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OSU’s Facilitated Transport Membranes

Polymer support

30 um, @35 nm i 100 um
N —

£
B

ESENES
e

Nonwoven fabric

7]
(1]
a .
@ e (Y
: @ — 2
- £
= —
= GO L T T e > O
:® @
£
Q
&
, Sy -
170-nm Selective Layer
Fixed-site
L~ .
#) @y | carrier
Rele
Facilitated transport
co, ~ $: ~N
@3 e —@
\ Mobile carrier |
N P »/
“2 ___ |Physical solution-diffusion| @D

N~ ——

Spiral-wound
module

Central
tube

Anti-
telescoping
device

10°
S
e
«(‘5’6\ 99‘" "?
W 2
| whd
Q
Feed 2
ee (¢}] 2
spacer o 10
o~
ﬂ -
\ -
Membrane ON
Permeate /
flow U

Permeate spacer

1000

Genl

Gen Il |
@)

| 2019 R Genlll

obeson upper bound :

2000 3000 4000

CO2 permeance (GPU)




Holcim US Holly Hill Cement Plant

Holly Hill Plant is a 2.2 million metric tons per year preheater/precalciner kiln with

associated crushing, storage and grinding equipment
For the project, Holly Hill is the plant of choice for various reasons:
o Representative of Holcim’s worldwide cement plants (modern precalciner kiln,

high alternative fuel and raw material rates)

o Plot place and utilities easily available

o Easily accessible plant (close to Charleston, SC)
Stack gases are monitored using a Continuous Emissions Monitoring System for
flow, temperature, pressure, moisture and various criteria pollutants

Cement flue gas characteristics:

o >10 vol.% CO, at stack; higher CO, conc. available in other process locations
o S0, and NO, polishing needed for membrane skid
o 75% of the required heat is provided by alternate fuels; coal and natural gas

provide the rest




Planned Approach

= Performance period: 6/1/2024 — 5/31/2028

System Prototyping Membrane Prototyping
BP1: Skid Design & Task 2 — Initial process model, TEA & test plan ]
I~ Membrane Prototyping < | ' . '
(6/1/24 — 8/31/25) Task 4 — Skid engineering design <—[ Task 3 — Prototype membrane fabrication ]

Task 6 — Skid construction

BP2: Skid Construction ; \
& Installation < Task 7 — Test site preparation ‘ l

(9/1/25 - 11/30/26) :

Task 8 — Skid installation &[ Task 5 — Membrane QA/QC ]
- T
Task 9 — Skid commissioning I
] ] Task 10 — Parametric testing
BP3: Skid Testing & \ . / l
Final Technology < Task 11 — Steady-state testing [ Task 13 — Commercial manufacturer ]
Assessments \ : J

(12/1/26 — 5/31/28) : : \ |
Task 12 — Skid removal
' ¥

Task 14 — Final technology assessments ]
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