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Decarbonising energy intensive industries by:

Process intensification measures

|dentifying potential synergies for GHG emissions mitigation
Demonstrating techn@conomiesustainability

Quantifying benefits to the UK and wider world.

ndustries whose GHG this project addresses:

Pairing of watetreatment and production of bto
H2.
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Disadvantages:
Advantages: A GHG emissions at
A Mature technologies, reliable U denitrification stage (CON,0O)
A Use of clean water on site for SMR U SMR furnace (CD
A Plants can be run independently A No heat integration

A Plant double size, space availability
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Advantages: Denitrification throughputis  Disadvantages:

greatly reduced, A SMR has to operate on impure stear
A In particular NO emissions are feed
avoided (GWP of 220 years) A Digestatdiquor/urine would need to
A Energy requirement is less undergopretreatmentand
A Waste heat from SMR can be used in concentration.

increasing AD biogas yield A Unknown effects on SMR catalyst



HOST PLANTS ASSESSMENT
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556 AD plants
in the UK
(March 2017)
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Capacity: 32.5 x 10° tpa (wet) DIGESTTI




HOST PLANTS ASSESSMENT
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USE OF HYDROGEN

e SR

Transport (FC, mixtures, etc.)




UK DEPLOYMENT
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Work since EPSRC award: r
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o To To  I»

Investigation of UK sites suitability (host plants
assessment)

Investigation of UK end users
Consultation with projeqgbartners

Optimisation of the plant design (Aspen Plus):
process refined, alternative layouts explored:

U Combined NERecovery and HProduction
U Combined\H; Recovery & Solid Oxide Fuel Cell Model

Experiments of feasibility of ¢eforming CH
and agueous ammonia solutions in the lab
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Preliminary techneeconomic assessment of NWaste2H?2
A Early version of Aspen Plus model of SMR mtegrat&ism)lt\NWTP
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A Promising results, included in EPSRC case for support

Table 1Electricitgroduction breakdown

CURRENT BIOMETHAGIP PROPOSED HYDROGENEL CEL|
QUANTITY /DAY 7,000 kg CH 2,534 kgH
LHV (MJ/KG) 50 119
CHEMICAL ENERGY CENIT (MJ) 350,000 302,000
ELECTRICAL OUTPUTHKW 34,000 41,800




