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ERS Concept
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2| AirSeparation
Conversion
CO +H,0 = CO, +H,
Ammonia \ Reformed syngas
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Synthesis Separation
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Technical feasibility

Environmental impact
evaluation

T f. K. Vrancken + team
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Approach

.X' Does the project have a "
technical design?

Is it an innovative concept?

What will be the overall
impact on the environment?

How does this impact compare to
* traditional waste
management

e traditional producti
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Inputs and
outputs

Fmissions to
air

Emissions to
water

Raw material
use

Land use

METHODOLOGY
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Assessment of environmental impacts

(lassification

Climate change Human Health
Ozone depletion
Human toxicity

(limate change Ecosystems
Terrestrial acidification
Freshwater eutrophication
Terrestrial ecotoxicity
Freshwater ecotoxicity
Marine ecotoxicity
Agricultural land occupation
Urban land occupation
Natural land transformation
Metal depletion

Fossil depletion
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Characterisation—
environmental impact
per category

l

Characterisation -
Environmental impact
per damage category
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Normalisation
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Weighting
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Result -
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ERS System

Assessment of environmental impacts

Waste collection
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Transport industrial ERS treatment
waste to ERS of industrial waste

|
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AMMONIA
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Functional unit:
production of 650 kton
of ammonia and 1,240
kton of urea from
3,500 kton of industrial
post-recycling waste



Assessment of environmental impacts

Benchmark from ammonia and urea production perspective
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' Waste collection i
: Transport IW ERS treatment !
: to ERS of IW
| System boundaries of system I
! “urea and ammonia from waste” | '

Functional unit:

production of 650 kton
AMMONIA UREA of ammonia and

Primary production  Primary Production
AMMONlA e
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Assessment of environmental impacts

Benchmark from waste management perspective
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K Result

Ammonia and urea production perspective

ERS
concept

Fossil based
prod
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Result

\
Ammonia and urea production perspective %

Net
result
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- f Result

\
Waste management perspective <

Urea and
ammonia
production

Incineration
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Conclusions

Better overall

] environmental
. | Innovative concept, performance
i based on compared to
" proven technologies traditional

techniques

e Recommendations

Focu§ on high Effects on input and Use §X|st|ng Optlmalls§t|on
calorific input output markets experience for potential
operation
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