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Project Objective

A Project objective is to design and construct a 1 MW scale membrane-
sorbent hybrid post-combustion carbon capture system and evaluate
Its operation in along duration field test using flue gas

A Hybrid process consists of a polymeric membrane and a low
temperature physical adsorbent to remove CO, from the flue gas

A Membrane is being developed by MTR
A Adsorbent has been developed by TDA for post-combustion capture

A Early proof-of-concept demonstrations in an SBIR Phase Il/lIB project
(DE-SC0011885) proved the feasibility of the hybrid system

Main Project Tasks

BY1 - Design of the 1 MW scale test unit
- Design review
- Preliminary Techno-economic analysis

BY2 - Fabrication of the test unit
- Site Preparation, Installation and Shakedown Tests
BY3 - Field Tests (6-12 months duration)

- High Fidelity Techno-economic analysis 5 ILA
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Project Duration

A start Date = August 15, 2018

A End Date = August 14, 2021
Budget

A Project Cost = $10,000,025

A DOE Share = $8,000,000

A TDA and its partners = $2,000,025




Two-Stage Membrane Approach
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Hybrid Membrane Sorbent Process

CO,
H,0
Air Preheater
Coal [ R o Pl [ esp [ Fep [ Co. b
: e ik Membrane| | Adsorption
Boiler
< <
CO,

Gom Regeneration ‘—D‘_
Air

Primary Air Fan

A Membrane operates at ~50°Cunder mi | d v atniremoyes @ & 0 %3

of CO, and almost all water

A TDAGs sorbent re m pirvtieesnembeaneseifluent megentaded
ensuring 90% carbon capture

A The boiler feed air is used as a sweep gas to facilitate sorbent regeneration

A Low pressure drop

A TDA6s sorbent is | e §osinthefsécend staged by t h
A Greatly reduced oxygen transfer (from the air side to flue gas side)



TDA Sorbent
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Development Under the SBIR Project
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A Lab and field tests were carried out at 2-4 scfm (20-
40 kg/day CO,) scale hybrid-membrane sorbent

using coal-derived flue gas at Western Research
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Test Results at WRI

Continuous 4-Bed Cycling Performance (Cycle# 2,000 -2,160)
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Total operation exceeds 525 hours and 3200 cycles
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Aspen Process Modeling (UCI)
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Preliminary TEA

A TEA for sub- and super-critical power plants suggest substantial
Improvement in cycle efficiency for the new hybrid technology



