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Mechani

physical condensation

oxides

chlorides
sulfates

gas phase reaction
vaporization

metal partitioning

Inhalation Health Risk Assessment

sms in combustors UA Group ( Wendt, U. Ariz.,Witten, Lung Injury Lab)
Shared particulate samples from various

coagulation sources worldwide

tiny nuclei

In-Vitro studies In-Vivo studies

(Type Il epithelial

lung cells
ombustion modifications g ) (mouse model)

silicates, lime based eutectics
reactive scavenging
on substrates

Various Fuels - Worl

Widel

fossil fuels

wastes - -
bio-fuels

“green” fuels

\1\ 17kW downflow combustor ( Wendt, U. Ariz Group, USA)

Various Sources - Worldwide

Lab scale - mechanisms and predictions ( Naruse, Moritomi, Japan)
85 kW swirl diffusion flame ( Linak, US EPA Group, USA)
Full scale ( Miyamae, IHI, Japan)

Large Pilot Scale ( Hein, Univ. Stuttgart, Germany)

RDF: Refuse Derived Fuel
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PbClL, PbO PbSO, CdCl, CdO CdSO, CrCl, CrQ, Cr(SO,),
Metal compounds
Case Name Compositions (vol.%)
Casel |Inetgas N,: 100%
Case2 | Air N,: 79%, O,: 21%
Case3 | Simulated exhaust gas N,: 77%, O,: 3%, CO,: 20%
Case4 | Smulated exhaust gas+ SO, N,: 77%, O,: 3%, CO,: 20%, SO,: 400ppm
Case5 | Smulated exhaust gas + HCl  N,: 77%, O,: 3%, CO,: 20%, HCI: 400ppm
Case6 | Simulated exhaust gas + SO, N,: 77%, 0O,:3%, CO,:20%, SO,:400ppm,
+ HCI HCI:400ppm
Case 7 | Reducing gas N,: 84.1%, H,: 1%, CO,: 12.9%, CO: 2%
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PbCI, PbO PbsSO,
Pb compounds
Pb
Pb Cd
1073 1273K
[wit%)] [rm]
Sorbents Alumina Silica Kaolin(Korea) Zeolite Limestone Scallop Apatite
Formula AlLO, SO, AlS,0,(0OH), NaAlSi.0,,3H,0 CaCo, CaCo, Cg(PO,),
SO, 0.02 99.80 46.66 70.61 0.1 0.03 --
ALO, 99.6 0.01 36.77 10.50 -- 0.024
Fe,O, 0.01 0.008 0.86 - 0.02 0.012
Ca0 171 431 55.5 53.07
MgO 041 -- 0.3 0.22
Na (ppm) 6160 8300 - 7400
K (ppm) 3485 19000 - 990 -
Ca,(PO,), - - - 98.9
Mean d, 245 5.72 6.61 10.96 6.16 19.37 8.80
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Pulverized codl fired boiler
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Furnace
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Diffuser/Splitter

Solid particle disperser Exhaust /— In-Tox exposure chamber

Air desiccator

Compressed air

Pre-pressure valve

Filter holder
Sierraflow meters

Vacuum pump

Breathable compressed air tank supply
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Ohio coal 80% Ohio German 80% CH4+MSS EPA #5 oil EPA#50il  EPA #6 EPA #6 EPA #6

Coal 20% Coal German UofA Filter - coarse -fine Med Sulfur High High
MSS Coal 20% oil - Sulfur oil - Sulfur oil -
MSS coarse coarse fine
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