O -BASF

The Chemical Company

= Introduction to BASF Aktiengesellschaft
= Short history of the Agricultural Center Limburgerhof

= Fertilizer development today
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O -BASF

The Chemical Company

1965 — 2005

From Ludwigshafen to the world |

1953 — 1965 |

The beginning of the plastics age

1945 — 1953
Reconstruction and new beginning

1925 — 1945
New high-pressure syntheses

1901 — 1925

The age of fertilizers

§ 1865 — 1901

Founding of BASF — the age of dyes
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O -BASF

The Chemical Company

Percentage of sales in 2004

>15% ® Chemical (not for consumer goods)

10-15% e Automotive
® Energy
® Agriculture

5-10% @ Construction

<5% ® Carpets ® Electrical/electronics ® Packaging
@ Cosmetics ® Furniture ® Paper
e Detergents and @ Health ® Printing
cleaning agents @ Leather/footwear ® Textiles

Other industries: approximately 12% in total
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O -BASF

The Chemical Company
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Fertilizers Business Unit Europe

Product development fertilizer CAD/D
P O -BASF
Agricultural Center Limburgerhof 1937 TR CETY
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Fertilizers Business Unit Europe

Product development fertilizer CAD/D o- F
Agricultural Center Limburgerhof: hot house for tropical crops 1928 = ==
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Fertilizers Business Unit Europe

Product development fertilizer CAD/D

O -BASF
Begin of commercialisation of newly developed products TR CETY
1914 ammonium sulfate 1973 Triabon® CDU slow release
1919 ammonium sulfate nitrate 1984 Mantrilon® chelated manganese
1924 urea 1985 Basfoliar Combi-Stipp® Ca foliar fertilizer
1925 ureaformaldehyd 1987 relaunch of ASN as sulfur fertilizer
1926 calcium nitrate 1988 Basammon stabil® ammonium stabilised (DCD)
1927 Nitrophoska® complex fertilizer Nitrophoska stabil®
Hakaphos® soluble salts 1997 Basacote® coated fertilizer
1928 Calcium ammonium nitrate 1999 ENTEC® ammonium stabilised (DMPP)
1956 Fetrilon® chelated iron KICK® wetting agent
1961 Floranid® IBDU slow release 2001 ENTEC solub 21® ammonium stabilised (DMPP)
1963 Kamasol® NPK+TE solutions 2002 Basafilm coated slow release
1968 Agrosil® root stimulant 2003 Nitrocote 9M® coated urea
1971 Basfoliar® foliar fertilizer 2004 Basacote Tabs 6 MK®
1972 Hygromull® soil improver 2005 Floranid sprayer® sprayable IBDU

®registered trademark
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Fertilizers Business Unit Europe

Product development fertilizer CAD/D
b Hi - BASF

Agricultural Center Limburgerhof e Gremical Company
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Fertilizer Business Unit Europe

O -BASF

The Chemical Company

Controlling Production planning
Vaupel ~ pe--oe-ied Weinand
PEC-Rhin, Ottmarsheim

Demey

| 1

Production Antwerp Product development Production Ludwigshafen
. M Kummer Mauf
T T T
Agricultural development | |
Zerulla

L J
Wissemeier

Technical development
Rahn
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O -BASF
CAD/DK CAD/DP CAD/DT
8 employees 21 employees 9 employees
agricultural laboratory glasshouses pilot plants

pot experiments
lysimeter

field trials
trials in farmers fields

analytical laboratory

development and realisation
of screening and model tests

development and realisation
of specific chemical analysis
(soils/plants)

coordination of
research partners
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trial planning
and coordination

glasshouse and field trials

contraction and supervision
of external trials

compilation, evaluation and
documentation of trial results

registration of products

support of marketing units

development of processes
and technologies

contraction and guidance
of research partners

coordination of engineering
work

development and realisation
of analytical methods

small scale production
of fertilizer samples

support of production units
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O -BASF

The Chemical Company

Reasons for cooperation: competence, equipment, certification

Central Analytic

Institut Fresenius
metabolism/
analysi

Research Labs

FZ Jiilich
isotopic markers

Toxicology/
Ecotoxicology

Universities
diff. Institutes

Engineering

Patent Department
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O -BASF

The Chemical Company

ca. 15.000 plots CAD/D
ca. 1.000 plots partners
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Fertilizers Business Unit Europe

Product development fertilizer CAD/D

Product development - Idealized sequence

The Chemical Company

Protiuct idea

Feasibility

Acceptability

Requirement profile | Efficiency
100- T -
1000 Screening | Model trials
(standardized conditions)
5-50 Screening I Pot trials
(partly standard. conditions)
3-5 Screening lli Field trials

(with model crop)

most import. target crops
typical sites
frequent cultivation syst.

2 Optim. quantity
and timing

Recommandations
for use

desk research

Elaboration of
production process

Formulation
« Additives

* Technology
Pilot plant

Constr./adaption
of product plant

Toxicology

« Humans

« Environment
Fate and

reactions within
the environm.

1 Registration
under Chemicals Act = Toxicology documents
unt&er Fertilizer Law » Effectiveness, safeness

Handing over to customer

Support with elaboration of marketing strategy,

promotion material and promotion campaign
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