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Headquarters-

Ugandan Rock Evaluated
for SSP Production

I~'- IAn IFOe ,e""",h le,m I, helping

Uganda find ways to use one of

~ its indigenous resources. The
',,- researchers are testing Uganda

phosphate rock's use in the production of
single superphosphate.

In October 1982 the Bearden-Potter Cor­
poration of Lakeland, Florida (consultants to
the Ugandan Government), requested IFOC
to determine the Ugandan rock's potential
as a raw material in single superphosphate
production from the beneficiated rock.
Bearden-Potter, a private corporation, had
been engaged by The World Bank to conduct
a complete feasibility and engineering study
for reinstating a single superphosphate
plant that had been closed because of a civil
war in 1978.

IFOC has completed characterization of
the Uganda phosphate rock run-of-mine
sample and a concentrate. The Center was
requested to do batch single superphos­
phate production tests and to demonstrate
the process in a continuous laboratory­
scale unit. IFOC is arranging for testing of
this product in Kenya (the potential market
for this product) under the umbrella of the
IFAO project.

Subsequently, the Ugandan Government
expressed an interest in considering the
partial acidulation and granulation of the
concentrate. These tests have been com­
pleted, and results are being compared with
single superphosphate.

As an extension of the study the Uganda
Government requested that the rock be
evaluated for production of phosphoric acid,

(Continued on page 3.)

Stamicarbon, a subsidiary of OSM, has
the responsibility for licensing, basic engi­
neering, staff training, and commissioning
of plants based on OSM know-how. UKF is
the fertilizer division of OSM. UKF makes a
very wide range of fertilizers, including
single-nutrient nitrogen and phosphate
fertilizers as well as various types of com­
pound fertilizers. Its total annual production
capacity is about 5 million tons of product.
Much of this capacity is directed toward
foreign markets including those in develop­
ing countries.

There is a worldwide interest in urea­
based NPK production. Because ofthe high
nutrient content in this type of fertilizer, the
volume and weight are reduced, thus result­
ing in savings on transportation, storage,
and application costs. In many developing
countries, urea is readily available and is
their most important nitrogen fertilizer mate­
rial. The use of urea in the production of
NPK fertilizers, however, causes process
complications. To investigate and solve
some of these problems, IFOC has started a
pilot-plant research program.

{Continued on page 3.;

-'
Mr. Marcel Tanke, Special Project Engineer (left); Mr. Wim Cramer, Stamicarbon Engineer; and
Mr. Theo Wolff, UKF Production Manager, inspect a sample of urea-based NPK fertilizer.

Headquarters-

IFOe and OSM Exchange Urea-Based NPK Know-How

liThe fertilizer world is a
small world. All of us in the
fertilizer business have to put
our ideas together to create
solutions for problems that we
have in common. II - Wolff

It IAnId,. exeh"ge on u'e,-b"ed!lJ~ NPK production between IFOC~/~ and OSM is proving to be mutu­
~ ally beneficial.

Two Dutchmen-Mr. Wim Cramer,
Senior Commissioning Engineer, Stamicar­
bon, Geleen, the Netherlands, and Mr. Theo
Wolff, Production Manager, UKF, Rotter­
dam, the Netherlands-visited IFOC Head­
quarters during April 16-May 10, to observe
IFOC pilot-plant tests for the production of
urea-based NPK fertilizer. In return, an
IFOC engineer will soon visit their plant in
the Netherlands to see similar operations
on a larger scale (1,000 tons per day).



Venezuelan fertilizer factory worker resacks spilled fertilizer and handsaws the bag.

and PALMAVEN personnel an opportunity
to learn more about various facets of study
implementation and report preparation,
PDVSA proposed providing three counter­
parts to work at IFDC with the study team.
These counterparts included Mr. Canio
Cestone, Chemical Engineer; Mr. Carlos
Sanchez, Agronomist; and Mr. Luis Fracisco
Rivero, Chemical Engineer.

Cestone, a member of PEQUIVEN's pro­
cess evaluation department, worked with
the team at IFDC for two periods, January
23-February 4 and February 27-March 26.
His interest was related to the preparation of
fertilizer demand projections. With Martin'ez'
guidance, Cestone prepared a procedural
manual for making and/or modifying de­
mand projections based on models used in
the study.

During the periods January 30-February
11 and February 27-March 15, Sanchez
assisted Williams and Kapusta with the
marketing portions of the study.

To assist the IFDC team in the implemen­
tation of the study, Rivero visited IFDC
during February 27-May 26. The main objec­
tive of Rivero's partiCipation in the study was
to afford him the opportunity to learn how
the study is structured and implemented in
order that he may be able to assume an
increasing role in PDVSA's fertilizer planning
activities.

As Rivero sees it, the study will be of vital
interest to a wide variety of groups. It will be
of interest to not only PDVSA but also the
Ministry of Agriculture, universities, and
other groups.

"The report will be of interest to the
Ministry of Agriculture because it will pro­
vide them with information to be used in
making policies and assisting farmers,"
Rivero said. "From the study, universities
will gain new ideas on fertilizer research
and research that is needed to support the
fertilizer industry."

On June 20 a meeting to review the study
will be held at IFOC Headquarters. PDVSA
and IFDC personnel will review the draft
report and incorporate suggestions or ideas
before the final report is completed. 0

production and supply. The present study,
however, is concerned with the marketing
system and examines the probability of
changing from granular fertilizer to blended
fertilizer.

In projecting Venezuela's demands for fer­
tilizer until 1993, the team developed three
scenarios under different sets of assump­
tions. These scenarios are referred to as the
"low case," "base case," and "high case."
On the basis of specific assumptions, projec­
tions were made for the following variables:
crop prices, nutrient prices, agricultural cre­
dit, crop areas, and irrigated areas. Accord­
ing to the "base case," demand for the
primary nutrients is expected to increase
steadily during the next 10 years.

The in-country data-gathering phase of
the study was completed on January 20,
and it was followed by a training phase at
IFDC Headquarters. To assist IFDC team
members and to afford PDVSA. PEQUIVEN,

Venezuela-

IFDC Team Develops 10-Year Marketing Plan

-•

I~IAn IFDC'ochn',,' ''''ot,,,,,,,pm­

ject with the Venezuela company,
Petroleos de Venezuela, S.A.
(PDVSA), should help that coun-

try become self-sufficient in food production
through an effective fertilizer marketing
system.

At the request of PDVSA. a multidiscipli­
nary IFDC team visited Venezuela during
January 10-20, to analyze Venezuela's fertil,
izer marketing system and to develop recom­
mendations that would help that country
meet its fertilizer demand until 1993. The
IFDC team consisted of Dr. E. C. Kapusta,
Regional Coordinator-Asia; Dr. W. E.
Clayton, Transportation/ Distribution Spe­
cialist; Mr. A. F. Little, Industrial Project
Analyst; Dr. Adolfo Martinez, Agricultural
Economist, and Mr. L. B. Williams, Regional
Coordi nator -Africa.

A previous IFDC study (1980) conducted
for PDVSA primarily concerned fertilizer

Headquarters-

Micronutrient Book Nears Completion

[illAn IFDC state-of-the-art apprai-J1 sal of micronutrient research inU tropical agriculture is scheduledfor publication in Fertilizer
Research during late 1984. In addition, the
publisher of the journal, Martinus Nijhoff/
Dr. Junk, will also be releasing the complete
text as a separate volume at that time.

Dr. Paul L.G. Vlek, Director of IFDC's
Agro-Economic Division, is the editor of the
beok, which contains ten chapters contri­
buted by various international micronutrient

specialists. Among the contributors are
Dr. Willard L. Lindsay, Centennial Professor
of Soil Fertility, Colorado State University;
Dr. F. R. Cox, Professor of Soil Chemistry/
Micronutrients, North CarolinaState University;
Dr. J. S. Kanwar, Director of Research, Inter­
national Crops Research Institute for the
Semi-Arid Tropics (ICRISAT), Hyderabad,
India; Dr. John Moraghan, former IFDC Soil
Scientist who was stationed at ICRISAT
(now with North Dakota State University);
and Dr. Mikko Sillanpaa, Professor of Soils

and Director, Institute of Soil Science,
Finlal"\d.

The book evolved out of a study tour of 20
tropical countries, which Vlek conducted

It is hoped that the principles
relating to micronutrients that
are discussed will provide a
background for Third World
program scientists.

(Can't an page 4)
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NPK Know-How (Can't from page 1)
"We came to IFDC to get a more

complete package of information
on the process," Cramer said.
"IFDC was a place where we could
see the process from another an­
gie. The emphasis during our visit
is on the practical side of NPK
production. "

This information exchange is pro­
ving to be a very important and prac­
tical experience for both parties.

"The fertilizer world is a small
world," Wolff said. "All of us in the
fertilizer business have to put our
ideas together to create solutions
for problems that we have in
common."

Each kind of fertilizer exhibits its
own granulation behavior. There­
fore, when a plant begins produc­
tion of a new type offertilizer, infor­
mation is needed on its production
characteristics.

The DSM personnel feel that
their observation of the pilot-scale
production at IFDCwill smooth the
way for the large-scale production
at Rotterdam. This is especially im­
portant since they have only a
limited period to do the large-scale
tests.

They foresee an ongoing infor­
mation exchange in the future be­
tween their company and IFDC.

"We look forward to enlarging
our contact with IFDC in an inten­
sive way," Cramer said.D

Mr. Marcel Tanke (right) explains details of IFOC's granulation pilot
plant to Mr. Theo Wolff (extreme left) and Mr. Wim Cramer.

Ugandan Rock (Continued from page 1)
gran ular triple superphosphate, mono­
ammonium phosphate, and diammoni­
um phosphate. The purpose of these
tests was to determine the behavior
of the rock in these processes for a
future expansion program.

Dr. A. H. Roy, IFDC Special Project
Engineer, is handling the production
studies for this project. In discussing
the present status of the project, Roy
said, "The plan at present is to set up
a single superphosphate plant in Ugan­
da. We will submit our final report to
Bearden-Potter by the end of July
1984 so that Bearden-Potter can sub­
mit their report to The World Bank
during the latter half of 1984. This
report will then be used to attract
private or public investors."

The IFDC researchers have com­
pleted the single superphosphate, and
single-step partial acidulation/granu­
lation tests in batch and continuous
scale. As soon as they receive fundi ng
and concentrate from Uganda, they
will perform the phosphoric acid,granu­
lar triple superphosphate, diammoni­
um phosphate, and monoammonium
phosphate tests.

The significance of this project lies
in the fact that a potential market for
this product exists in Uganda and
neighboring countries that are present­
ly importing single superphosphate.
This product will provide a partial
substitute for the imported product. 0

People's Republic of China-

Fertilizer Research and Design Institutes Examined

I~IAs a membe' of a Wo,ld Bank

Mission to the People's Repub-
lic of China during March 5­
24, Mr. Owen W. Livingston,

Director of IFDC's Fertilizer Technology
Division, visited five of the eight fertilizer
research and design institutes establish­
ed by the Ministry of Chemical Industry.
The purpose of the mission was to
evaluate the institutes and determine
their need for a loan from the World Bank

to provide new equipment and training.
Livingston accompanied three mem­

bers of The World Bank's Industry Depart­
ment and Dr. Bruce Stone, Economist

with the International Food Policy Re­
search Institute. The institutes on the

itinerary included the Research Institute
of Nanjing Chemical Industry, the Shang­
hai Research Institute of Chemical Indus­

try, the Southwest Research Institute of
Cbemicallndustry, the Design Institute of
Nanjing Chemical Industry Company, and

the Research Institute of Chemical Fertil­

izer Industry.
The MinistryofChemicallndustryestab­

lished these research and design insti­
tutes to improve the fertilizer technology
level of the country. Specific objectives of
the institutes include: (1) developing
schemes for using China's phosphate
rock, (2) furthering the production of
ammonia and finished fertilizers from

China's indigenous coal supplies, and
(3) improving the efficiency of China's
small fertilizer plants.

''The Chinese recognize that these
institutes need updating," Livingston
said. "The instruments are old and lack

automation. The personnel of the insti­
tutes need training."

To provide coordination for the eight
research and design institutes, the
Ministry of Chemical Industry created the
China Fertilizer Development Center
(CFDC) in January 1984. The purpose of

the CFDC is to ensure that the work of the
institutes is relevant to the needs of

China. It is also charged with the respon­
sibility of ensuring that duplication and
overlapping are avoided and that people
and equipment are used effectively and
efficiently.

"Another purpose of my visit to China
was to suggest new research areas that
the institutes should undertake to solve

China's fertilizer needs," Livingston said.
"I was also asked to determine if serious

problems of overlapping and duplication
exist and how to minimize these in the
future."

IFDC was also reqtlested to comment
on the planned training programs devel­
oped by the Chinese for CFDC and insti­
tute personnel. This may involve the
training of Chinese scientists at IFDC
Headquarters and other locations or
sponsoring experts to travel to China to
provide training.D
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Indian field workers mix soil prior to sampling for chemical analysis.

relation to the application of fertilizer affects
fertilizer efficiency."

To point out the importance of a project
such as this, Hong made this comparison:
"In Korea 1 hectare of arable land will feed
17 people; in Japan, 23 people; but in India
or Africa, only 3.5 people. The combination
of chemical fertilizer and the legume com­
ponent must be strengthened for a long­
term strategy."

The future direction of the project will be
characterized by both a broadening and
deepening of the database, covering differ­
ent agroclimatic and soil conditions. Indepth
observations within a location will seek to
better identify the factors affecting the be­
havior and losses of fertilizer nitrogen. For
example, the influence of factors-water,
soils, nutrients, and cropping systems on
the uptake of nitrogen by food crops-will be
studied.D

During 1983 the trials were moved to
shallow soils; he found that in shallow black
soils the efficiency of fertilizer can be quite
different from that achieved on deep black
soils.

"My observation is that the important
factor is rainfall:' Hong said. "Many times
people talk about the total amount of rainfall
during the cropping system. We also found
that the occurrence or timing of rainfall in

"In Korea 1 hectare of arable

land will feed 17 people; in
Japan, 23 people; but in India
or Africa, only 3.5 people."
-Hong

India-

Phase II of IFDC/ICRISAT Project Encompasses Additional Cropping Systems

IYISin'. 1980 IFDCeod the Inte'-

national Crops Research Institute
for the Semi-Arid Tropics(ICRISAT)
have collaborated on a fertilizer

research project in India. The general objec­
tive of the project was to develop improved
nitrogen fertilizer u~e technology for the
semiarid tropics.

The semiarid tropics include almost 20

million square kilometers encompassing all
or part of 50 countries in Africa, Asia,
Australia, Central America, and South
America. This region is harsh and is charac­
terized by limited rainfall and nutrient-poor
soils.

During Phase I (1980/81) Dr. John
Moraghan, a former IFDCSoil Scientist. was
stationed at ICRISAT. In that phase microplot
techniques were established for studying
the behavior of fertilizer nitrogen using
tracer techniques under field conditions.
Data were obtained for urea in sole sorghum
crops on both red soil and deep black clay
soil. Results revealed that for the best
method of application (split banding) 50%­
60% was recovered by the crop, 30%-40%
remained in the soil, and approximately 10%
was lost.

In April 1982 Dr. C.W. Hong, Soil Scientist.
was outposted in India for the initiation of
Phase IIof the project. Hong recently discuss­
ed the progress of his work. "I wanted to
broaden the database by comparing different
nitrogen fertilizers," Hong said. "We have
compared urea, diammonium phosphate,
ammonium nitrate, ammonium nitrophos­
phate, and urea supergranules."

Since most farmers practice inter­
croppi ng, Hong wanted to learn about
nitrogen fertilization in different cropping
systems. He first looked at the millet!
groundnut cropping system and later added
the sorghum/safflower cropping system.

Hong observed that there are extensive
areas of shallow soils in the semiarid tropics.

Micronutrient Book (Con"t from page 2)
during 1982/83 to assess their micronutri­
ent problems.

"The book was an added bonus," Vlek
said. "My original intention for conducting
the study was to determine the extent to
which IFDC should be involved in
micronutrients. "

The global tour during Vlek's assignment
afforded him the opportunity of combining
three activities: (1) observing tropical agricul­
ture in different regional zones, (2) visiting
different research institutions to determine
their national research capability, and
(3) determining the extent of knowledge on
micronutrients existing in these countries.

The target audience of the book is national
research program scientists in developing
countries. It assumes that the reader already

has a certain level of knowledge of
micronutrients.

Vlek's book complements another publica­
tion by Dr. SilianpiHi on micronutrients
prepared for FAG. As comprehensive as his
study is, Vlek emphasizes that the "picture"
of the micronutrient situation is not
complete.

However, it is hoped that the principles
relating to micronutrients that are discussed
will provide a background Jor Third World
program scientists so that they can mirror
their own accomplishments against those of
other countries in the tropics. Thus, they
should be better able to determine their own
research needs.

And what are the implications of this
study for IFDG's research program? Vlek
foresees no immediate changes in the exist-

ing program. However, IFDC would like to
develop a micronutrient program if funding
becomes available.

"This is one area where IFDC fertilizer
technologists can really make a mark:' Vlek
said. "Some micronutrient fertilizers that
are currently available are inexpensive but
not very efficient while others are efficient
but very expensive. IFDC could make a
strong contribution by developing a micro­
nutrient fertilizer having both qualities-low
cost and efficiency."

Vlek foresees that the book will have a
continuing relevance for tropical agriculture.
As he puts it, 'There are indications that
micronutrients will become a greater pro­
blem as crop intensification continues and
farmers are being forced into less fertile
lands."D
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Phi/ippines-

An IRRI Experience Draws to a Close

Philippine laborers transplant rice plots for a fertilizer applicator trial at IRRI.

IYIAfte, be;og po"ed " the 'ote,­

national Rice Research Institute
(IRRI) in the Philippines for 18
months, Dr. Ray B. Diamond,

IFDC Coordinator of Fertilizer Evaluations,
recently returned to Headquarters.

While at IRRI he worked with Dr. S. K.

De Datta, Head of the Agronomy Depart­
ment, and Dr. I.R.P. Fillery, IFDC resident
scientist. His work with De Datta dealt with
the conduct of trials to establish the effects
of placement and timing of nitrogen on use
efficienqy in relation to soil nitrogen-supply­
ing capacity and to investigate the efficiency
of phosphorus sources and ti me and method
of application in relation to soil character­
istics. Laboratory studies were conducted to
determine nitrogen release rates and phos­
phorus adsorption. His work with Fillery
dealt with the identification of factors
causing ammonia losses.

As is now commonly known, one of the
major problems in irrigated rice is ammonia
volatilization loss. Fillery is conducting
quantitative measurements of these losses.

According to Diamond, any nitrogen field
trials comparing sources or methods of
application should include water sampling
and analysis for fertilizer nitrogen. After
arriving in the Philippines, he began trying
to~estimate the water depth and nitrogen
concentrations to acquire a quantitative

estimate of the amount of nitrogen in the
floodwater.

Results of Diamond's work indicate that
when urea is broadcast and incorporated
with 4-5 cm of surface water, 45%-80% of
the nitrogen applied appears in the flood­
water, regardless of the rate of application.
These results were derived both at the IRRI
farm and at Maligaya Rice Research and
Training Center and were based on depth
measurements and the concentrations of
urea and ammonium.

"When trying to incorporate urea into the
soil while 4-5 cm of water is on the soil
surface, most of the nitrogen is going to be
in the floodwater," Diamond said. "If we can
manage water, that is, if we spread the
fertilizer onto a puddled soil that has little or
no free water on the surface, mix with soil,
and then add water 1-2 days later, I think

According to Diamond, any
nitrogen field trials
comparing sources or methods
of application should include
water sampling and analysis
for fertilizer nitrogen.

that we may obtain greatly improved
effiCiency. "

Results of Diamond's work at IRRIindicate
that late nitrogen applications must be
applied earlier than 5-7 days before panicle
initiation in order to obtain maximum yield.
This was true even where soil nitrogen
alone produced 5 tonnes per hectare of rice.
The delayed application of nitrogen adverse­
ly affected yields on soils with lower
nitrogen-supplying capacity more seriously
than was the case with more fertile soils.

Another aspect of Diamond's field
research included investigating the possible
use of an ammonia quick test kit to deter­
mine if itcan be used to determine ammonia
levels in floodwater. Results of this research
concluded that the kit can be used quite
effectively if ammonia level is the only
criteria that is being examined.

Diamond's work at IRRI included trials
with not only nitrogen but also phosphorus.
Partially acidulated phosphate rock (30%
acidulation) performed equally as well as
superphosphate put the lower levels of
acidulation (15% and nil) were inferior for
the crop im'mediately following application.
It was found that phosphorus application
may be delayed up to 4 weeks after trans­
planting without reducing yield response. 0
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Training Activities

The participants of the Fertilizer Distribution and Handling Training Program listen to a lecture held in
Miidras, India.

India, Singapore, Indonesia-

Tri-Centered Program Conducted Second Time

"In terms of learning, this program was a
great experience for its participants," Giroti
said. "They learned innovative ideas to apply
in their countries to make their distribution
system an effective one."

On the first leg of their journey, the dis­
tribution managers visited India, which han­
dles more fertilizer than any other developing

country. In India they observed offloading,
port facilities, warehouses, road, and rail
handling facilities. The group learned about
India's systems for handling bulk imports,
which cover a whole range of methods from
the fully manual to the fully mechanized.

"In Singapore, the crossroads of South­
east Asia, we saw modern bulk handling
facilities and import bagging terminals at
Jurong wharves," Clayton said.

On the last segment of their travels, the
distribution specialists visited Indonesia. On
the island of Sumatra, they visited PT.
PUSRI and learned about its sophisticated
fertilizer distribution system, which covers
all of Indonesia. Indonesia faces unique dis­
tribution problems since it must move fertil­
izer product between the islands. Most of
the fertilizer in Indonesia is produced on
Sumatra but consumed on Java and
Sulawesi.

"At the PUSRI factory at Palembang, we
observed storage and ship loading arrange­
ments and saw a bulk ship being unloaded,"

(Can't an page 7)

~ Transport modes, port handling, bulk imports, packaging, and

warehousing-these are a few of the topics covered duringo IFDC's second Fertilizer Distribution and Handling Training
Program, February 20-March 9, in India, Singapore, and

Indonesia. Cosponsors of the program were the Indonesian Association of
Fertilizer Producers (APPI) and the Fertiliser Association of India (FAI).

Twenty-two senior- and middle-level managers in government or in­
dustrial organizations having responsibility for planning and/or operating
fertilizer distribution systems attended the program. This year marked the
first time that the program has attracted participants from Bhutan and
Zimbabwe. Other countries sending participants included Bangladesh,
Burma, India, Indonesia, Sri Lanka, and Thailand.

The manager ofthe program was Dr. W. E.Clayton, IFDCTransportation/
Distribution Specialist. Other IFDC staff members were Mr. M. T. Frederick,
Chemical Engineer, and Mr. R. S. Giroti, Associate Training Coordinator.
Various experts from Indonesian and Indian companies and organizations
made presentations.

This program concentrated on theoretical and practical aspects of
physical distribution, packaging, handling, and warehousing. Formal presen­
tations and discussions covered distribution theory while field travel, a
major part of the program, provided the practical side of the program. The
participants observed different activities and types of operations in India,
Singapore, and Indonesia.

"At each location a different segment of the program was presented,"
Clayton said. "The distribution managers were exposed to a whole range of
practices. "

Dr. Entol Soeparman, Director of Research and Development for
P.T. PUSRI and an IFDe Board Member, addresses the participants
in the Fertilizer Distribution and Handling Training Program.

"In terms of learning, this program was a great experience for its
participants. They learned innovative ideas to apply in their
countries to make their distribution system an effective one."
-Giroti
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