABD1B, Associagao Brasileira para o Desenvolvimento das Indistrias de Base
Rua General Jardin, 645 - 42 andar - Conj. 41

CEP 01223 - Sao Paulo - SP

Brazil




3. Fertilizer Production
Sociedad Quimica y Minera de Chile S.A. (SOQUIMICH)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials/| Production
tons/yeay tons/year Inputs Started
Sodium 790,000
Nitrate
Potassium 160,000 700,000
Nitrate
Companfa Sud Americana de Fosfatos S.A. (COSAF)
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion { Used Materials/ Production
tons/year Inputs Started
Triple Super-{ 100,000 1968
phosphate Phosphate
Rock
Normal Super-| 40,000 1958
phosphate (1mported)
Phosphoric 35,000 Dihidrato 1968
Acid
Empresa Nacional de Explosivos
Producet Capacity | Current Planned !Technology Raw Year
Production ! Expansion ! Usad Materials | Produczion
tons/year tons/year Started
Ammonium 50,000 Kaltenbach- 1982
Nitratce Thur ing
Nitric Acid 43,000 Davy McKee ceee
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1. Training facilities

Abonos Colombianos S.A. (ABOCOL)

(b) In~house training; Training abroad for management and technical
personnel;

(d) Training provided by company for university students.

Monémeros Colombo Venezolanos S.A.
(a) Carmody simulator (partial)

(b) Training abroad for engineers and supervisors.

2, Fertilizer process technologies available for transfer

Mondmeros Colombo Venezolanos S.A. (MONOMEROS)

(a) MONOMEROS carried out some modifications to the original
technology acquired from Stamicarbon (Netherlands). The original
process was modified to permit the use of MAP as a raw material
in order to produce formulas with a higher P05 content.

A second important wodification made it possible to produce

formilas 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 recovering 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, PEQUIVEN, PETROPLAS and FERRALCA in
Venezuela.
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COLOMBIA (cont'd)

3. Fertilizer Production
Abonos Colombianos S.A. (ABOCOL)
Product Capacity |Current Planned Technology | Raw Year }
Production | Expansion | Used Materials | Production ’
1
tons/day . Started |
i
NPK complex 420 Potasse et | P-acid, 1962
fertilizers engrais MAP, DAP,
chimique KC1l, KS
Nitric acid 60 Mitsui ammonia 1962
Ammonia 340 Mitsui natural 1962
gas
Urea 164,900 cees
tons/year
bulk blendin 100,000
plant planneg tons/year s

|

(a)

(e)

Equipment adaptation, etc.

Ammonia plant capacity increased from original 200 t/d to 340 t/d
through operations optimization plus equipment modification.

Energy savings achieved by optimizing use and design of heat

exchangers and utilizing steam that was formerly lost.

Domestically produced equipment or spares

(Addresses listed in the Company Index)
boilers: DISTRAL S.A.

high-pressure tubing:

Unfon Industrial y Astilieros S.A. (UNIAL)
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Fertilizantes Colombianos S.A. FERTICOL)

Product Capacity | Current Planned ITechnology Raw lYear 44}
Production ! Expansion | Used Materials iProduction
tons/day , Starced
!
AN 130 Montecatini| Ammonia, 1963 f
N-acid :
| - |
Urea 50 C.1.Girdler, Ammonia 1967 i
Nitric acid 80 Montecatini}Ammonia 1963 i
i
Ammonia 65 C.I.Girdler{Natural 1967 '
gas i
Mondmergs Colombo Venezolanos S.A. (MONOMEROS)
Product Capacity | Current Planned Technology | Raw Year
Production ;| Expansion | Used Materials | Production
tons/day Started
i
NPK complex 910 Stamicarbon| N-acid,AS, 1973 i
fertilizers ammonia,
kaolin, i
P-acid, ;
MAP, DAP |
P rock, ;
KCl, KS ;
!
Nitric acid 226 Stamicarbon| Ammonia 1973 §
AS 120 Mondmeros 1982 :
l - - Ll
i

(a) Equipment adaptation, etc.

Modification of original process in order to produce formulas

with 3 higher and lower P05 content. Design of a plant for
recovering Ammonium Sulfate.
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(d) Use of domestic engineering services

Maximum use was made of the services of local companies such
as Foster Wheeler Andina S.A. and Compancol in the construction
of the Ammonium Sulfate plant.

(e) Purchase of domestically produced equipmen: or spares

Equipment was purchased from the following firms (see section 5

for lists of equipment): Distral S.A., Forjas de Colombia,

A. Johnson de Colombia S.A., Siemens S.A., Tissot, Unidn 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, columms,
heat exchangers, furmaces, storage tanks.

Distral S.A.
A. Johnson de Colombia S.A.
Tissot

Union Industrial y Astilleros S.A. (UNIAL)

Power generation

Siemens S.A. (Colombia)

Bulk supply materials: forgings, tubing

Forjas de Colombia

Unidn y Astilleros S.A. (UNIAL)
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COSTA RICA

1. Traiping facilities

Fertilizantes de Centro America (Costa Rica) S.A. (FERTiCA)

(b) 1In-house training programme for all categories of staff

3. Fertilizer production

Fertilizantes de Centro America (Costa Rica) S.A. (FERTICA)

Product Capacity |Curreant Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tonsl day Started
Nitric acid 450 imported A
Ammonium 350
nitrate
Ammonium 150 ceased
sulphate production
Compound 700
fertilizers




1.
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All fertilizer producing companies in the country have training

programmes for operators, maintenance, instrumentation, foremen, etc. suited

to their own needs.

3. Fertilizer production
Empresa Fertilizantes Completos Cubanitro
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Ammonia 35,500 Shell 1968
partial
oxidation
of petroleun
Nitric Acid 36,500 Chemical 1959
and
Industrial
Internationgl
High
Pressure
Complex 115,000 PEC P Rock 1960
Fertilizers Sulphonitrig xc1
(France) N Acid
A
S Acid
Granular 150,000 TVA (U.S.) | AS 1966
Fertilizers SSP
TSP
KCl
N solution
S Acid
Mixed 197,000 Bulk AS 1959 ;
Fertilizer Blending TSP (1914) !
SSP i
KC1 i

(b) Major Problems:

not completed by the original contractors,

Construction of the installation was begun in 1958 but

Completion of construction and
erection was difficult due to lack of resources.
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CUBA (cont'd)

Empresa de Fertilizantes Nitrogenados de Cienfuegos

Product Capacity |Current Planned Technology | Raw Year f]
Production |Expansion | Used Materials | Production !
tons/year Started H
Ammonia 231,000 Steam re- 1973
forming of
naphtha
(COPSOE)
Nitric Acid | 223,000 Stamicarbon 1973
Fﬁdium
pressure
Amponium <77,000 Stamicarbon 1973
Nitrate
Urea 182,000 Stamicarbon 1973
total tecycqe

(b) Major problems:

Design problems made it necessary to carry out changes

in the construction of the installation.

Empresa de Fertilizantes "Revolucidn de Octubre”

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
Ammonia 110,000 steam 1975
reforming
of naphtha
(ONIA pro-
cess)
Nitric Acid | 192,000 GIAP design 1975
(USSR)
Ammonium 220,000 IGIAP design 1975
Nitrate
Urea 35,000 GIAP Project] 1975
partical
recycle
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Empresa de Fertilizantes Mezclados Felton

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Mixed 344,500 bulk AS 1973
Fertilizers blending SSP
TSP
KC1
Fertilizantes Mezclados Habana
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Mixed 766,000 bulk AS 1914, 1948
Fertilizers | (total blending SSP and 1972
for four TSP
plants) KC1
KS
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3. Fertilizer production
Fertilizantes Ecuatorianos S:A.
Product Capacity | Current Planned 'Technology Raw Year
Production | Expansion | Used Materials ; Producticon
tons/ day Started
NPK complex 120 28,000 TVA U(imported) 1965/1966
fertilizers AC-" =)
KC1 (MOP)
(imported)
AS
DAP
PAcid i
SSP
(21%Z P,0q) 80 9,412 S-Acid 1968
P-Rock :
! (imported)
i
Phosphoric I
. Acid f
(302 P205) 10-20 1968 f
TSP 34,000 t/yt :
Alumninium 20,000 t/yw .ee ;
Sulphate i
Ammonium 15,000 t/y cens :
Sulphate
Corporacion Estatal Petrolera Ecuatoriana (CEPE)
Product Capacity | Current Planned Technology ; Raw Year 41
Production |Expansion | Used Materials ! Production |
tons/day tons/dav Starced ,
Ammonia 1,000 Natural preliminary ?
Gas studies '
Urea | 1,500 :
- l
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EL SALVADOR

3. Pertilizer Production
Fertilizantes de Centro America S.A. (FERTICA)
Product Capacity |Current Planned Technology | Raw Year
Péﬁfﬁﬁﬁﬁﬁf Expansion | Used Materials | Production
tons/year| ¢ons/year | tons/year Started
Ammonium 148,000 15,000 1976
Sulphate N
SSP 33,000 2,000
P205
Complex 100,000 1964, 1976

fertilizers
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GUATEMALA

1. Training
Productora v Distribuidora de Fertilizantes y Agroquimicos S.A. (DISFERSA)
(b) In-house training
Productora y Distribuidora de Fertilizantes y Agroquimicos del
Atlantico S.A. (FERTILASA)
(b) In-house training
Fertilizantes Mexicanos (Tecin Umin) S.A.
(b) In-house training with instructors from parent company in Mexico.
3. Fertilizer production
Productora y Distribuidora de Fertilizantes y Agroquimicos S.A. (DISFERSA)
!
Product Capacity | Current Planned Technology | Raw Year
Production ; Exnansion | Used Materials | Production
tons/day Started
NPK mixed - 3,600 852 1979
fertilizers imported
152
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)
!
Product Capacity |Current Planned Technology ; Raw Year
Production ‘Expansion Used Materials | Production
tons/day ‘ Started
i
i
NPK mixed 1,200 ! Sackett imported 1982
fertilizers i




®)
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GUATEMALA (cont'd)

Major problem areas

Lack of foreign exchange to import raw materials

Use of domestic engineering services

Civil engineering, plant erection, funnel construction: SEPLACOSA
Productora Guatemalteca de Fertilizantes S.A. (PROFESA)
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
Started
NPK mixed 95,000 t/y
fertilizers
(b) Lack of qualified personnel in the area of production.
Fertilizantes Mexicanos (Teciin Umdn) 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
KRC1
(b) Major problem areas
Lack of qualified personnel; difficult in procuring inputs, lack of
rav materials in the area.
(d) Use of domestic engineering services
Plant erection: A.P.S.A deGuatemala
10.

Domestic engineering contractors

A.P.S.A. de Guatemala
SEPLACOSA
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MEXICO

Training facilities

Fertilizers Mexicanos, S.A. (FERTIMEX)

(a) Training facilties at general offices include simulator 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) Language of instruction: Spanish.

Fertilizer Production

Fertilizantes Mexicanos, S.A. (FERTIMEX)

This Government—owned company has 11 industrial units in Mexico
(as well as one in Guatemala, q.v.) 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.




FERTIMEX (cont'd)

- 148 -

MEXICO (cont'd)

Product Capacity |Current Planned Technology | Raw Year
Production [ Expansion | Used Materials | Production
tons/yeat to“bur Started
1982
Ammonia 22,000] 1951
Nitric - R -
Acid 155,000f 155,000 + 430,000|Dupont, 1959, 1961
< (1984) |Sociécé
+ 260,000|Belge de
(1985) |Azote
Phosphoric] 419,600f 420,000 + 198,000|Dorr-Oliver 1962, 1965,
Acid PZOS (1984) |Rhéne-Pou~ 1969, 1982
+ 198,000|1enc,
(1985) |Pechiney-
Saint Gobaiy,
i Prayon
Urea | 1,258,000{1,137,000 | + 495,000{Toyo Koatsu 1963, 1972
§ (1984) |Lonza Lummug, 1978, 1982
: Snampro-
gettdi,
Stamicarbon
Ammonium 168,0000 315,000 + 400,000{Saint 1959, 1962
Nitrate (1984) Gobain,
: Canada
Development
Inc.
Ammonium 215,000 1985
nitrate
solution
UAN 350,000 1985
solution
Ammonium | 1,673,000 1,443,000 Chemico, 1951, 1966,
sulphate Struthers 1969, 1973,
Wells 1978
DAP 228,300 216,000 + 275,000 |Dorr-Oliver 1970, 1975
(1984)
NPK 206,0000 206,000 + 250,000{PEC, TVA 1962, 1968
i (1984)
DAP /NPK + 425,000
(1984)
+ 286,000
(1985)
sSSP 482,500 437,000 Surcenvant, 1947, 1950
Saint 1978
Gobain,
Superfloskolet
TSP 176,500] 146,000 + 150,000 pPorr-Oliver 1962, 1965,
(1985) 1969, 1978
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FERTIMEX (cont'd)

(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 difficulties deriving from the imported technology.

(c) Main 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 relationms.

The projected production in 1982 of 4,752 thousand tons of inter-
mediate products represents 87X of installed capacity and of
3,600 tons of final products represents 81,427 of installed
capacity.

With the completion of the new industrial complex at Lazaro
Cirdenas - Las Truchas, the company will be able to satisfy amply
the requirements of the countrvy's agricultural sector.

While many 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

advacced technology.

Petroleos Mexicanos, S.A. (PEMEX)

This Government-owned company, which has plants at Camargo, Minatitlin
and Salamanca, supplies ammonia to FERTIMEX for the manufacture of

fertilizers.
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year| tons/year Started
- 1982
Ammonia 2,985,000 2,118,000 Natural 1961, 1962,
gas 1968, 1975,
1977
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Univex, S.A.

Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year Started
Ammonium 190,000 Stamicarbon 1972
sulphate

S. Domestic manufacturers of equipment, spare parts and catalysts

(1) Standard equipment: cooling towers, air compression, refrigeration, etc.

Jacuzzi Universal, S.A.
Mayekawa de México, S.A.
Torres Marmex, S.A. de C.V.

(2) Fabricated equipment: pressure vessels and reactors, colummns, towers,
heat exchangers, furnaces, storage tanks, etc.

Avante, S.A. Ingenieros
Consorcio Industrial, S.A.
C.S.R. de México, S.A.
Ecologfa, 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 Murgufa, S.A.
Miquinas de Proceso, S.A.
Worthington de México, S.A.

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

Babcock and Wilcox de México, S.A. de C.V.
Ce-rrey, S.A.

Clayton de México, S.A.

Cleaver Broods de México

Indusctrias 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,




%)

(6)
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MEXICO (cont'd)

Power generation (cont'd)

Megatek, S.A.

Motores U.S. de México, S.A.
Reliance de México, S.A.

West Instruments de México, S.A.

Bulk supply materials: pipes, forgings, castins, etc.

Ascomatica, S.A.

Dezurid de México, S.A. de C.V.
EMCA, S.A. de C.V.

Mibco de México, S.A.

oYM, S.A.

Puriti, S.A.

Senkowski Control Definidos, S.A.




- 152 -

PERU

Training facilities

Fertilizantes Sintéticos S.A.

(b) Classroom training; programmed 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, office
personnel

Petrdleos del Peru S.A.

(b) In-house training; training abroad

Fertilizer process technologies available for tramsfer

Fertilizantes Sintéticas S.A.

(a) The company designed and built a caustic regeneration unit rated
at 1.5 t/8 hr 1002 sodium hydroxide in which carbonazed caustic
soda from the absorber (in the ammonia plant elimination of 0.1X
to 0.27 CO, 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) Has not yet been transferred to other companies, but might be available
for transfer.

Industrial Cachimayo S.A.

(a) The company designed a siphon draining arrangement for its
300,000 m3/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) Has not been transferred to other companies, but might be available
for transfer to similar plants.

Industrias Quimicas 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.




- 153 -
PERU (cont'd)

3. Fertilizer production
Fertilizantes Sintéticos S.A.

Product Capacity jCurrent Planned Tecnnology | Raw Year 1
Production ! Expaasion ! Used Materials | Production '

tons/day Started
Ammoniup 50 Montecotinil A 1960 :
Sulphate S Acid ;
(20,5% N) ;
Amnorium 140 Montecotini| A 1960
Ritrate N Acid '
(332 N) ;

Nitric Acid 200 Montecotinij A 1960

(5372)
!Nitric Acid 4 Montecotini{ A 1960
(982)
Ammonia 75 Montecotini|H from oil 1960
Nitrogen
|
Nitrogen 2700 Nm3/H Linde air 1960
separation

(a)

&)

(d)

(e)

Equipment adaptation, etc.

Built caustic regenmeration 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.

Use of domestic engineering services

Civil engineering (structural design and conmstruction):
y Costa (no longer in existence) and Grofia y Montero.

Mechanical and electrical erection: Martfnez y Linares and Ingenerla
Industrial,

Flores

Purchase of domestically produced equipment and spare parts

Spare parts are purchased from the following companies (addresses
in the Company Index): AIRTEC, Atlas Copco, Compresoras Andinas,
COSAPI, Delcrosa, Hidrostral, IMG, Incomet, MAGENSA, Mecinica

Induscrial, Metal empresa, Reconsa, SIMA, Talleres Elisa, Talleres
Grieve.
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Industrial Cachimayo S.A.

T
Product Capacity | Current Planned FTechnology Raw Year
Production ! Ex ﬁ;;%fn Used Materials | Production |
tons/day tons/day Started %
|
Ammor. ium 118 220 Uhde A 1965
Nitrate N Acid
Nitric Acid 140 | 280 Uhde A 1965
Ammonia 50 100 Uhde electro- 1965
lytic
hydrogen
N
1 Nitrogen 2500Nm3/hl Uhde air | 1965
L¥ separat101

(b) Major problem areas

Insufficient electric power (hydroelectrii) to operate at "full"
capacity, often causing shut-downs in summer months.

(d) Use of domestic engineering services

Civil engineering, mechanical and electrical erection: Martfnez 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 Quimicas S.A.

' i
Product Capacity | Current Planned :Technology Raw Year 41
Production ! Expansion : Used Materials | Production '
tons/day Started
SSP 140 Brookfield | conc. 1964
(187% P,0,) P205 ore
Zn ore,
S Acid
[
NPK complex 270 TVA A,AN,SSP, 1964 !
fertilizers S Acid,
KC1l, DAP
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(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: Grada y
Montero.
(e) Purchase of domestically produced equipment and spares

Petrdoleos del Peri S.A.

Spare parts are puchased from the following companies (addresses

in the Company Index):

APIN, FAMIA, Gilardi Gamarra.

!
Product Capacity jCurrent | Planned Technology | Raw Year l
Production Expansion | Used Materials | Production y
tors/day Started g
! |
Urea 510 126,609 t/yn CHEMICO A 1975 1
| |
Ammonia 300 76,056 t/yd Mitsui Natural 1975 §
! Toatsu gas i
Urea 600 t/d Natural |prefeasibilityl
gas studies !

(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 following companies (addresses

in the Company Index): FAMESA, MAGENSA, Martinez y Linares, Metal
Empresa.
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PERU (cont'd)

Domestic engineering comtractors

COSAPI

Graia y Montero
Ingeneria Industrial
Martinez y Linares

Domestic manufacturers of equipment, spare parts and catalysts

1. Standard equipment: air compressors
Atlas Copco
Compresoras Andinas

2. Fabricated equipment: columns, heat exchangers, storage tanks
COSAPI
INCOMET
MAGENSA
Martinez y Linares
Metal Empresa

Talleres Grieve

3. Rotating equipment: compressors, fans, blowers, pumps
AIRTEC

FAMESA

Hidrostal

MG

MAGENSA

Mecanica Industrial
Reconsa

SIMA

Talleres Brero

Talleres Elisa

4. Power generation: boilers, motors
APIN
COSAPI
Delcrosa

Metal Empresa

5. Instrumentation
Talleres Elisa

Other: spare parts for bucket elevators and screw conveyors:
Gilardi Gamarra
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TRINIDAD AND TOBAGO

1. Training facilities
Fertilizers of Trinidad and Tobago Limited (FERTRIN)
(b) In-house training (prcgram designed by an outside firm); training
in similar 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 s
i
tons/year Started '
Ammonia 610,000 Stamicarbon| Natural 1960,1966,
gas 1977
Urea 90,000 Stamicarbon
Ammonium 88,000 Stamicarbon
sulphate
Fertilizer of Trinidad and Tobago Ltd. (FERTRIN)
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/day Started
Ammonia 2000 Kellog Natural 1981
gas
National Energy Corporation of Trinidad and Tobago
Product Capacity |Current Planned Technology | Raw Year
Production 'Expansion | Used Materials | Production
Started
Urea 1620 t/d |Snamprogett] 1983
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TRINIDAD AND TOBAGO (comt'd)

National Agro Chemicals Ltd.

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion { Used Materials | Production
Started
NPK mixed domestic
fertilizers and importe
4. Dowestic engineering contractors

Brisco Ltd.

Damus

George S. Williams and Co. Ltd.
George Wimpey Caribbean Ltd.
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URUGUAY
3. Fertilizer production
Fosfatos Tomis
Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Productior
tons/year Statted
NPK 95,000

1972, 1974
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VENEZUELA

plant

1. TIraining facilities
Petroquimica 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 Mordn
Product Capacity |Current Planned Technology | Raw Year l
Production ' Expansion | Used Materials ! Production =~ '
tons/day Started E
]
DAP 800 Dorr Oliver] A 1976
P Acid
(imported) !
NPK complex 920 - " - A, U, AS, 1976 !
fertilizers S Acid, :
P Acid, :
KCl, KS |
Urea 750 Snam- A 1963, 1974 |
progetti ;
' '
Ammonium E 240 Montecatini| A ' 1963 !
Sulfate S Acid | f
Ammonia b 600 CHEMICO/ |Natural 1963, 1974 |
- Mitsubishi | Gas !
i '
iNitric acid 185 Montecatini| A 1963 !
| (53%)
] !
Phosphoric 290 Dorr Oliver jnot operating
acid i
TSP 400 t/d {Dorr Oliver gon standby
Urea prilling 750 t/d ‘ 1985
unit !
!
bulk blending 1,000 e/d | % 1985
|
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(a) Equipment adaptation, etc.

The company enlarged the diameters of the lines in the medium
pressure section of the urea plants to solve the problem of
ammonium carbamate plugging up the lines.

(b) Major problem areas
Amnonia plant: higher than design temperatures in reformer;
too long transfer lines causing fires and line ruptures;
insufficient ammonia 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
Metaldrgicas, 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 following
firms (see section 5 for lists of equipment): Eleazar Gomez,
Formiconi and Lei, IMOSA, Indein, Siemens, Talleres Hispania,
Van Dam, Westinghouse.
Petroquimica de Venezuela S.A. - NITROVEN fertilizer complex at El Tablazo
Product !Capacity Current ;?lanned Techrelogy | Raw éYear ‘
Production ; Expansion | Used Materials ! Production |
tons/day Started ;
|
Urea 2400 Toyo Toatsurp A 1972 ‘;
Ammornia 1800 C.I.Girdler [Natural 1972 !
Gas f
(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.
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(e) Purchase of domestically produced equipment or spares

Equipment and spare parts have been purchased from the following
firms (see section 5 for listsof equipment): Formiconi and Lei,
Indein, Siemens S.A., Westinghouse de Venezuela S.A.

4. Domestic engineering contractors

Formiconi and Lei C.A.

Guinand and Brillenbourg C.A.
Industrias Metaldrgicas Van Dam C.A.
Ratio C.A.

Sade S.A.

S.V.E.C.A.-S.A.E.

5. Domestic manufacturers of equipment, spare parts, catalysts

1.

Standard equipment: cooling towers

Indein Venezuela S.A.

Fabricated equipment: colummns, heat exchangers, boilers,
liquid and refrigerated storage tanks

C.M. Eleazar Gomez Sucursales C.A.

Formiconi and Lei C.A.

Industria Mecanica Oridn S.A. (IMOSA)

Talleres Hispania C.A.

Industrias Metaldrgicas Van Dam C.A.

Power generation: small transformers
Siemens S.A.

Westinghouse de Venezuela S.A.

Bulk supply materials: pipes and tubes
SiderGrgica Occidental C.A. (SIDEROCA)



M I D D L E E A S T
AFGHANISTAN
3. Fertilizer production
Government of Afghanistan
‘I T
Product Capacity | Current Planned ! Technology | Raw Year
: Production |Exparsion | Used Materials | Production
tons/year Started
Ammonia 70,000 Natural 1975
Gas
Urea 104,000 ‘
|




2, Fertilizer production
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BAHRAIN

Gulf Petrochemical Industry (GPIC)

Product Capacity | Current Planned Technology | Raw Year
Production | Expansion | Used Materials | Production
tons/year tons/year Started
Ammonia 330,000 UHDE 1985




- 400 =

Training facilities

Abu Qir Company for Fertilizers and Chemical Industries

(b) Training programmes for: ammonia/urea plant managers, supervisors,

(c)

(d)

operators/foremen, and maintenance engineers (mechanical, electrical,
instrumentation);

In~plant training and plant visits; ratio of theoretical to practical
training time 1:4;

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)

(c)

(d)

Training programmes for: phosphoric acid and TSP plant supervisors,
operators/foremen, and maintenance engineers (mechanical and
instrumentation)

In-plant training and plant visits; ratio of theoretical to practical
training time 1:1.5;

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)

(c)
(d)

Training programmes for plant supervisors, operators/foremen, and
maintenance engineers (mechanical, electrical and instrumentation)

In-plant training only

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)

(b)

(c)

(d)

Fully equipped training centre with process simulator and model
projects for a variety of manufacturing processes;

Training programmes for plant operators/foremen and maintenance
engineers (instrumentation); Specialized training for ammonia/urea,
phosphate/phosphoric acid/TSP and Nitro-phosphate/NPK plants;

In-plant training and plant visits; ratio of theoretical to practical
training time 1:1;

Outside trainees accepted; languages of instruction: Arabic and
English; course duration: 20 weeks for process technology and 25
weeks for plant maintenance engineers.
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EGYPT (comt'd)

3. Fertilizer production
Abu Qir Company for Fertilizers and Chemical Industries
14
Product Capacity |Current Plarned Technelogy | Raw Year
Production | Expansion { Used Materials ;| Production
tons/year togg?}%;, Started
Ammonia 330,000 UHDE Natural 1979
Gas
Urea 495,000 104,657 Stamicarbon 1979
Calcium 120,000 19¢2
Ammonium
Nitrate
sbu Zaabal Fertilizer and Chemical Company
Product Capacity | Current Planned Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Started
SsP 250,000 1946,1978
Phosphoric 65,000 Fisons 1983
Acid P05
TSP 150,000 Fisons 1982
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EGYPT (cont'd)

Al Nasr Com~>- - for Manufacturing Coke and Chemical-, Helwan, Cairo

Product Capacity {Current Planned Technology | Raw Year
Producticn | Expansicn | Used Materials | Production
tons/year toéé?;g;r tons/year Started
Ammonia 56,000 Haber Coke-oven 1970
Bosch gas

Nicric 172,000 + 16,500 1964
Acid (1985)

Calcium 120,000 66,022 BAST 1971
Ammonium
Nitrate

(b) Mujor protlems encountered

Continuous decrease in real productive capacity until it reached
552 in 1979 made a revamping and de-bottlenecking necessary.

Al Nasr Companv for Fertilizers and Chemical Industries, Suez, Talkha

Product Capacity jCurrent Planned Technologfﬁ[Raw Year
Production : Expansion | Used Materials | Production
rons/year Srtarted
Ammonia 600,000 Haber Refinery 1952, 1975
Bosch,ICI | waste gas 1981
and
natural
gas
Urea 578,000 Stamicarbon 1981
Nitric Acid | 460,000 CHEMICO, 1952
UHDE 1975
Ammon ium 380,000 Stamicarbon 1975
Nitrate/CAN
Ammonium 10,000 1964
Sulphate

b e —
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EGYPT (cont'd)

The Egyptian Chemical Industries Company (KIMA), Aswan

—
Product Capacity jCurrent Planned Technoiogy | Raw Year
Production |Expansion | Used Materials | Production
tons/year toéﬁ?;i;r Started
Ammonia 150,000 electro- 1960
lysis of
water
Nirric Acid ] 510,000 1960
Ammonium 380,000 298,290 UHDE 1960
Nitrate/CAN

(b) PMajor 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
Producti -~ | Expansion | Used Materials | Production
tons/year Started
SSP 35,000 1950, 1954,
P20s5 1964, 1967
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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 tons/year Started E
i
Ammonia 46,000 + 396,000 | Ammonia Natural 1963
(1989) Casale Gas
ICI
Urea 54,000 + 500,000 | Stamicatbon 1963
(1989)
Amponium 30,000 + 250,000 | Kaltenbach |
Nitrate (1989) i
Nitric Acid + 196,000 | Grande %
(1989) Paroisse .
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IRAQ
3. Fertilizer production
State Enterprise of Fertilizers
(under the State Organization for Chemical Industries)
Product Capacity [Current Planned Technology | Raw Year
Production |Expansion { Used Materials | Production
tons/year Started
Ammonia 995,000 CHEMICO, 1971, 1977,
Haldor 1979
Topsoe
Urea 1,480,000 CHEMICOg 1971, 1977,
Snamptogett# 1979
Ammonium 140,000 CHEMICO 1971
Sulphate
State Enterprise for Phosphates
(under the State Organization for Minerals)
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production :
tons/year tons/year Started |
Phosphoric 400,000 | Prayon 1983
Acid
TSP 600,000 Fisons 1983
MAP 250,000 Fisons 1983
NPK 272,000 Fisons 1983
Mixed
fertilizers
Ammonia £0,000 Howe Baker 1983 i
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JORDAN
3. Fertilizer production
The Arab Potash Co. Ltd.
Product Capacity [Current Planned Technology | Raw Year
Production | Expansion {Used Materials | Production
tons/year tons/year Started
Potash l1, 200,000 1982
Potassium 720,000 1988
Chloride
Potassium cecesen 1988
Sulphate
Jordan Fertilizer Industry Company Ltd.
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials { Production
tons/year Started
Phosphoric 410,000 Rhéne- phosphate 1983
Acid Py0s5 Poulenc rock
(domestic)
DAP /MAP 726,000 P acid, 1983
Amronia
(imported)
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KUWAIT
1. Training facilities
Petrocheaical Industries Co. (PIC)
(b) Training and retraining employees commensurate with technical
background including trainine courses abroad;
(c) Summer training courses held at the company for students from
science and commerce colleges.
3. Fertilizer production
Petrochemical Industries Co. (PIC)
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year tons/year Started
Ammonia 660,000 330,000 |Ammonia 1966, 1971
(1984) Casale,
Haldor
Topsoe
Urea 792,000 ' 1966, 1971
Ammonium 165,000
Sulphate
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LEBANON
3. Fertilizer production
Lebanon Chemical Co.
Product Capacity |Current Planned Technology ; Raw Year
Production | Expansion | Used Materials | Production ;
tonslyear Started !
Phosphoric 100,000 1972
Acid PZOS
TSP 300,000 1972
Nitric Acid 18,000 1966
Ammonium 22,000 1966
Nitrate
Mixed
fertilizers
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LIBYA

3. Fertilizer Production
NAPETCO - Secretariat of Heavy Industries
Product Capacity |Current Planned Technology | Raw Year
Production | Expansion } Used Materials | Production
tons/year tons/year Started
Ammonia 660,000 + 891,000 | UHDE/ICI, 1977, 1982
(....) |Haldor
Topsoe
Urea 330,000 + 578,000 | Stamicarbon 1982
(1984)
+ 574,000
(on.d)
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QATAR
3. Fertilizer production
Qatar Fertilizer Co. (QAFCO)
Product Capacity | Current Planned Technology | Raw Year
Production Expansion { Used Materials | Production
tons/year Started
Ammonia 590,000 ICI, Natural 1973, 1979
Haldor Gas
Topsoe
Urea 660,000 Mitsui 1973, 1979
Toatsu,
Stamicarbon
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SAUDL ARABIA
3. Fertilizer production
Al Jubail Pertilizer Co. (Joint Venture of SABIC - Saudi Arabian
Basic Industries Corporation)
i .
Product Capacity | Current | Planned Technology | Raw Year
Productior ; Expansion | Used Materials . Prcduction
tons/year Starced
Ammonia 330,000 Kellogg 1983
Urea 545,000 Stamicarbon 1983
Saudi Arabian Fertilizer Co. (SAFCO)
Product Cupacity |Current Planned Technology | Raw Year
Production |Expansion | Used Materials ‘ Production
tons/year tm(lgggr Started
Ammonia 198,000 CHEMICO Natural 1970
Gas
Urea 390,000 | 342,289 CHEMICO 1970




1. Training facilities

General Fertilizer Cowpany (GFC)
(a) Vocational school, simulator training equipment;

(b) 2-vear training programme for operators, technical personnel,
manintenance personnel.

Intermediate Institute for Chemical Industries of the Ministry of Industry

(b) 24-month intermediate level course in fertilizer manufacturing
technology to prepare operators, shift foremen and technical assistants;

(d) Language of instruction: Arabic; outside trainees accepted.

3. Fertilizer production

General Fertilizer Company (GFC)

Product Capacity |Current Planned Technology | Raw Year
Production | Exparnsion | Used Materials | Production
tons/yvear Started !

Ammonia 380,000 Ammonia Naphtha 1972, 1981
Casale (domestic) |

Urea 315,000 Stamicarbon 1981

Nitric Acid 87,500 Neft ’ 1971 i
Chempron ;

-CAN 148,000 Technology 1971 :
from USSR

Phosphoric 160,000 Prayon Phosphate E 1981

Acid P,05 rock
(domestic)

TSP i 450,000 Pomanian 1981

process

(b) Major problems encountered

High cost of naphtha - plan to convert to natural gas in 1985

- Surplus ammonia - only 607 ofproduced ammonia consumed in urea
production, difficult to operate ammonia unit at less than 77% of
name plate capacity - studving plans to produce Ammonium
phosphate with surplus ammonia and locally produced phosphoric acid

- Power failures ;
- Water balance for phosphoric acid unit mot in order ;

Heavy corrosion in some pumps and rubber coating, particularly
in the phosphoric acid unit.
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TURKEY
1. Training facilicies
Azot Sanayii T.A.§.
(a) Laboratories (chemistry, electricity, mechanics, instrumentationm);
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 | Raw Year
Production ! Expansion | Used Materials | Production
tons/year ) Started
Phosphoric 71,000 Prayon imported | 1972
Acid PO
25
DAP 148,500 Pechiney- 1972
Saint -
Gobain
Nitric Acid 1972
Ammonium 594,000 Stamicarbon 1972
Nitrate/CAN
(d) Use of domestic engineering comtractors

Tlmag
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TURKEY (cont'd)

Azot Sanayii T.A.S.

t
Product Capacity |Current Planned Techrology | Raw Year i
Production (Expansion | Used Materials | Production ;
tons/year| tons/year |tons/year Started
Ammonia 150,000 Coal 1961, 1968
Ammonium 60,000 BASF Ammonia, | 1961
Sulphate Gypsum
(domestic)
Nitric Acid 1961, 1968
Ammonium 50,000 ASF 1961
Nitrate
(20.52N)
Ammonium 338,500 Kaltenbach 1968
Nitrate
(262 N) |
CAN (26% N) | 594,000 Etamicarbon 1979
Phosphoric 178,000
Acid P20S
TSP 220,000 SIAPE- 1971
Chemiebau
SSP 220,000 Moritz 1970
DAP 227,000 0lin- 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 CAN - studies are under way to find solution
Dusting problems in fertilizer storage - already solved
(d) Use of domestic engineering contractors

Eti Ltd.
Sirketi
TOKAR

Vural Kollektiv
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TURKEY (cont'd)

Bandirma Giibre Fabrikalari A.S. (BAGFAS)

Product Capacity Current- Planne? Technology | Raw Year
Production ! Expansion | Used Materials | Production
tons/year Started
TSP 160,000 Stamicarbon 1973
Ammonium 200,000
. Selohase , Stamicarbon 1979
DAP 300,000 Stamicarbon 1979
NPK 165,000 Stamicarbon 1979
Ege Giibre Sanayii A.§.
Product Capacity | Current Planned Technology | Raw Year
Production |Expansion |Used Materials| Production
tons/year Started
NPK 306,500 Minifos- 1978
Fisons

(d) Use of domestic engineering services

Alarco
Opak
Tekfen
Timas




Gubre
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TURKEY (cont'd)

Fabrikalari T.A.$.

Tekfen

Product Capacity |Current Planned Technology ' Raw Year
Production |Expansion |Used Materials | Production
tons/year Started
Phosphoric 150,000 1974, 1976
Acid PZOS
TSP 370,000 Broadfield- 1954, 1974
Den
NPK 200,000 IC1 1978
(d) Use of domestic engineering services
Teksel
Istanbul Giibre Sanayii A.S. (IGSAS)
Product Capacity |Current Planned Technology | Raw Year
Production |Expansion {Used Materials | Production
tons/year Started
Ammonia 330,000 UHDE Naphtha 1977
Urea 511,500 ‘UHDE 1977
(d) Use of domestic engineering services
Etmasg
Terzibagioglu
Toros Gibre ve Kimya Endiistrisi A.S§.
Product Capacity |Current Planned Technology | Raw Year
Production |(Expansion [Used Materials | Produciion
tons/year Started
NPK 330,000 risons 1981
(d) Use of domestic engineering services
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TURNEY (cont'd)

Domestic engineeriug <ornirix.ors

The engineering firms listed can design and erect a fertilizer plant
according to given process data. They can also be responsible for
the construction and commissioning of the plants.

- TOKAR Yapi ve Endistri Tesis)eri Imalat ve Montaj A.3J.

- TEKFEN Endiistri Tesisleri Imalat ve Montaj A.§.

- KUTLUTA§ HOLDING A.§.

- TUMAS Tirk Mihendislik Misavirlik ve Miteahhitlik A.§.
- ENTE Endiistri ve Tesisat A.S.

- ENTES Endiistri Tesisleri Imalat ve Montaj A.§.

Domestic manufacturers of equipment, spare parts and catalysts

{1) Standard equipment

(a) Cooling towers

Almiit-Alarko

Gama Endiistri Tesisleri Imalat ve Montaj A.§.
Sungurlar Isi Sanayii A.§.

Tokar Yapi ve Endiistri Tesisleri ve Montaj A.§.

(b) Water treatment

Alarko

Gama Endiistri lesisleri A.§.

Sungurlar Isi Sanayii A.§.

Tekfen Endiistri Tesisleri Imalat ve Montaj A.§.

(¢c) Filtration

Alarko

Apex Makina Endlistrisi

Form A.§.

Glirmal

Klinger~Yakacik Mak.Fab.

Y6nat Teknik Endiistviyel ve Termik Cihazlar

(d) Air conditioning

Alfa

Emak

Ente Endistri ve Tesisat
Glirmak
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TURKEY (cont'd)

(e) Separators

Enternasyonal Tic.Mih.Birosu

VMI Vibro Magnet-Izolasyon Imalat, Thracat ve MGhendislik
Yixsek Erkoc ve Orgagi Adi Kom.Sti.

(2) Fabricated equipment: heat exchangers, boilers, tanks

Alamsag-Alarko Agir Makina Sanayii A.S§.

Demir-Celik Is Fabrikasi

Desa, Demir, Kazan ve Mak. San. A.§.

Ece Endistri Tesisleri Isitma-Sogutma Cihazlari Sanayi ve Tic. A.§.
Erna Kollektif $ti.

Gama Endiistri Tesisleri Imalat ve Montaj A.§.

Habas Endiistri Tesisleri

Karma Szn.

Sungurlar Isi Sanayii A.S.

Teba Isitma Sogutma Klima Cihazlari San. ve Tic. A.§.
Tekfen Imalat ve Mihendislik A.§.

Tirkiye Seker Fabrikalari A.$. Ankara Mak.Fab.

(3) Rotating equipment: fans, pumps

Alarko

Alpom Pompa ve Motor Imalat Miiessesesi

Genel Makina Sanayi LTD. §ti.

Layne-Bowler Dik. TGrbin Pom. San. ve Tic. A.§.
Samsun Makina Sanayii

Sungurlar Isi San. A,S.

Tekfen Imalat ve Milhendislik A.§.

Tirbo San, Tilirbo Mak. San. ve Tic. A.§.

Tiirkiye Seker Fabrikalari A.§. Eskisehir Mak.Fab.

(4) Pover generation: generators, motors

AEG Telefunken Genel Elektrik Tiirx A.S.
Brown-Boweri

Cengiz Elektrik Motorlari Fabrikasi
Etasg

Gamak Makina Sanayii A.§.

Simko

(6) Bulk supply materials: pipes, pipe fittings, valves

Apex Makina Endiistrisi

Borusan Boru Sanayi A.§.

Ergat

Fer-Ddkiim Sanayii

Glirmal Valf ve Fitting Sanayii A.§.
Haymak DOkiim ve Fitting Sanayii A.§.
Izsal Ddkiim Sanayii A.§.
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Klinger Yakacik Makina Fabrikasi D8kiim Valf San. ve Tic. A.§.
Manesman-Simerbank Bory Endiistrisi T.A.§.

M.K.E. GCelik Boru Cekme Fabrikasi

fmran Boru Fab.

Vastag




UNITED ARAB EMIRATES

3. Fertilizer production

Abu Dhabi National Ofl Co. (ADNOC) - Ruwais Fertilizer Industries (FERTIL)

Product Capacity | Current Planned Technology | Raw Year
Production |Expansion | Used Materials | Production
tons/year Started
Anmonia 330,000 |Haldor Natural 1983
Topsoe gas
Urea 495,000 |Stamicarbon 1983
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Errata

Page 79

Page 79 should read page 69. The following pages should be changed

accordinglv.
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