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Emissions arise from solvent and degradation product
vaporization and aerosol formation
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Flue gas configurations tested to characterize emissions at
Technology Centre Mongstad (TCM), Norway
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Flue gas configurations tested at TCM
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Water wash configurations tested to reduce emissions at TCM
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Flue gas type is the main driver of PZ emissions
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PZ (ppb)

Multiple water wash stages keep PZ emissions <5 ppm
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PZ emissions are ~5x lower after solvent reclaiming
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High absorber Ts promote aerosol growth, lower PZ emissions
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PZ (ppb)

RFCC : PZ emissions are controlled via water wash,

absorber T and lean loading
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PZ (ppb)

Dilution of RFCC reduces aerosol nuclei, lowering PZ
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RFCC : PZ emissions decrease with dilution

5000-: e e
| RECC Dil-RFCC-2
~9x 104TN/cm3 § ~2.5x104TN/cm?
hd o E
z O
210007
N | i d
5001 o 0
L I I §
[ ] Dil-RFCC
200! ~2.5x104TN/cm? © -
100 - — . | .
1-Stage 1-Stage (with 2-Stage 3-Stage

Trickle bed)

12



PZ (ppb)
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MHP + recycle CO, : NH, in CO, product can react with SO,

before the caustic scrubber to form aerosols
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MHP + recycle CO, : PZ emissions > 1 ppm, like RFCC
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Highest MNPZ is seen during MHP + CO, recycle flue gas
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Ammonia and NO2 (ppm)

Higher NH, is observed during MHP flue gas periods
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Ammonia and NO2 (ppm)

Acid wash reduces NH, by 99% or more
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HAPs (ppb)

Acetaldehyde and Acetonitrile dominate among HAPs
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Concentrations (ppb)

Major HAPs are not removed by acid wash
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Conclusions

* Flue gas type, dilution, and absorber conditions are the key drivers of at TCM

* MHP and Dil-MHP : PZ< 10 ppb, for all water wash configurations.

e MHP with recycled CO, : PZ: 1-2ppm, likely due to aerosol formation

* RFCC : PZ emission up to 5 ppm, increasing water wash stages decreased PZ
emissions

* Diluting RFCC flue gas reduced PZ emissions by 3-6x

* MNPZ dominates among nitrosamines, with emissions up to 40 ppb

* High NH; is generated during MHP flue gas periods(high NO,), acid wash reduced
NH,; by 99%

* Acetaldehyde and acetonitrile dominate among HAPs — not removed by acid wash
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PZ (ppb)

Among nitroso amines MNPZ dominates
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