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Constellation Energy: Host site

Solvay Chemicals Inc.: Trona & Sodium Bicarbonate
IAC: Rigs, injection lances & test management
Shaw Environmental: Testing services

SOLVAY 3




Location: Wagner Station,
Baltimore, Maryland
Pulverized coal-fired boilers

Unit 2: 130 MW
Ljungstrom air pre-heater
Cold-side ESP

Unit 3: 340 MW
SCR
Tubular air pre-heater

Cold-side ESP.
Fuel: CAPP, or blended with
PRB coal.
Required SO, removal rate:
30% ~ 50%
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What is Trona?

Trona is naturally formed
sodium sesquicarbonate
(Na,CO5;- NaHCO,- 2H,0)
The Green River WY deposit is

the largest and purest in the
world

Over 17 million tons of trona are
mined each year in WY

Hundreds of years remain

Solvay processes this rock into
a fine, dry powder

Mean particle size (dgy): 30 — 35
um
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Heating Up Trona Makes Difference!

Raw Ground Trona Trona Heated at > 275 °F

|

Micropores

2(Na,CO4;-NaHCO,- 2H,0)(s) + heat ® 3Na,CO4(s) + 5H,0(g) + CO,(9)
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SOLVAIr® Select 200 Typical Analysis

Purity 97.5%
Free Moisture 0.02%
NaCl 0.2%
Water Insoluble 2.3%
Bulk Density 49 |b/ft3
Mean Diameter (ds,) 30 pum

Milling is not required!
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What i1s Sodium Bicarbonate?

NaHCO, - Baking soda

SOLVAIr® Select SBC (sodium bicarbonate) Is
manufactured at Solvay Chemicals’ Parachute,
Colorado plant.

Starting early 2010, a new plant in Green River,
Wyoming, will start to produce low cost sodium
bicarbonate based sorbent - SOLVAIr® Select
300.

Either Select SBC or Select 300 is a coarse
particle and requires milling prior to use.
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Sodium Bicarbonate

SOLVAIr® Select SBC (sodium bicarbonate
NaHCO,)

Dcy: 110 pm
Dgp: 240 pm
After Milling with a air-classifier hammer mill
Dcy: 15 pm
Dgo: 41 pm
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Heating-Up Makes Difference - Sodium Bicarbonate !

Sodium Bicarbonate Activated Sodium Carbonate

T>275°F

+ +
Na,CO; CO, H,O
2NaHCO,
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Acid Mitigation Chemical Reactions

 Na,CO,; + SO, +1/20,® Na,SO, + CO,
« Na,CO;+ SO, ® Na,SO,+ CO,
 Na,CO,+ 2HCI ® 2NaCl+ H,0+ CO,
 Na,CO,+ 2HF ® 2NaF+ H,0+ CO,
* Na,CO;+ NO, ® NaNO,;+ CO,

NaESOi, NaCl, NaF and NaNO3 are collected in fly ash.
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Injection Test Setup — Wagner Unit 2
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Injection Test Setup — Wagner Unit 3

® Mercury Sampling

®
Air Blower
Trona /Sodium Bicarbonate
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Injection of Trona or Sodium Bicarbonate

Injection rate control with feed bin
on scales.

Multiple injection lances for even
distribution.
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SO, Removal Performance - Trona

Unit 2 (130 MW) Unit 3 (340 MW)
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SO, Removal Target: 30 ~ 50%
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NO, Removal Performance - Trona
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ESP Performance Enhanced by Trona

Baseline With Trona PM Reduction

(No Trona) |(NSR=1.1 based on SO,) Rate
Filterable PM 0.088 0.0045 95%
(g/dscf)
Condensable PM 0.0288 0.01424 51%
(g/dscf)
Total PM 0.1209 0.0276 77%
(g/dscf)

e Data from Unit 2
* No PAC injection
e« The amount of trona injected (NSR=1.1) removed 29% of SO,
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Effect on Mercury Removal — Trona /No PAC

No Trona With Trona
No PAC No PAC
SO, @ APH Inlet 6.8 5.4
(Ppm)
SO, @ Stack 4.9 0
(Ppm)
Mercury Reduction Rate* 82% 90%
(%)

* Native Hg removal by air heater and ESP

e Data from Unit 2
 The amount of trona injected (NSR=1.1) removed 29% of SO,
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Effect on Mercury Removal — Trona / with PAC
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» Trona feedrate: 1100 Ib/h (NSR=0.1 based on SO,)
* SO5 at SCR Outlet: 3 PPM
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SO, Removal Performance — Sodium Bicarbonate
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Unit 3: load @ 315 MW
Fuel: CAPP coal (0.83% sulfur)
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Hg Removal Performance — Sodium Bicarbonate

Unit 3
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Summary

Trona was able to meet the SO, removal targets for various
fuel types.
Higher SO, removal rate was obtained with sodium

bicarbonate

Sodium bicarbonate would be used when higher SO, removal rate is
needed.

Around 10% of NOx was also removed.
For Unit 2, around 90% of mercury was removed with trona
Injection alone.

For Unit 3, only up to 80% of mercury was removed by PAC
without trona. Over 90% Hg removal was realized by PAC
with trona injection.

The positive effect of sodium bicarbonate on Hg removal
was also demonstrated and comparable to trona.
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