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The chemical industry has‘arhistorical opportunity tc
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Disburse methods:
1. Air

2. Tubes

Air pollution from particles — causing health probl em;X




Ammonium emission — limiting fertiliserefiect X Much shorter working with X
oge - ° ~ ) ~ - ) <4 . \ . of old . -
Granulate fertilizer needed = nitrogenleaching X More traffic: Causing CO2, cos!

Air pollution from particles — causinghealth pro'r‘Jem;X Wear partsiin soil and damage from dry root

The problem: Today in Europe
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Disburse methods:
1. Air

< 2. Tubes

3. Injection

PROBLEIVIS:
Ammonium emission — limiting fertiliseReiiect X

Granulate fertilizer needed = nitrogenleachingly ¢

Air pollution from particles — causing-health probJemsX

Tank with
Sulfuric acid
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SOLUTION: )"/ (=)

Ammonium emission — reduced by 50%

Air'pollution from particles — significantly reduced
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Nitrogen leaching — red



This method has proved

Very high ROI

This method has proved

cost neutral

Ih -uture in Europe

Tank with I
Sulfuric acid

Due toladded ammonia the fertilizer
iSiincreasediso no granular fertilizer is nessecary

Hence: Time, transport and traffic is reduced

Significantly reduced nitrogen leaching

Tank with
Sulfuric acid |1

Ammoniumiemission — reduced by 50%
ATRpollutionifrom particles — significantly reduced

Nitrogenileaching — reducec



Potentially reducing 15 million tons/yea he solution: Future Iin Europe
of CO, in Europe Terk with i l
ulfuric acid \

@ @ @,®
SyreN+ reduce CO, with 821 kilo/pr'Ha SOLUTION: 5/ 1k )

Due to added ammonia the fertilizer
isiincreased so no granular fertilizer is nessecary

Hence: Time, transport and traffic is reduced

Significantly reduced nitrogen leaching

Tank with

According to a survey done by Aarhus University, Sulfuric acid

SyreN reduce CO, with 220 kilo/pr Ha
SOLUTION: )"/ (=)

Ammonium emission — reduced by 50%
ATRpollutionifrom particles — significantly reduced

Nitregenieaching — reduced



During the next 30 minu ze .

| will explain how sulphurl Jf“JJ has the pote

Saving 10.000
r)rv’-’rfJ:J"F,Jr!"-’
deaths/year

Reducing 200000
tons/yearornitrogen

leaching terground water

Reducing 500 000
tons/year of
Ammonia emission




| know... that these are

And | may be wrong!

r

Euro/year of health-
related external cost

Reducing

tons/year of

Heleltielri2 200 000

o)/ /Elf of nitrogen

leaching te ground water:

Saving 10,000
premature
death/year

Reducing
tons/year of




| know... that 5 Se are big numbers!

And | may be wrong! As others hava been before me

2007
world market “There’s no chance that the
ymputers.” IPhone is going to get any
irman of IBM significant market share.

No chance.”
--Steve Ballmer, CEO Microsoft




convince you

[IULCS
enting a short movie on ti

o 3

NITR O evaporation

/é nature

nmoniuim

\
(>
\\
p o=
(@
((®
k"\

5 part of the system
ners, environment

ates from ammonia (DK)

AC ',JQH



i How it works

i Test results
i Problems with the present situation

' Future benefits

i What are we waiting for?




i How it works




pH value is decisive for NH; (ammonia) or NH,, (ammonium)

NH; emission kilo N hal 50
40
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20
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i} 5 6 7 8 9 Slurry pH

Source: Javis and Pain, 1990



i Test results




Casestudy June 152010

Accumulated ammonia emission after distribution of cowslurry on grass

N loss g/ha
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Source: DJF: Tavs Nyord, University of Aarhus 2010



Denmark have the strictest environmental legislation in the world

- Danish farmers have learnt to utilize the slurry better the hard way!

450.000

400.000

350.000

Harvested crop
300.000

250.000

Slurry
200.000

Mineral fertilizer
150.000

100.000

EOESINSE. 1983REOSRE 1993 1995 1997, 19998m EO01 2003 § EmESN 2007 92Q05

Source: Knowledge center for agriculture



i Problems with the present situation




Air particle pollution

— causing 450.000-680.000 premature deaths every year
M U

Health related costs from air pollution 766 billion EURO

24,1%

23,5%
18,0%
9,5%
7,9%
6,5% 6,5%
1,3% Lyl 1,0%
Combustion in Non-indust. Combustion in Production Extraction and Solvents and other = Road traffic Other mobile Waste Agriculture
energy and transf.  Combustion manufacturing processes distribution of product use sources management and
Industries plants/wood industry fossile fuels burning

Source: CEEH Scientific Report, + J. Brandt et al...



Future benefits




Benefits:
1. Better yield 2. Less nitrogen leaching

Tank with
BaIIast Sulfuric acid

Rape yield increase
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Benefits:
1. Better yield 2. Less nitrogen leaching

Tank with
Sulfuric acid
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What are we waiting for?



In Denmark — legislation’andincentives are in place
17.3% of total amount of slurry is acidifiec

Number of units m3 slurry

Stable acidification:
Infarm 110 systems 900.000 m3

Hyldegaard staldservice 15 systems 100.000 m3

Tank acidification:
Harsg 35 systems 1.200.000 m3
@rum 30 systems 1.000.000 m3

Field acidification:
SyrenN 86 systems 2.000.000 m3

Total amount 5.200.000 m3




But Denmarkiisjustithe beginning

The chemical industry has arhistorical opportunity to benefit
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| know... that these
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2013

Theoretical total market in
1,2 billion tons Slurr

50% is acidified ->600,000 Ta
X
1-2 Itr Sulfuric Acid / tons

1-2 million tons Sulfuric




