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Mission—Fertilizer Technology Development and Transfer

The International Fertilizer Development Center (IFDC), a public, international, nonprofit or-
ganization, concentrates on increasing food production in the tropics and subtropics through
the development and use of improved fertilizers and fertilization practices.
iFDC can provide developing countries the expertise needed to advance their fertilizer sectors
toward the self-sufficiency level. This expertise may involve technical assistance, special studies,
or training [FDC's staff members not only design development plans for fertilizer sectors but
also assist in the successful implementation of them.
The Center's activities can be divided into three broad categories:
* Collecting and disseminating information on agrominerals;
* Conducting research and development on all phases of fertilizer production, marketing, and
use;
* Providing training; advisory services; and technical assistance in the planning, organization,
and implementation of fertilizer production, marketing, and use practices.
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Experience

[FDC's staff specialize in technical as-
sistance to programs, projects, and institu-
tions in the developing countries. Since
1975 our staff members have logged more
than 1,000 staff years of experience in
fertilizer-related work in more than 60 coun-
tries of Africa, Asia, and Latin America.
Our work has ranged from sector studies
and long-term planning to the design, im-
plementation, and management of field
projects in fertilizer production, develop-
ment and use or indigznous agrominerals
agronomic efficiency, policy developr
marketing, and related areas.




Unique Multinational, Multidisciplinary Staff

IFDC is unique in that it can draw upon a multidisciplinary, multilingual staff of professionals from more
than 20 countries to provide an unbiased opinion regarding most facets of fertilizer sector development.
Our staff includes agronomists, chemists, chemical engineers, economists, geologists, social scientists, soil
scientists, and specialists in market research and development, communications, and training. These
professionals have participated in projects in collaboration with nationalfinternational food and agricultural
organizations; financial institutions; agricultural research stations; manufacturers and associations; and
research and development agencies.

Expertise

IFDC emphasizes practical solutions to the problems encountered in the various facets of the fer-
tilizer sector. Our services can be separated into three broad categories: marketing, production,
and use of fertilizers. Specific types of services include:

* Market Development Studies ¢ Pilot-Plant Processing

* Feasibility Studies * Project Management and Supervision

* [nvestment Analyses * Basic Process Design Packages

* Production Cost Analyses * Process Plant Problem Solving/Optimization

¢ Distribution, Transportation, * Environmental and Industrial Hygiene Studies
and Handling Studies * Agroeconomic Studies

* Policy Development and Evaluation ~ * Research & Development of Products & Processes

* Mineral Resource Evaluations ¢ Training

* Bench-Scale Laboratory Processing
The development of projects requires a broad P

range of knowledge and analytical capability.
Most clients know what results they want to e
achieve, but they often need assistance in de- #*
veloping the information for decision making
or for implementing the idea. At IFDC we ¢
have the capability to help our clients with
project formulation, analysis, implementa-
tion, and management. We have developed
approaches and methodclogies that are high-
ly successful while tailoring our specific
services to the needs of the developing coun-
tries. IFDC represents the developing-
country clients to the best of its ability.

Research & Development
Capabilities

IFDC's modern labcratories, pilot plants,
and greenhouses are used to perform and -
evaluate numerous operations and processes. ™
By using these facilities, we obtain data
to add credibility to feasibility studies and
economic analyses. For more information regard-
ing IFDC’s facilities, please consult the IFDC
Story, General Publication IFDC—G-5.



Market Development Studies consumption increases, the opportu-

nities to reduce the cost of fertilizer

Successful fertilizer marketing means that the right product is available on marketing and to increase the effi-
a timely basis at the right place and at the right price. Thus, fertilizer mar- ciency in serving farmers gain im-
keting involves a series of interrelated steps from the point of production to portzince in a country's national

the farmer. To be efficient a marketing system must be designed to operate economy.

within the constraints of a given country's policies including its u.aique po- Our organization is unique in that
litical, social, agricultural, economic, and environmental issues. We are find- we can draw upon an inhouse mul-
ing that as production increases, the problem changes from lack of supply tidisciplinary staff to assist a coun-
to lack of an effective system for marketing this incieased preduction. As try, company, or organization with a
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Feasibility Studies

IFDC staff can assist ceveloping-
country clients in determining the
technical and economic feasibility of
building a new production facility or
expanding an existing one. In con-
ducting this type of study, our staff
will usuaily evaluate projected local,
regional, and world market demands
and prices; product mix; plant capa-
bilities and sites; process technolo-
gies; feedstock alternatives:;
investment and production costs;
profitability analyses; project fund-
ing and management alternatives;
and a host of site-specific factors
that may be unique to a particular
study.

Investment Analyses

The capital investment requirement
for most fertilizer sector supply and
distribution projects is often quite
large. The long-term economic feasi-
bility of such projects depends
largely on the level of capital invest-
ment and financing options. At
IFDC we can help decisionmakers
by performing an investment analy-
sis as part of an overall feasibility
study or as a separate study.

R particular marketing problem. In

1 addition, we also have personnel
with many years of practical ex-
perience; many of our staff mem-
bers were involved in fertilizer
marketing with commercial compa-
nies prior to joining IFDC.

We assist developing countries in
improving the efficiency of fertilizer
use, and we welcome the opportuni-
ty to assist national planners and/or
marketing organizations in develop-
ing cost-effective fertilizer marketing
systems.

Production Cost Analyses

Our staff can conduct a comparative analysis of the production costs in-
curred by a client with respect to other competitors in the marketplace. This
analysis can be done either as a separate study or as part of an overall mar-
ket and supply study. Included in this analysis are the shipping and han-
dling costs to the markets under consideration. We can also provide data on
raw material supply and other production cost components.
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Distribution, Transportation,
and Handling Systems

IFDC’s staff study all aspects of systems for physical
distribution of fertilizers from the point of production
or import down to the dealer and retailer level. This in-
volves management and operation of systems for pack-
aging, transportation, handling, and warehousing.
Alternatives are considered, including movement in
bulk and/or bags; movement by road, rail, and water;
manual or mechanical handling; and use of unitized
handling systems such as pallets, slings, and intermedi-
ate bulk containers.

Policy Development and Evaluation

Our specialists can help government agencies that are

responsible for fertilizer policy develobment in determin-

ing the issues to be addressed and the most effective
ways for reaching national, regional, and local objec-
tives. Our work seeks to strengthen organizations in

their implementation of fertilizer policy, taking into con-

sideration their capabilities, needs, and the environment
in which they operate.

Agromineral Resource Evaluations

Our staff can perform agromineral resource evaluations
on a regional, country, or individual deposit basis. Such
studies may involve; (1) the quantification of resources,

(2) determinations of ore characteristics,

(3) beneficiation studies, (4) the assessment of the ore’s
potential for uses such as direct-application materials
or as raw materials for chemically processed fertilizers,
and (5) the economic feasibilicy cf mining and produc-
ing deposits. These studies may serve as planning
guides for investors, international research organiza-
tions, donors, and national programs.

Bench-Scale
Laboratory Processing

IFDC Headquarters’ facilities house several well-
equipped laboratories that allow systematic and
thorough evaluations of indigenous raw materials for
fertilizer production. After the initial physical-chemical
characterization and analyses are performed, the raw
materials are taken through sequential processing steps
to produce the final product with desired physical
properties. Both conventional and nonconventional
processes can be simulated in batch and continuously
operating equipment to define operating parameters.
IFDC capabilities include: (1) coating of fertilizer gran-
ules to control nutrient release; (2) upgrading of fertiliz-
er raw materials (beneficiation); (3) acidulation of
phosphate ores in wet-process phosphoric acid and
nitric phosphates; (4) conversion of phosphate ore and
intermediates to granular single or multinutrient
products; (5) physical-chemical analyses of raw materials
and products; and (6) preparation of other specialized
fertilizers and agrominerals.

Pilot-Plant Processing

Although much about the chemistry of a production
process can be determined from laboratory- and bench-
scale studies, some engineering aspects can only be de-
termined in larger-scale (pilot plant-scale) production
where industrial equipment is used. IFDC'’s pilot plant
facility includes units for beneficiation of phosphate
ores using several techniques; production of wet-process
phosphoric acid by the dihydrate or hemihydrate routes;
production of nitrophosphates; bulk blending; and three
different plants for chemical or steam granulation at
different production rates. These pilot plants have
proven indispensable to IFDC in researching and de-
veloping new products and processes; optimizing
processes; evaluating new phosphate rock deposits; car-
rying out process and equipment problem solving; and
transferring technology (training of plant operators, su-
pervisors and engineers).



Project Management
and Supervision

In full-scale projects, our involvement begins with as-
sisting a client in the preparation of bid invitations,
evaluations of proposals, drafting of contracts, and
contract negotiatious. During the detailed engineering
and construction phases, we may continue to assist
the client in many activities including inspection of
equipment during fabrication, supervision of the con-
tractor's work, developing plant operations and
management skills, performance testing, and post
startup process and product optimization.

Basic Process Design Packages

IFDC’s basic process design packages provide the
foundation for the detailed engineering, equipment
procurement, and construction phases of most fertiliz-
er plant projects. IFDC's laboratories and pilot plants
are used to provide the essential process information
needed for the preparation of the basic process design
package. This package, containing the required
material balances, piping, and instrumentation dia-
grams and equipment data sheets, is then normally
used by the client to secure proposals from local or
international engineering and construction firms for
the full implementation of the project.

Process Plant
Problem Solving/Optimization

This activity involves the evaluation of production fa-
cilities with the objective of manufacturing different
product grades andlor improving plant capacity and
therefore profitability. Such evaluations usually result
in relatively minor changes in the plant facilities to
bring about substantial increases in production and
cost savings. Most work is related o phosphate
processing and compound fertilizer granulation.

Environmental and Industrial
Hygiene Studies

These studies are designed to examine the ambient
and workplace environment in a broad range of fer-
tilizer production facilities. In addition to identifying
and measuring process losses and estimating the as-
sociated impact on production cost, these studies
may also include plant safety audits, evaluation of
emergency procedures, assessment of hazards, and
recommendations for implementing corrective meas-
ures. Capabilities are also being developed to measure

and control the impact of the use of fertilizers and
agrominerals on the environment.

Agro-Economic Studies

Our staff conduct research related to development,
selection, and management of fertilizer for efficient
crop production in tropical and subtropical soils. Soil
chemists, fertility experts, agronomists, and crop
physiotogists focus on the mechanisms of fertiliz-
er/soilicrop interactions influencing crop response to
applied nutrients in laboratory, greenhouse, and field
envircnments. Working jointly with economists, so-
ciologists, biometricians, and engineers, our
agronomists provide technical assistance with
problems in developing countries ranging from iden-
tification of nutrient loss mechanisms and modifica-
tion of fertilizers or management strategies to
overcome these losses to the evaluation of cost/benefit
relationships, farm-level constraints, and data decision
support systems.

¥ ) 1 §

(3

ST S

5

o

#ﬁ"'\n\\"’




Research and Development
of Products/Processes

IFDC is uniquely qualified to offer a wide range of
research and development services and can conduct
numersus operations and evaluate many processes using
a wide range of specialized and sophisticated equipment.

Our staff can develop technology appropriate to the con- §

stramts of the situation for the cmall and large en-
trepreneur. They can use a variety of modern
instruments, such as X-ray diffraction, X-ray fluores-
cence, scanning electren microscope. liquid and gas chro-
matographs, infrared spectrometers, uitraviolet visible
spectrophotometer, differential scanning calorimeter, ion
chromatograph, image analysis, and differential thermal
analvzer and thermogravimetric analyzer.

Training

An increasing numbei of specialists must be added to
the work force of the fertilizer sector each year if de-
veloping countries are to meet their food production
goals. IFDC’s group training programs are tailored to
meet the needs of organizations, governments, or
sponsoring agencies interested in fertilizer sector de-
velopment. These programs cover all facets of fertiliz-
er production, marketing, and use. Specialized
training is also provided for individuals at the request
of their government, institute, or company. All pro-
grams draw on the expertise of IFDC's multidiscipli-
nary team of training specialists to provide
stimulating and innovative sessiors. This training
may occur informally on the job, or it may occur in a
larger, more formal group setting.



Product Coverage

Raw Materials

Phosphate rock
Sulfur and pyrites

Intermediate Materials

Ammonia
Phosphoric acid
Sulfuric acid
Nitric acid

Phosphate Fertilizers

Single superphosphate

Triple superphosphate
Monoammonium phosphate

& diam—onium phosphate

Gro..d phosphate rock

Partially acidulated phosphate rock
Sulfur-fortified superphosphates

Nitrogen Fertilizers

Ammonia

Ammonium sulifate
Ammonium nitrate
Calcium ammonium nitrate
Urea

Ammonium chloride
Ammonium bicarbonate

Potash Fertilizers
Muriate of potash
Sulfate of potash
Fotassium nitrate

Multinutrient Fertilizers

Ammonium phosphate-based NP and NPKs
Urea-based NP and NPKs

Nitrophosphates

Miscellaneous

Sultur-coated fertilizers
Rubber-coated fertilizers
Urease Inhibitors
Supergranular urea
Slow-reiease fertilizers



A Partial Client List

Companies and Organizations

Abonos Colombianos, S.A.—Colombia

Agricultura! Inputs Corporation—Nepal

Agricultural Services, S.A.—Haitl

Akdeniz Gibre Sanayil—Turkey

Bangladesh Agricultural Development
Corporation

Bangladesh Chemical Industries Corporation

Caribbear. Development Bank—Barbzdos

C.F. Braun—United States

Chemical Company of Malaysia

Ckilean Nitrate Corp.—Chile

China National Chemical Construction Corp.—
People’s Republic of China

Deepak Fertilizers and Petrochemicals
Corp., Lid.—India

FEECO International—United States

Fertllizantes Mexicanos, S.A.—Mexico

Fertilizantes Ecuatorlanos S.A.—Ecuador

Foster Wheeler Internaticnal—United States

FPM Serdirian Berhad—Malaysia

GEASA—Aigentina

Hatch Associates—Canada

Industrial Development Corporation—Zimbabwe

Instituto Venezolano Tecnologico del Petroleo
—Venezuela

IRI Research Institute—United States

Israel Chemicals, Ltd.

Jordan Phosphate Mines Co., Ltd.

M. W. Kellogg—United States

Krebs—France

Monomeros Colombo Venezolanos—
Colombia

Occidental Petrcieum Co.—United States

Offlce Togolais des Phosphates—Togo

Overseas Private Investment Corp.—United
States

PALMAVEN, S.A.—Venezuela

Peladang Kimia Sendirian Berhad—Malaysia

Petroleos de Venezuela, S.A.

Petroquimica de Venszuela

Petrollam Nasional Berhad—Malaysia

Philippine Phosphate Festilizer Ccrporation

PhilRice—Phllippines

PT. Kujang—Indonesia

PT. Pupuk Sriwidjaja—Indonesia

Pyrites, Phosphates, and Chemlcels, Ltd.—
Indla

Queensland Phosphate, Ltd.--Australia

Quimbrasil—Brazll
Saudl Basic Industries Corporation
Singmaster & Breyer—United States

Governmental Agencies/Foundations

Asian Development Bank

Australian Development Assistance Bureau

Centro de Estudos de Fertilizantes—Brazil

Canadlan International Development
Agency—Canada

Deutsche Geselischatft fiir Technische
Zusammenarbeit—Germany

Egyptian Fertilizer Development Center

Egyptian National Research Centre

Empresa Brasileira de Agropecuaria—Brazl!

Empresa Colomblana de Minas—Colombia

Ford Foundation

Internationai Development Research Centre
—Canada

International Fund for Agricultural
Development

Kellogg Foundation

Kuwalt Institute for Scientific Research

National Academy of Sciences—United
States

Rockefeller Foundation

Sclentlfic Technical and Research
Committee of the Organization of
African Unity

United Nations Developmeni Programme

United Nations Industrial Development
Organization

U.S. Agency for International Development

The World Bank



Representative Projects
Completed by IFDC Staff

¢ Study to determine the possibility of producing NPK
fertilizers in Tbgo

* Pilot-plant testing and preparation of basic design for
revamping a nitrophosphate plant in Colombiu

¢ Fvaluation of urea-based NPK production for Mexico

* Feasibility study of producing and using fluid fertiliz-
ers in Hungary

¢ Assistance in the organization, creation, and furction-
ing of a “ortilizer research center in Brazil

* Process design and engineering assistance for instal-
lation of a pipe reactor in an existing fertilizer granu-
lation plant in Colombia

* Measurement of all effluent streams from a fertilizer
granulation plant in Brazil and recommendation of
modifications to decrease pollution and recover
materials

* Evaluation of proposals for the development of the
fertilizer distribution system in Indonesia

* Market analysis for a proposed Indonesian ammoni-
um nitrate complex

¢ Development of a plan to increase the use of fertilizer
on coccnut palms in Sri Lanka

* An analysis and feasibility study of a proposal to es-
tablish a regional fertilizer production and supply
center in the Caribbean

* Process development, coordination with engineering
firms, operator training, and long-term startup
assistance to a fertilizer plant in Malaysia

* Study to determine the feasibility of using Colombian
indigenous phosphate deposits to manufacture fer-
tilizer products for domestic use and possible exports

* Process design for the conversion of a granular triple
superphosphate plant to produce urea-based NPKs in
Colombia

Approach

We approach each project by discussing and defining
the scope of work and objectives with you. A written
proposal is then prepared that includes: our understand-
ing of the project’s objectives; the scope of work; a
detailed work plan and schedule; an estimated comple-
tion date; resumés of staff and outside consultants as-
signed to the project; project cost; and method for
presentation of findings, conclusions, and recommen-
dations.

Each project team is headed by a principal investiga-
tor or project coordinator. Staff with the required ex-
pertise are chosen for specific tasks; senior staff
members participate in all projects. The report contain-
ing the conclusions and recommendations presented to
you is developed through the total effort of the team
and represents IFDC's best analysis and judgment.

Services are provided on a cost reimbursable basis.



For further information please contact:

Dr. Donald L. McCune

Managing Director

IFDC—International Fertilizer Development Center
PO. Box 2040

Muscle Shoals, Alabama 35662

Telephone No: 205-381-6600

Telex No: 810-731-3970

Telefax No: {205)381-7408




International Fertilizer Development Center
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Market Development Studies

Studies in market evaluation conducted
by IFDC staff involve a wide spectium of

surveying and technical analyses that can

be applied in an international context.
Projects have included mar keting ana-
lyses for both existing and poientia!
products, commeaditics, and faciiilies.

Typical projects have covored:

° A fertili“‘wzi-r H’!{""(f}?iiié} study for Migeria,

The objectives of the siudy were 1o as-
S{eNIS i-nr» maineling systen and any

constraints on it: develon supply and
demand projeclions; develop plans and
detailed investment proposals for a jer
tilizer marceting svsteri: ana make
recommendations concerning policies
and government action neadod o
achieve these objnctives,
¢ A miarketing study ior Venezuela, The

study team examined the fortilizer sup-

ply, markeling, and distribution system

to determine wavs to improve its opera-

tional and cost efficiency while provid-
ing farmers with fertilizers and
fertilizer-use knowledge necoss 5ary to
derive maximum econornic benefis,

o A fertilizer secior stuay for Cameroon,
The study 1cam eva'uated the present
system and proposed imnrovements.

The teamn members covered three inter-

linked areas: fertilizer supply, markei-
ing, and use.

[+
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A fertilizer sector study for Kenya. The
purposes ot the study were to (1) deter-
rmine economic returns to fertilizer use
on principal crops and forecast an ef-
fective demand for fertilizers and (2)
develop a strategy for promoting a
market-based efficient fertilizer market-
ing system.

Regional supply/dermnand studies of Afri-
ca, Ak Latin America, and the deve-
loped countries,

World sunpiy/demand stucies to ana-
lyze the chianging patterns of world fer-
tilizer production and consumption and
o idenidly major rends.
Repuotis on intermisbonal fertilizer market
information sources.

Reports on current fertilizer market
statistics frorm about 60 daveloping
countries. These statistics include farm-
level prices on major fertilizer products
and crops.

A market survey of phosphate fertilizers
in Colombia. The demand for phos-
phate fertilizers and future supply and
demand were analyzed.

A study of Ghana's fertilizer procure-
ment and marketing system. Proposals
for privatizing the fertilizer-relaled
processes and improving the already
privatized nonfertilizer farm input sys-
tem were also developed.

¥

’



ibution,

Fertilizey sty

P L '_‘. e
or ferylizore

!Q’?

siul

DOSLICOeS

oo

Cropy | j , CThE farmer
must be cly onibe dettilizer

t:»em_c; GV dhan anrtwhiore he

wanis .

IFDC S technical assisiance i the distri-
bution area involves all aspects of physi-
cal distribution, {rom the point of
production or import down o the
and retailer level, This covers
dling. packaging, wansportation, and

warehousing, ntanming and
operation of il m\f@f'ﬂ“ { moand in-
tegration vnh ciher segme
all supply and rrm.!fu«.m(:; vlan.
methods are red, such as move-
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mechanical packaging and nandiing sys-
tems; use of unitized loans, including
pallets. slings, and injen: swh e bulk con-
lainers. §nn'«:~ arg all considered in the

context of integratea supply. iransporta-
tion, and siorage systams using ail forms
of ranspurt--by road, vail, and water.
Storage systems, inventory control, and
planning are also of critical importance.
The overall objeclive is to achieve the
most practical and appropriate system at
the most reasonable cost.
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ciistribu siddies:
the distribution systern in

o
A review of
Bangladesh.

Assessment of bulk import handling

methnds in India.
Heview of the Indonesian distribution
svstem,

A mazjor 0-year distribution strategy
s\uc‘v o Indonesia

A trensportation ;»u':d warehiouging
f::md_, in Nigers.

Studies of distribution aspects as part
of overall production and marketing
strategies have besn undertaken in
Niqeria Venezuela, Turkey, Rurkina
raso, and Cote d'lvoire.
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consequances

tvaluating the cconomic
{ policy options.

of alternative: feriilizer
Analyﬂr*q the nolicy implications of for-
tiizer research. technology deve I -

ment mM franstern, and g lobe! econormic
trends.

Providing gaidelines for evaiuating, for-
mulating, implemaenting, and monitoring
fertilizer policies.

Establishing technology, resource, and
research priorities

iaking into

ment andg Eval

Sample projects
sonneal m

Lo

canducted by IFDC per-
nclude:

A vice poticy vroject n Quuiheﬂs‘[ Asia
involving Indonesia. Malaysia, the
Philppines, and Thailand.

A global eneray and fertilizer paolicy.

A giobal fertilizer suliur and food

production policy.
A fertilizer price anrl
Bangladesh.

subsidy policy for

A re"\.'i-ow of the Bangladesh fertilizer
sactor to evaluate developments and
identif y ma_m Issues and policies.

A study 1o identify policy issues in-
fluencing the effective restructuring of
Pakistan's fertilizer aactor,

A study to determine technical and
economic rhar 1ges required to impreve
the effectiveness of Burma's fertilizer
sector.



Feasibility Studi

An unbiased, understandable, and techni-
cally comperent analysis of a new venture
is a valuable tool for any decisionmaker
corisidediing & majur caniial investimeani.
IFDC's Lwff use & variety of tachniques
and fmancral anaiyses to meet the specif-
iIc needs of g p-x rtic ui T (‘!som The ex-
pexle”"“- of ‘1 e IFDC staff in this zrea
includes:

e The technical and economic feasibility
of building & fertilizer plant in Burkina
Faso.

¢ The techrnical and
of Miger's pro
ertilizer

zconomic feasibility
du,:,y_J its cwn phesphate

s A prelivinas, geconomic analysis of
selected :eifm‘r-':-'-vtive sunply
schemes 1o enatle & fertiizer company
n r.:(,UaJ\.u i n:«s.?et _-:v:'ajec:ted saies
requiremeants,

faruhzer

y v concerning a urea
fertilizer plant in indoresia, Tnis study
estimated the ‘sr:u;r’«':ui for urea on Java,
determined whether an expansion of
the complex could c’c,ouom.L,@Hw supply
the vrea meadkat of Java, ard icentified

aiternatives including export jor marksat-
ing the tonnages receivad from outside

markets.
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&5 and Investment Analvses

5

A technical and ¢conomic assessment
of an NPK plant in Togo.

The agrenaimic and marketing compo-
nents of a feasinility study for a fertiliz-
er complex in Thailand. The purpose of
the study was 10 determine the feasibili-
ty of constructing & large nitrogen and
phosphate fertilizer complex to supply
most of Thaiiana’s domestic fertiiizer
raguirements.

Delerminatior of the appropriate
nroducts and the size and location of
their markais for an ammonium nitrate
fertilizer niani in indonesia.

eonomic evaluation of a urea and di-
armmondm prnosphate complex in
Cameroon, as part of an overall fertiliz-
&r secior study.
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