I NS TT1T T U T E

The Effect of Coal Type and Burnout on
Mercury Speciation Across a Baghouse
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Experimental

Parametric Investigation Across Baghouse
Chlorine
General Flue Gas Components
Flyash Contributions

Synergism between UBC and Calcium
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Sample Gas Extraction

Apogee Probe

Flexible

Heated Hose
Heated

Chamber

Gas Conditioning & Transport
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—e— Hg° @ 163°C —* Hg° @ 260-266 °C
—=— Hg' @ 163°C —*— Hg' @ 260-266 °C
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PRB Coal compared with
Bituminous Coal

via coal blending

Hg-Oxidation
Hg-Capture



—e— 3.5%FEO Inlet —m— 4.5% FEO Inlet —*— 2.5% FEO Inlet
—o— 3.5% FEO Outlet —5— 4.5% FEO Outlet —¥— 2.5% FEO Outlet

Baghouse Temperature: 280-260 °F
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PRB w/Chlorine Injection

Coal Blending w/no Chlorine Injection

HCI in the Flue Gas (ppmv)
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—e— Before Baghouse @2.5% FEO
—©— Before Baghouse @4.5% FEO
—&— Across Baghouse @2.5% FEO
—H— Across Baghouse @4.5% FEO
—A— Sum Total @2.5% FEO
—4— SumTotal @4.5% FEO

Coal Blends
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Removal of Total Merucury, Hg', (%)
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NO Correlation with CO,, CO, O,

NO Correlation with NO, or H,O
Through Isolation -- NOT SO,

What’s Left? UBC and Coal Minerals



Baghouse Temperature: 330 °F to 294 °F
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% K>,0
% MgO
% Ca0O
% FeyOs
% ALOs
% S10,
% 10,
% P,Os
% SO
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PRB Ash
Surface Area

3.51%

2.32m/g

PRB Ash
2.02nt/g




Baghouse Temperature: 337 to 300 °F

1.1 ppmv HCI in Flue Gas
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Baghouse Temperature: 337 to 300 °F

1.1 ppmv HCI in Flue Gas

Baseline 20% Ash/ 80%  50% Ash/ 50%  100% Ash
Hydrated Lime Hydrated Lime  Injection

Baghouse Injection Condition
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@® CoalBlends
O PRB Only

Baghouse Temperature: 280-260 °F
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® Blends
—— R?*=0.87

O PRB Only
——— R?=0.996
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Baghouse Temperature: 280-260 °F
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Removal of Total Mercury, Hg', (%)

60—5
%0 -
30—5
20—5

10 4

LT = Baghouse Inlet 280 °F, Outlet 260 °F
HT = Baghouse Inlet 337 °F, Outlet 300 °F

LT

UBC <0.1%
HT

PRB Only @ 3.5% FEO  20%BV/80%PRB @ 4.5% FEO




Removal of Total Mercury, HgT, (%)

Choctaw 15 Ib/hr HL Choctaw 15 Ib/hr HL

America  w/Choctaw America w/Choctaw
Only Only

Hydrated Lime (HL) Injection Condition
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Mercury SCEM

Sampling Locations\
T — =

Baghouse 1 Baghouse 2

3.5% UBC in NO Flyash
Ash on Bags

C. . °F " peion”
ean Gas

I NSTITUTE




——— Baseline of Baghouse 2
A Baghouse 2 with Hydrated Lime Injection

—l— Baghouse 2 with Full Ash Load
(bypassing baghouse 1)
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Duel Baghouse Full Ash Loading
Configuration Configuration 15 Ibs/hr

. Hydrated Lime
Clean Gas Containing Moderately

Highly oxidized Mercury oxidized mercury

15 Ibs/hr
Hydrated bituminous
Lime coal ash
only
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I UBC + HCl<=>UBC.ClI+ H
UBC.CIl + Hg° <=> UBC + HgC(Cl
UBC.CI + HgCl <=> UBC + HgCI2



UBC.CI + Hg° <=> UBC.HgCl
UBC + Hg(Cl, <=> UBC.HgC(l,
UBC.Hg(Cl1 + Ca <=> Products

UBC.HgC(Cl, + Ca <=> Products



FOR LOW UBC CONDITIONS

Total chorine content tends to increase Hg-oxidation across the
baghouse.

Catalytic material in coal ash 1s more important in determining
Hg-oxidation and removal than total chlorine content.

Total chorine content has little effect on total Hg-removal.

The primary parameter responsible for enhancement of Hg-
oxidation for blends of PRB and bituminous coal is the UBC in
bituminous ash.

Hydrated lime and even high-calcium ashes such as PRB can be
effective sorbents, if they are mixed with a catalyst.




|FOR LOW UBC CONDITIONS

The primary parameter responsible for enhancement of Hg-capture
for the blends of PRB and bituminous coal in this investigation was
the UBC 1n bituminous ash.

Most effective Hg-removal was observed for high-calcium and
high UBC concentrations in the ash.

UBC catalytically enhances both Hg® and HgCl, capture by Ca.



