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njecting chemical: EMO™ chemical additives (HBr)
» Mercury Oxidization: Hg(0) =* Hg(2+)

» Mercury Absorption/Adsorption: in existing FGD, or to add powdered activated
carbon (PAC) or Trona/alkaline injection for the non-scrubbed systems

* Generally speaking, the Hg(0)/Hg(2+) ratio (native mercury oxidization) at
the economizer outlet:

» Bituminous: 70% Hg(0) / 30% Hg(2+)
» Sub- Bituminous: 90% Hg(0) / 10% Hg(2+)
» Lignite: 80% Hg(0) / 20%Hg(2+)

 To reach 90% or above on mercury emission reduction for any coal-fired
application

10 Ib/TBtu = 0.10 |b/TBtu

* Injection location and temperature: Economizer outlet (650°F)

« After Hg is oxidized, it will be bound with fly ash and scrubbed by the wet
FGD, or for un-scrubbed systems, PAC or Trona injection A
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Regulatonalpaates

e Mercury emission is coming from the mercury content in coal

* Bituminous: 10 |b/TBtu, Sub-bituminous: 7 |Ib/TBtu, Lignite: 20 Ib/TBtu

Subcategory Total Hydrogen M=rcury
particulate chloride
mactser

Existing coal- 0.030 0.0020
fired unit 1b/MMBtu 1b/MMBtu 1.2 1b/T8tu
designed for (0.30 1b/MWh) (0.020 (0.009
coal > 8,300 1b/MWh) 1b/GWh)
Brtu/lb
Existing coal- 0.030 0.0020
fired unic 1b/MMBCu 1b/MMEtU 4.01L/TBLu"*
designed for (0.30 1b/MWh) {0.020 10.04
coal < 8,300 1b/MwWh) 1b/GWh™*)
Btu/lb

A

v
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EMO™ System
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e Sub-bituminous testing results
o Stoker unit — 25 MW equivalent burning PRB

« SNCR + fabric filter baghouse

e Testing performed

 Baseline tests

e Varying EMO™ chemical injection rates at
the boiler outlet

« Varying Trona injection rates at the
baghouse inlet
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T 5
Hg(0)/ Ho(T) ratio at Stack 87.1% ﬂ.?‘k 87.1% 94.6%

[APCD Hg Removal (ECON - Stack) HA NA

X Trona injection: (N/A)

v' Baseline SO2: 27.6 Ib/hr, post-Trona: 2.5 Ib/hr, 95% R.E
X Baseline Hg emission: 5.6 Ib/TBtu — No removal

X Average CPM: 200 Ib/hr — NH3 slip + SO3 to form ABS
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OHM Stack Hg (Ib/TBtu by Fd) 2.37 2 73 2.81
dix K Stack Jdscm) 1.85 1. 57 1.99
RD (OHM/App K) 6.2% 6. 2% 8.2%
CPM ;Ih!l' hr}) !i-? 4.4 5.4
Boiler Steam Load !ltlh {hrl 148.8 146.9 150.0
Stack Flow Rate (dsdfm) 116,711 115,592 116,257
Stack Flow Rate (mmscth) 7.359 7.304 7.351
Stack Flow Rate (mmacth) 12.585 12,552 12.600
NH3 Feed Rate (1b/hr) 149.4 151.4 156.0
EMO Concentration {%owt! 0.300 0.395 u.gu 2]
EMD Rate r ?.E !_I' *] 15.2
Trona Feed Rate (Ib/hr) 350.0 355.0 360.0
502 (ppmvd by Shaw CEMS) 2.3 2.0 1.8
NOx (ppmvd by Shaw CEMS) 54.6 4.8 51.7
[[(NO2 (ppmvd by Shaw CEMS) 2.0 2.1 0.3
O (ppmivd by Shaw CEMS) 18.7 17.7 13.8
02 (%vol-dry by Shaw CEMS) 12.09 12.75 13.22
€02 (Vevol-wet by Shaw CEMS) 5.7 6.22 6.23
Stack temp (°F) 446.4 450.8 448.4
GhExoess Air 125.8% 147. 6% 16:4. 4%
Stack Moisture (%owvol ) 4.84 505 5.11
Hg(0)/ Ho(T) ratio at Stad 84.5% 84.4% B83.2%
APCD Hg Removal (ECON - Stack) 57.9% 51.5% 50.1%

Trona injection at 400°F at 350 Ib/hr, 30 Ib/MMacf
Baseline SO2: 27.6 Ib/hr, post-Trona: 2.0 Ib/hr, 95% R.E

Baseline Hg emission: 5.5 Ib/TBtu, post-Trona/EMO : 2.6 Ib/TBtu, 58% R.E.

at 0.2 GPH

Average CPM: 200 Ib/hr, post-Trona/EMO : 3.0 Ib/hr, 97% R.E.

Shaw- a world of Solutions” y




30M012011D 01.21.11

A0 NI

fona

HCl (Ib/hr)| HC (ppmvd) | HO (Ib/MMBtu)

Baseline 0.62 0.97 0.0026

0.36 0.55 0.0014

0.57 0.85 0.0024
Average 0.52 0.79 0.0021
Trona at 150 Ib/hr, 0.07 0.10 0.0003
at 12.5 |b/Mmacf 0.07 0.11 0.0003

0.07 0.11 0.0003
Average 0.07 0.11 0.0003
HCl Removal Efficiency 86%
Trona at 250 Ib/hr, 0.04 0.06 0.0002
at 20 |b/Mmact 0.04 0.06 0.0002

0.00 0.00 0.0000
Average 0.03 0.04 0.0001
HCl Removal Efficiency 949%

JA
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Onsite Obsenvation — PNM2S/I0NCRPNES O Bias

o Free NH3 in the samples can increase the
P10 Sizer s amount of dissolved SO2, and, thereby,
Mot | =ty r}“\ Ve B increase artifact sulfate formation since it
l—1|l o7 g g - instantly reacts in aqueous solution
. T T T oo forming ammonium sulfite/sulfate ions
. e Water . .
/ %E] @omowow | s/ |and the additional SO2 must dissolve to
: Iz:-_'__-'l':' "Ei 1? Line . . g .
Type S Pitot Tube “Jv’lj’f.;'f = maintain equilibrium.
2 1.1 ey CPM Filter bl G
GasExit  Orifice I ’4 .“‘ Gauge (307 C/85°F) Temperature
- S e— — " 1 . - 1] ' . Condenser — Sensor
. I | l ]r Coarse % ﬁ\ {?';-
~A\ : AN AR A X
J &) Y- 2¥3
| r-Tight
Meter ' J Pump Water Bam H—
Manometer _.‘_ (<30°C/ 85°F) —__ [
T
v The true CPM = CPM - SOx [
interference i
Orrifice {[3,
v' SOx interference = SO2 +NH3 1 H f
«:'Ii : [ I—“':_H J : : H : F\__/'I
v" The OTM 28 eliminates the ;:7\ ) I_‘-
testing SO2 bias because the . [ Sue=) -
NH3 and SO2 can be separated el | RN \ O A e
properly >

Shaw- a world of Solutions” y
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SompRarson

et CPM CPM
n | Tronainjection | (OTM28) (EPA 202)
Bias
Date (Ib/hr) (Ib/hr) (Ib/hr) Average (Ib/hr) Average | Reduction
8/19/2009 | 155.0 250.0 23.1 7/20/2009 38.8 40.5%
8/19/2009 | 155.0 250.0 15.6 19.4 7/20/2009 39.6 39.2 60.6%
8/20/2009 | 155.0 100.0 12.9 7/18/2009 42.3 69.4%
8/20/2009 | 155.0 200.0 11.0 7/20/2009 38.8 71.7%
8/20/2009 | 155.0 300.0 21.5 7/20/2009 39.6 45.8%
8/21/2009 | 155.0 300.0 15.0 7/17/2009 38.9 61.5%
8/21/2009 | 155.0 300.0 8.7 7/19/2009 54.2 84.0%
8/21/2009 | 155.0 300.0 4.8 9.5 7/20/2009 39.6 44.2 88.0%

Shaw* a world of Solutions g
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e Sub-bituminous/Lignite testing results
e PC unit-600 MW equivalent burning PRB/Lignite
« SNCR + COHPAC (5% to 15% flue gas bypasses the COHPAC)

« Testing performed

« Baseline tests
« Varying EMO™ chemical injection rates at the boiler outlet

Hg
PRB Oxidization Hg Hg
blending Max. Hg Max. Hg  Total EMO PAC at Oxidizati Removal Overall

Unit by From  Max. Hg From Flue Gas Injection Injection COHPAC COHPAC on at across Hg
Load Weight Lignite FromPRB Coal Bypass Rate Rate Inlet Hg inlet Stack Hg  Stack COHPAC Removal

(MW) (%)  (Ib/TBtu) (Ib/TBtu) (Ib/TBtu) (%) (ppmvd) Ib/mmacf (Ib/TBtu) (%) (Ib/TBtu) (%) (%) (%)
4/11/11 635 50.0% 22.6 17.0 19.79 | 14.2% 0 15.73 16.4% 1131 | 11.1% | 28.1% | 42.9%
635 50.0% 22.6 17.0 19.79 | 14.2% 0 14.18 5.6% 12.84 5.2% 9.4% | 35.1%
4/12/11| 637 49.8% 34.8 22.5 28.69 | 14.7% 7 15.07 22.6% 9.6 39.0% | 35.8% | 66.5%
556 56.2% 34.8 22.5 27.90 5.2% 7.8 6.05 68.2% 4.06 87.4% | 72.9% | 85.4%
557 55.9% 34.8 22.5 27.94 5.1% 5.6 3.69 89.3% 1.58 94.1% | 89.4% | 94.3%

A
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Stack Hg Removal Efficiency (%)

Wi ’
1.6 brew < 3.8 rrew

0%
Flue gas bypass — 5% F"ff 93.3 bypass - 20%

0% . . . :
0 2 4 6 05 g 10

EMO™ Injection Rate (ppmv)
Flue gas bypasses the wet scrubber was determined to be between 5% and 20%
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Scale Data

« Unit configuration
 PC Unit - 660 MW equivalent burning PRB

« SCR + electric-static precipitator

e Testing performed only on Duct A (one
side)

 Baseline tests

« Varying EMO™ chemical injection rates at the
SCR inlet

* Varying Trona injection rates at the SCR outlet

Shaw- a world of Solutions 4
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EMO with no

= S02(ppm)
~ Trona

Unit at
low load

—— Hg Total (ug/dscm)

200.0 waaa

150.0

20.0

15.0

100.0

3 1
i 1! ppmvd EMO (8GPH), 8000 ij‘l: of
_ 2.10 ppmvd EMO (16GPH), 8000 Ibjhr
3. 15 ppmvd EMO [24GPH), 80 uu'l. rlof Trona
4,15 ppmvd EMO (24GPH), NO Trona

Trona
of Trona

10.0

scm

50.0

NO EMONO Trona 294
................................... ot R L IS R S R L L L A _. v IR

35 .u%g/d

0.0

5.0

11/20/10  11/21/10  11/2110  11/22/10
12:00 0:00 12:00 0:00

11/22110  11/23/10  11/23/10
12:00 0:00 12:00

0.0

11/24/10
0:00
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8.0 1
_ o Dpacity -
Unit at low - -
7.0 load
1. & ppmvd EMO (SGPH), 2000 Ibthr of |
6.0 1-Hmmtfmﬂ'lliﬂlﬂrm
: | 315 ppmvd EMO {24GPH), 3080 Ibihr of Troga
4. 15 ppmvd EMO (24GPH), NO Trons
5.0 - '
4.0
3.0 -
2.0
1.0
D.ﬂ m L I T i
11/20/10 11/21/10 11/21/10 11/22/10 11/22110 11/23/10 11/23/10 11/24/10
12:00 0:00 12:00 0:00 12:00 0:00 12:00 0:00

During Run 4 (EMO™ only, no Trona), while the Stack Hg reduction was observed to be above
95%, the Stack opacity was also observed to improve from 5.7% down to 3.9%

Shaw-" a world of Solutions” y
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OIREIOXVEONNINON

150.0 14.0
# Ha (ua/dscm)
130.0 : : 1 o0
= 2 : 3 i 4
E 110.0 : :
£ : : 5 1 100
= 1. 5 ppévd EMO [SGPH). 3000 Inirof Trona
= 500 210 p[:lrwd Er.lu{ui;lrl-lp. 000 Ibvhr of Trona
= : 3. 15 pmvd EMO (245 PH). 5000 Ibihr of Trona
E 4 15 pAmvd EMO (246 PH). NO Trofa + 8.0
=3 0 F E
& -
& 700 -
®,
" § 1 6.0
c
E 200
s T 40
E 300
L&)
10.0 T 20
‘ 1 ] L
: T E I: : T E T
11201 1E12 11.‘21."} 00D 112110 4: 1141740 5:28 1152110 1424 142110 15:12 1172210 0:0D TE20 4.48

=100

Time Line

During Run 4 (EMO™ only, no Trona), it was observed that EMO™ yielded no negative impact

on NOx emission reduction.
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700 £ 25°F700 = 25°F 350 + 25°F

(320°C) (320°C)

EMO™ -

Oxidization at SCR inlet

Enhanced Mercury

(180°C)

350 + 5°F
(180°C)

Hg/Halogen/PMs

Measurements applying
speciated APK (EPA
Method 30B), M26A,
M201A/202 at Stack

:

ESP
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Cull Scale Data

e Unit configuration
 PC Unit - 340 MW equivalent burning PRB
 SCR+ Electric-static precipitator

« Testing performed
 Baseline tests

« Varying EMO™ chemical injection rates at the Economizer outlet

Hg
PRB EMO™ PAC S03 NH3 Oxidization Overall
Unit blending  Max. Hg Injection Injection Injection Injection at Hg
Date Load by Weight FromPRB  Rate Rate Rate Rate Stack Hg Stack Hg Stack  Removal  NOx  Opacity
mm/dd/yy (MW) (%) (Ib/TBtu) (ppmvd) (Ib/mmacf) (ppmvd) (Ib/hr)  (Ib/TBtu) (Ib/GWh) (%) (%) (Ib/MMBtu (%)
5/2/11 329 100.0% 7.0 0.0 0 4 223 3.20 | 0.03122 0.0% 54.3% 0.044 23.9
329 100.0% 7.0 0.0 0 4 216 3.40 | 0.03317 0.0% 51.4% 0.042 23.7
5/3/11 338 100.0% 7.0 7.6 0 4 232 0.91 | 0.00888 | 82.7% 87.0% 0.043 19.0
338 100.0% 7.0 5.2 0 0 236 0.77 | 0.00751 | 81.5% 89.0% 0.045 17.4
338 100.0% 7.0 10.1 0 0 250 0.65 | 0.00634 | 85.8% 90.7% 0.045 15.0
5/4/11 348 100.0% 7.0 4.3 0 0 252 0.50 | 0.00488 | 87.6% 92.9% 0.045 17.0

A
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Result Overnview = HorReslictionratsStack
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0.180 ** + EMO™ Injection Rate {ppmvd) B Condensable =
# NH3 Injection Rate {Ib/r) = Condensable PM (Ib/MMEBtu)
PM (Ib/MMBtu) =—=Linear (EMO™ Injection Rate (ppmvd}) —Linear [Condensable
- 0.1680 .. P {Ib/MMBtu}} o0
- 0.140 | 0.140
0.120 oz
- 0.100 -
- 0.080 e .
+
0.080 * .
. / ¢ *
. B 0.040 10 + u
L4 - '
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: : : 0.000 /
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650 + 25°F 650 & 25°F 350 & 25°F

EMO™
Injection at
SCRinlet

(320°C)

e

" ol
o | e
[ - o

10—

(320°C)

(180°C)

120 £ 5°F
(50°C)

Speciated M30B,

FGD inlet:
Speciated M30B,
M26A, M201A/202

Flue gas bypasses the wet scrubber was determined to be between 20% and 25%
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« Unit configuration

« PC Unit - 650 MW equivalent burning Lignite

 SCR+ Electric-static precipitator + Wet Scrubber (25% to 30% flue
gas bypasses the FGD)

» Testing performed

 Baseline tests

« Varying EMO™ chemical injection rates at the Economizer outlet

PRB Hg Overall
blending EMO PAC Oxidization System
Unit Flue Gas Max. Hg by Injection Injection ESP Hg at Hg
Date Load By-pass inCoal Weight Rate Rate  FGD Inlet Hg Removal Stack Hg Stack Removal Opacity

mm/dd/yy (MW) (%) (Ib/TBtu) (%) (ppmvd) Ib/mmacf (lb/TBtu) (%) (Ib/TBtu) (%) (%) (%)
3/30/11 632 20.2 29.2 0.0 0 0 32.31 -10.8% | 14.22 49.6% 51.2% 11.2
632 19.0 29.2 0.0 0 0 34.77 -19.2% | 10.39 45.0% 64.4% 11.3
3/31/11 536 22.0 33.8 0.0 0 0 35.89 -6.3% 8.46 49.7% 74.9% 8.6
536 21.2 33.8 0.0 0 0 38.41 -13.8% | 10.29 45.0% 69.5% 11.3
4/1/11 534 20.9 49.5 0.0 10.0 0 26.31 46.8% 4.92 97.0% 90.1% 7.5
472 23.1 49.5 0.0 184 0 22.95 53.6% 4.75 99.0% 90.4% 7.2
4/3/11 536 24.6 334 0.0 10.2 0 21.68 35.1% 3.21 98.1% /| 90.4% 8.4

S
Shaw- a world of Solutions® )
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Mercury Removal Efficiency (%)

* /

.-"""-

L 3
Expecteid Stack Hg
at 3. /D Ib/TBtu

a :Ii 10 12 =
EMO™ Injection Rate (ppmvd)

Flue gas bypasses the wet scrubber was determined to be between 25% and 30%

20 25
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Factors Causing Ho ContrelNEicIencCyAYanA OnEsaEilie

lon Grossing G

Bicectl

FGD Wet Scrubber

Mist

eliminator .
y N

Flue gas
containing
sulfur dioxlt_je_

» 90% or above for SO2 control

Flue gas to
reheater and

ook » 10 —40% for total mercury
capture (90% or above for
Hg(2++) control)

» 5-10% for SO3 control

CaO + SO2 CaSO0s3 (Oxidization)
CaO + 02 +S0O2 — CaSO04 (Forced Oxidization)
The predominant form of oxidized Hg is HgCl, HgClz

(HgCl, HgCl2) = Hg(0) (Reducing Reaction — Hg Reemission)

Shaw- a world of Solutions”
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Shaw: EMOIM == PatentiaifV ercui/AREciniSSIchES ol Uiien

100.0%

BHC|, empty bed  ®HCI, empty bed  ®HF, empty bed @ HBr, erpty bed  ®HI, empty bed = 503, empty bed

90.0%

n
80.0% 1%

70.0% ++

60.0% —=

50.0% =

40.0% -4

Hal0) oxidation, %

30.0%

[ /
20.0%
"
10.0%

0.0% K : - : : : :
500 1000 1500 2000 2500 3000 3500

-100% +—5-0
total Halogens or sulfur concentartion in the flue gas, ppm

v The Gibbs free energy index shows that the Agf of HgCl is 15 while the Agf of HgBr2
is -30.0

v The bigger the negative number, the more stable the chemical compound is, also the
more energy it requires to break the compound apatrt.

Shaw- a world of Solutions” i
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HOPANBINSIS
Sample ID Analyte Report Matrix LOI (%) Result Units
X-031911 Hg Baseline 0.03 0.046 mg/Kg
X-032011 Hg EMO-Parametric 0.03 0.104 mg/Kg
X-032111 Hg EMO-Parametric 0.03 0.132 mg/Kg
X-032211 Hg EMO-Optimal 0.06 0.251 mg/Ke
X-032311 Hg EMO-Optimal 0.06 0.147 mg/Ke
Y-033011 Hg Baseline 0.48 0.069 mg/Kg
Y-033111 Hg Baseline 0.22 0.234 mg/Kg
Y-040111 Hg EMO-Parametric 0.34 0.234 mg/Kg
Y-040211 Hg EMO-Parametric 0.34 0.261 mg/Kg
Y-040311 Hg EMO-Optimal 0.41 0.334 me/Ke
Z-001 Hg Baseline <0.01 0.014 mg/Kg
Z-002 Hg EMO-Parametric <0.01 0.406 mg/Kg
Z-003 Hg EMO-Parametric <0.01 0.481 mg/Kg
Z-004 Hg EMO-Optimal <0.01 0.489 mg/Kg
Z-005 Hg EMO-Optimal w/AcCl | <0.01 1.04 mg/Kg
Shaw" a world of Solutions™ |
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Hg Arsenic Barium Cadmium Chromium Lead Selenium Silver

Sample ID Condition Sample Date

30M012011D 01.21.11

mg/l  mg/l mg/I mg/I mg/l  mg/l  mg/l mg/l
X-031911 Baseline 3/19/2011 BRL | BRL 0.69 BRL 0.143 | BRL | 0.0615 | BRL
X-032011 EMO-Parametric 3/20/2011| BRL | BRL 0.719 BRL 0.14 BRL | 0.0566 | BRL
X-032111 EMO-Parametric 3/21/2011| BRL | BRL 0.791 BRL 0.12 BRL | 0.0638 | BRL
X-032211 EMO-Optimal 3/22/2011 BRL | BRL 0.893 BRL 0.276 | BRL | 0.0994 | BRL
X-032311 EMO-Optimal 3/23/2011) BRL | BRL 0.923 BRL 0.111 | BRL | 0.0899 | BRL
Y-033011 Baseline 3/30/2011| BRL | BRL 0.715 | 0.0131 | 0.0577 | BRL | 0.0686 | BRL
Y-033111 Baseline 3/31/2011| BRL | 0.0248 | 1.38 BRL 0.0125 | BRL | 0.075 | BRL
Y-040111 EMO-Parametric 4/1/2011] BRL | BRL 2.34 BRL BRL BRL | 0.0793 | BRL
Y-040211 EMO-Parametric 4/2/2011) BRL | 0.0226 | 0.925 BRL 0.0425 | BRL | 0.132 | BRL
Y-040311 EMO-Optimal 4/3/2011| BRL | 0.0406 | 0.0571 BRL 0.0651 | BRL | 0.303 | BRL
Z-001 Baseline 4/11/2011] BRL | 0.349 | 0.793 BRL 0235 |BRL| 1.24 | BRL
Z-002 EMO-Parametric | 4/12/2011| BRL | 0.154 | 2.21 BRL 0.0201 | BRL | 0.454 | BRL
Z-003 EMO-Parametric | 4/13/2011) BRL | 0.598 | 0.611 BRL 0.554 | BRL | 0.751 | BRL
Z-004 EMO-Optimal 4/14/2011] BRL | 0.559 | 0.833 BRL 0.612 | BRL | 0.609 | BRL
Z-005 EMO-Optimal w/ACI| 4/15/2011) BRL | 0.424 | 0.82 BRL 0.49 BRL | 0.536 | BRL
Z-006 ESP Baseline 4/11/2011 BRL | 0.0863 | 2.41 BRL 0.0972 | BRL | 0.419 | BRL
Z-007 ESP EMO-Parametric | 4/12/2011 BRL | 0.126 | 2.38 BRL 0219 | BRL| 0377 | BRL
Z-008 ESP EMO-Parametric | 4/13/2011) BRL | 0.0238 | 0.183 BRL BRL BRL | 0.0905 | BRL
Z-009 ESP EMO-Optimal 4/14/2011| BRL | 0.14 2.19 BRL 0.0789 | BRL | 0.442 | BRL
Z-010 ESP btimal w/ACI

Limits

Regulated Level (mg/I) or (ppm)

0.2

Arsenic

Barium Cadmium

100

Chromium

Silver
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Factors that De

ven chemical dispersion and complete mixture with the flue gas — Injection
nozzles designed to control to desired residence time, and the proper cooling
system to optimize system performance

« Shaw EMO™ employs Shaw’s liquid-spraying nozzle, pumping and the
system cooling to optimize the system performance model

Selection for the injection location — Combustion zone, post-combustion hot
side/cold side

« Shaw EMO™ suggests injection to be carried out at the economizer
(680 °F — 850 °F) post-combustion zone which yields no impact to the
fuel combustion processes

Chemical properties/composition — HBr, Brz, HCI, or Cl2 where Cl2 and Br2
yield only little effect promoting Hg oxidization

« Shaw EMO™ employs HBr as the injection additive which has
been demonstrated as an effective chemical reagent promoting
mercury oxidization

Corrosion-resistance system construction and leakage free protection,
material handling and transportation. /\
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is kept above 300°F - to prevent SO3 condensation)

dew point for SO3 : 270 °F to 290°F (This is why flue gas temperature

Boiling point of pure HBr is at -88°F, acid gas dew point for 48% HBr : 160 °F

100,000

Vapor pressure curve e
10.000 | of watar Loe==T

[1atm = 760mmHg |

r

%

| 50% H;S0, |

| 70% H,50,

Vapor pressure {(mmHg)
= =

D.‘ _— | / i

0 50 100 150 200 250
Temperature ("C)

300

350

Vapor pressure of pure HBr at 62°F is 20 atm or 15,200 mmHg. Vapor
pressure of pure HCI at 68°F is 42 atm or 31,650 mmHg (Again, HBr exists in

vapor phase at atmospheric pressure)
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PSSO EIVIOMNDEIMIO

ITestirlg Schedule
Unit Humber -Phase 1 Paramteric |esting
Date Day 1 Day 2 Day 3 Day 4 Day 5 Day & Day 7 Day & Day 9
P T T T s | Fe | e T FM s [ Fw | Aaw [ Fm AW [ FM T
Testing Activity Parametric Testmg .
) ) Setup/ EMO™ Flue Gas Treatment [ IR: Iniection Rates | [
SorbetTvoe EMO™ Shaw testing team will Baseline 1st, 2nd, 3rd 4th, 5th, 6th EMO at the EMO at the
o YRe_ Trarvel & Spe:'tde;lree da‘-'r:c':]c‘ set Injeciton Rates Injeciten Rates O ptimal Rate O ptimal Rate+ACl
= rav u run injection i
Speciated APK at Stack Mobilization | skidlequipments and other (TN [ IR RN [ TN EN N s R seRw I Contingency
M26A at Stack monitoring/testing e ® [Highast Rek) ® [Highast Rek) e e
Caol Sample ® [zt noon) ® [zt noon} ® [zt noon) ® [zt noon) ® [zt noon) |
Fly Ash Sample # (st noon) #® [Highast Raks) # [Highast Rak) # [Highsst Rsk) ® [Highest Re®) ||

v" Phase one contains one day of baseline testing (day 4), two days of Parametric testing at various
EMO injection rates (days 5 and 6), one day for a repeated testing applying the optimal EMO rate for
data validation, one day to see the combined impact from ACI and EMO, and the last day is scheduled
for contingency

Testing Schedule

Unit Number -Phase 2 Long Term Confirmatory Testing

Date Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18

s | oew | oan [ Fw AM | FM A | oF | Aw | PM A | Pw ] oam [ PM A | F AW | FPM
. . Long Term Confinmatory Testing

Testing Activity EMO™ Flue Gas Treatment [ IR: Injection Rates |

Sorbet Type _EMO™ EMO at the Optimal Rate for Continuous O perations

Speciated APK at Stack seaw swaw seww seww swaw swaw seww Data Review, Inst.
Take-dowmn &

M26A at Stack bl bl bl Demobilization

M201A/202 at Stack (X ] e e

Caol Sample ® st noon) ® (st noon) # [t noon} # [t noon} # |st noon) ® (st noon) # [t noon}

Fly Ash Sample ® it noon) ® [zt noon) ® [zt noon} ® [zt noon} ® [zt noon) ® [zt noon) ® [zt noon}

v If Phase 1 shows promising results, Shaw will propose to stay testing for another 7 days which is the
long term confirmatory testing applying EMO at the predetermined optimal rate for continuous operations
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