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CO, Capture Process Options

Challenge: How to reduce the cost of CO, capture and compression?

— Facilitate CO, capture by

— Advanced materials o — Increasing CO, concentration in
— Improved solvents, Hindered the flue.gas (e.g., oxy-fuel)
sorbents. membranes. etc Amines — Increasing flue gas pressure
’ o (e.g., gasification), or
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Development of CanmetENERGY’s CO,CCU

= An efficient low-temp. separation process was developed for capture of
CO, from oxy-fuel combustion and other flue gas streams

= Design objectives were set to maximize the CO, recovery rate, at or

above a given purity level, while minimizing the energy demand over a
range of feed gas compositions:

— CO, mole fraction in the inlet flue gas stream > 50%
— CO, product purity > 95%
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Implementation of CO,CCU

— Trailer-mounted modular unit

— Onboard independent control system to operate and control the unit

— Transportable and suitable for field testing and demonstrations

— Once connected to the appropriate power source and feed gas
stream (for CO, capture) the unit is ready to operate
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Implementation of CO,CCU — System Integration

0.3 MW, Oxy-fuel Vertical Combustor Research
Facility (VCRF); operational since 1994. - Details of CO,CCU
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Integrated VCRF-CO,CCU Process Flow Diagram
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Sample Simulated Compositions of Inlet &

CO2 Recovery Rate ~ 75% Outlet Streams (HYSYSTM)
/ ™~

Feed 1 Feed ) Feedgas-1 Outlet Streams Feedgas-2 Outlet Streams
secgas eedgas Comp&h‘i@n\ Product Vent ~ Composition | Product ~ Vent
Wet Basis | Dry Basis/| Wet Basis | Dry Basis | Flow (kg/hr) 891 5 29.8  Flow (kg/hr) 51.4 66.6
%vol | %wol /| %vol | %wol | Temp(degC) | 43 25  Temp(degC) | 43 25
CO, | 7434 |( 7568 /‘) 50.00 [ 51.68 ;| Press (bar) 110 1 Press (bar) 110 1
0, 6.14 6.5 242 “550 | Composition ,[%-\LOJ] [% vol] Composition ,[% val] ' [% vol]
agon| 241 | 245 | 203 | 210 |9 L 958 ) 2424 CO, (sl A
N, | 1498 [(1525 | 4202 [ 4343, 113 | 193 O 0.5 | 38
H,0 177 0.00 305 0.00 Argon 0.6 7.19  Argon 0.32 3.01
SO 0.32 0.33 0.23 0z |k 201 Ol N, 32 | &
: ' ' ' : H,0 0 1. 0 HO R
NO 0.04 0.04 0.05 0.05 S0, '/,« 045 0 ~<. \SOZ '/, 0.69 0 \“
NO o001 T O ANO .| 08t 006 .1
Minimum Flow 8kgh | T === —= ==
Lead Chamber Process:
Maximum Flow 160 kg/h NO; +80; +HO = NO+EHSO,
2 N0, +H,O = HMNO, + HNO,
3 HNCy = HMO: +2 MO + HyC
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Oxy-Coal Flue Gas
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Test Results with Synthetic Flue Gas
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Test Results with Synthetic Flue Gas -
CO,CCU Vent Stream
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Test Results with Synthetic Flue Gas -
CO,CCU Product Stream

Rack 11 Compositions August 6", 2009
Rack 11 = CCU product line 16t
100 At 4
T 1400
a0 H
BI:I | T 12':":'
707 + 1000
= A0 z
E T800 2
> &0- =
a0 + 600
307 50, and NO 1 400
Injection Sfarted at
20 17115
I' -+ 200
10 v
] — T T LBl rL-\_lﬁ'-'v—.I- T < A T ]
B:43 Aht 11:07 At 131 Ph 355 Phd B:19 Phd 8:43 P
Time
S0, >» NO,

CanmetENERGY

Leadership in ecolnnovation

| L |
I * I Natural Resources  Ressources naturelles
Canada Canada



CO, Recovery Analysis

th .
August 6™ syn gasrun complete recovery anaysis
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CO, Recovery Analysis

August 6™ syn gasrun recovery anaysis
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Inlet CO, ~ 77%; Ave. Recovery rate ~ 68% (at T > T4, + 15 °C); Purity ~ 99%
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Concluding Remarks

= Testing with both synthetic and oxy-coal flue gas is in
progress:

— Performance analysis
— Impact of impurities
— Product and vent streams samples analysis using GC

= The unit has already achieved its performance bench
marks

= CO, product purity >95%
= CO, product recovery rates close to model estimates

= Easy to scale up for commercial applications (scale up is

easier than scale down) CanmetENERGY
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