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Advanced Flash Stripper with 5 m PZ for NCCC
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Outline

 Funding and objectives : NCCC summer 2017
 Equipment for NCCC: small stripper

e Capital and Energy << MEA

e Solvent Management of PZ - prepared



Project Budget ($million)
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Objective is to develop PZ with
advanced regeneration at 150°C

e Optimize solvent (8m vs 5m)

P/ e Demonstrate resistance to
oxidation, nitrosation, & corrosion

e Two stage flash (2SF)

Regeneration e Advanced flash stripper (AFS)

e Formation and control
e Characterization

Aerosols




Phased testing at UT SRP and NCCC
to optimize PZ absorption/regeneration

e 2SF e 1SF e AFS e AFS
e Sm PZ e 5mPZ e 5vs 8m e 5m PZ
¢ Aerosol e Aerosol e Aerosol
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Our test window: Jun-Aug 2017

Activity

Skid Process Design

Package for HAZOP

2015 2016 2017
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Skid Procurement

Skid Fabrication

Skid Installation

\Water Test

Commissioning

Start-Up

Field Campaign

Site Restoration

Analysis/Reporting




Contactors (to scale)
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AFS Heat Exchangers

Application 0] Side Type

(kBt/uhr) | (inches?)

Stm heater 650 32x32 17 Compabloc
Hot Cross 644 85x61 104 P&F
Cold Rich 143 25x51 17 P&f
Condenser 28 22x36 10 P&F
Cold Cross 102 x 78 147 P&F

(existing)



5m PZ/AFS has lowest costs of
configurations modeled by UT

* PZ/AFS =539.03/tonne (no TS&M)
* Econamine = $56.47/ton (ho TS&M)

TEA per Rev2a, Case 12



Capital Cost < MEA w Simple Stripper

AFS < Simple stripper
* Total exchanger duty of AFS < Simple stripper

* Total no. of exchangers of AFS = Simple stripper
— Size limited so multiple exchangers are needed
— Arrange in series rather than parallel

5mPZ<7 m MEA

e Absorber for PZ<MEA (2 x faster absorption)
e Stripper for PZ<MEA (2-3 x greater P & <Q,,,)
e Compressor for PZ<MEA (2-3 x greater P)



AFS reduced energy requirement by 25%
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Advanced amine scrubbing gives 50% eff;
Limited by capital-energy tradeoft
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Solvent

kg’

(10mol/Pa-s-m?) Simple stripper

W, (kJ/mol CO,)

AFS

7/m MEA 4.3 36.3 32.7
10m DGA 3.6 37.0 34.2
8m PZ 8.5 34.9 31.4
5m PZ 11.3 36.5 32.3
2m PZ
/3m HMPD 10.1 34.9 31.0

* Rich P¢p, =5 kPa, Lean Pgp, = 0.2 kPa

e Optimum cross exchanger ATy, = 5K (

u
UMEA
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PZ losses and environmental impact
Resistant to corrosion, use more carbon steel

Moderate volatility
—Manage losses w water wash
—Manage impurities with thermal reclaiming

Resistant to Degradation
—Thermally stable to 150°C

— Oxidation, 4x less than MEA

— Nitrosation, decompose at 150°C

Manage aerosol w grow and capture
Manage solid precipitation w rich storage



Laboratory Corrosion Apparatus
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Corrosion Rate (um/yr)

Corrosion at stripper T, no O,

[ 4mHTOR PZ, 1010 CS
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e Reaction w D.O.: 0.05 mmol/kg/cycle in HTOR
* Minimize holdup at high temperature before stripper

e Metals cycling: +0.23 mmol/(kg-cycle-mmol/kg Fe?*)
e Fe?* solubilized by accumulation of degradation products
e Oxidation = Fe?* accumulation = more oxidation
e NO, = MNPZ - Oxidation in pilots w/ coal flue gas
 Prescrub NO, and reclaim solvent to minimize Fe?*



Transition T (°C)
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PZ can be used w/o solid precipitation

On shutdown, drain to rich storage

Operating Range
Overstrip Saturation
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Diameter (um)
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Manage PZ aerosol by Grow and capture

Calculated Aerosol Growth for SRP run 1
5m PZ, L/G=3.6, 83% removal
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Conclusions

* The Advanced Flash stripper will reduce W, by 10-
20% for PZ and other solvents

e 5m PZis a superior solvent
e Fast absorption, thermally stable, high P stripper
e Good resistance to corrosion, oxidation
* Manage aerosol and solids

* 5 m PZ with the AFS will reduce capital cost
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the United States Government or any agency thereof.”



Amine Aerosols can be measured
by FTIR and
Phase Doppler Interferometer (PDI)
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