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Without mineral fertilizers human life 1s
unsustainable.
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6.6 billion people. Without

fertilizer, forget it. The game Is
over.o

Dr. Norman Borlaug
Nobel Peace Prize Winner
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By 2050 we will have

©3 billion

new mouths to feed.
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A EU Climate Change Policy
A GHG emission from fertilizer production

A Emission Trading and consequences for the
Fertilizer Industry

A ETS benchmarks
A Emissions from fertilization
A Low Carbon Economy




New EU policy & Legislative context ?’z,‘,«

AThe EU #Ehemgye Changeo ¢
i 20-20-2071 10
A EU mandatory targets for 2020:

A20% increase in energy efficiency .

A20% reduction in GHG emissions (compared to 1990).
» ETS: 21% saving in 2020 , (base 2005).
» Non ETS activities : 10% saving in 2020 (base 2005)

A20% share of renewable in all EU energy consumption.
A10% bio -fuel components in vehicle fuels:

>> Volumes conditioned to respect of sustainability criteria




Green House Gas Emissions in Perspective?’z,,«

AGHGS®O s a, I NeO a@dOCH, (all relevant for agriculture)
A Global emission ~ 50 bil. ton CO,

A EU-27 emission ~ 5 bil. ton CO,
I Agriculture ~ 450 mil. ton CO,
I Fertilizer production ~ 77 mil ton CO,

A A 20% reduction in 2020 by the EU-27 countries
contributes globally to a 2% reduction assuming
no global (economic) growth




New ETSTHow t he EU expects W
A Emissions Trading Scheme (ETS III)
I Full auctioning for the electricity industry

I Reduction targets to be met by extending scheme to
Include all manufacturing sectors.

I Industries sectors exposed to international
competition will get free emission rights

I Non ETS sectors (agriculture, construction,
services and traffic/transport)  reduction of 10%

I Unilateral EU decision in the hope that the rest of the
World will follow.

EFMA has accepted the approach and the industry is working
towards these targets. EFMA is advocating for 100% free emissions
for the industry to an agreed (fair) benchmark.
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The Fertilizer Industry is releasing GHG mainly

from Ammonia and Nitric Acid production. ?Aq.
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Figure 1: Fertilizer production and greenhouse gas emissions

EU - 27: ammonia production units emit ~ 29 Mil ton CO,
(2005) nitric acid production units emit ~ 48 Mil ton CO,




CO, Emissions from Ammonia Production : £

A Ammonia is the basis for nitrogen mineral fertilizers.

A Ammonia is produced by high pressure synthesis of nitrogen
(from air) with hydrogen. The source of hydrogen is either natural
gas, oil or coal.

A The process liberates CO, of which:
~70 % comes from the feedstock.

~30 % comes from heating the feedstock.

A Energy consumption per EU BAT for natural gas based plants:
I 31.8 GJ per ton ammonia for existing plants.
I This generates 1.8 ton of CO, per ton ammonia.

A Ammonia production is energy intensive.




Relative Energy Consumption and CO,-Release:

Ammonia Plants with different Feedstock ?l»«
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Ammonia plants with other energy sources
operate with higher energy consumption and
higher CO , emissions per ton of ammonia




Energy Efficiency in Ammonia Plants 3 /,
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Production close to the theoretical limit:
CCS a potentially attractive route for CO, reduction




N,O emissions in Nitric Acid production 74“_

A N,O has 310 times the warming potential of CO,

A The average emission of N,O in EU fertilizer plants in
2005 was 7.3 kg per ton of Nitric Acid (2.2 ton CO,).

A Depending on production technology (low, medium, high
pressure) different N,O emission levels.

A The installed Nitric Acid capacity of 21.5 mil. ton leads to
48.1 mil ton CO, emission.

A Reduction to BAT levels will lead to 12.3 mil. ton of CO,
emission and reduce the emissions by more than 70%




N,O abatement in Nitric Acid production 74«».

Two practical solutions with different effects

A Catalytic decomposition of  N,O just after being formed in the
burner:

I Slight modifications may be required, limited investment.
I In medium pressure plants a level of 1-2 kg N,O seems possible.

I In atmospheric and high pressure plants a reduction below 2 kg N,O
can be difficult due to pressure limitations.

A Catalytic decomposition of N ,O in the tail gas:
Potential to achieve very low N,O levels.
I Only applicable for high tail gas temperature (> 420 °C).
I High investment cost to retrofit existing plants.
I Only Uhde licences technology

DSM Agro has the world record N,O abatement




Production of finished fertilizers at BAT levels 3 i




