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Goal

A Paving the way for biomass-CLC
A Transport routes of ash forming elements
A Biomass asht oxygen carrier interactions

A Biomass ash induced corrosion risks
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Chemical looping
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Chemical looping
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Interaction with bed material

A Can interaction with the bed material provide a
vehicle for transport of alkali?
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SEM: limenite ore + 4 %wt
K,CO,

A K,CO, reacts with ilmenite

No KCQ

- KCQ24h,850°C




XRD: llmenite ore

A Before heatpre-treatment:
A limenite (FeTiOp A

A After heat pre-treatment
A Pseudobrookite (Fe,TiO.)
A After heat treatment + K,CO,
A Pseudobrookite (Fe,TiO.)
A KTigOy4s
A K, Fe 5Tis 016

950°C
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SEM: Manganese ore+ 4%wt
K,CO4

A K,CO, does not reactwith manganese

No KCQ, ~ K,CQ 24h, 850°C
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Interaction with bed material

A Are bed materials prone to agglomeration if
biomassis usedin CLC?
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Experimental setp
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Results: defluidization
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lImenite with KCI,
1.5 g/10

A Only Fe and Ti in bed
partices

A Most KClvolatalizes

A High KClI feed needed to ‘
agglomeration




lImenite with K,COs,
1.5 g/10 min 950AC

Freshbed material Agglomerateded material




limenite with KH,PQO,,
0.5 g/10 min 950AC

A Only Fe andiin bed
particles

A The neck between the
bed particles contains K
P some traces of Fe




Biomass induced corrosion

A What requirements do we have on (metallic) heat
transfer surfaces?
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Chemical looping
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Candidate materials
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Candidate materials for air,reactor,
material temperature 700 AC
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Candidate materials for fuej reactor,
material temperature 550 AC
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Fireside corrosion laboratory testing

1. Test specimens cut fromsuperheatertubes (2 x 2 x0.5 cr)

— 2.Surface ground with 600SiC and eventually covered syititheticash €

> 3.168 h exposure in test atmosphere/temperature

4.t NB LI NI GA2Yy 2dctod ErtS5—aa—ONE

5. SEM/EDX (oxide /corrosion layer thickness, corrosion product composition-vT)

Final:Results analysist
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Corrosion layer thickness

A Corrosion layer thickness
determined using SEM
images

A Semi-automatic image
analysis

G;eymap

A Mean, median, most
occurring and maximum
layer thickness determined

Abo Akademi | Domkyrkotorget 3 | 20500 Abo 17.10.2018 22




Test matrix

A Gas composition
fuel reactor: air reactor:
A 50vol-% CO,, 50vol-% H,O A dry air

Ve

A +500 ppmHCI
+1vol-% O,

eposit

>

Ve

A

)

A No deposit
A llmenite

A llmenite with potassium
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Results air reactor
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