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Amine-modified porous materials RIT@}

Class 1. Amine- Class 2. Amine- Class 3. In-situ polymerized
impregnated materials grafted materials materials
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. Ref.) D. Wang, C. Sentorun-Shalaby, X. Ma, C. Song, Energy Fuels 25 (2011) 456.

[Class 2,3] 75 %l (adsorbent) : MIEMN2HEDFEEICETFETIRERR
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—> High amine-loading (Large adsorption capacity)
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2 R-NH, + CO, © R-NH;*+ R-NH-COO- Carbamate
R-NH, + CO, + H,0 & R-NH;* + HCO; Bicarbonate
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N. Hiyoshi, K. Yogo, T. Yashima, Micropor. Mesopor. Mater. 2005, 84, 357-365. 10
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SA-VSA

*]. Fujiki, F. A. Chowdhury, H. Yamada, K. Yogo, Chem. Eng. J. 307 (2017) 273-282. 14
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REZFE ARKA, HEHLDCO, RO R EEAL

4 1&. Carbon RecyclelZ[A] [T TEL 2 ZHRGHE RN o D CO2EIUR L T AL E -

BRRIECOBEHIR~DE A A REIEZE B L= i = F

Pco: > 1 MPa SEHRCGG, RAHNRX. BRAHRIEHRX)
Pcoz ~1 MPa BEILLEIETOER (FUEZT7HEEM)

Pcoz=13~22 kPa :AIEHEA R - E TR (RRNDREFT. 8. EAVRIE)
Pcoo=3~7kPa :MREEHFH R (RAARKNNFEERR. FRAIVOU (BEM )
cozgrE =0.1~1% ERN/FAEZM (74X, TH. FEAT—Iarv., BKiE)

cozgrE= 400 ppm ZERHHNSDCO2EYR (DAC: Direct Air Capture)
F

CHa .‘
Cac03
CaHey A ‘l“\ ® uz

U947)L (R&D)
SHRBFIRBAE

)

KNFEB/EHAR/
HIM/ALF T/
TaR®/NIT/MHM

ATHER, X9%—>3>,
FROR, SRt AR

A=) B AL QAT (KB METIERTER-MHBROSERDES])
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BEEDACU AT LE%  4hfT. DACHIEHE D F i 4— 1 HFT

Carbon Engineenng

BC, Canada

Source: Direct+Air+Capture+Fact+Sheet%28final

Carbon Engineering is pursuing a
liquid potassium hydroxide based
system. They have a pilot plant in
Squamish, BC set for an October, 2015
launch date.

Climeworks is employing a novel
sorbent coupled with a temperature
swing to release the captured CO,.
Climeworks has secured a commercial
partnership for CO, recycling with
Audi.

Global Thermostat is pursuing a DAC
technology based on proprietary
amine sorbents with a temperature
swing for regeneration. Global Ther-
mostat has a pilot plant up and
running at the SRI headquarters in
Menlo Park, CA.

Infinitree is using a humidity swing
process for concentrating CO,. They
are targeting the greenhouse market
for initial customers. This technology is
based on the DAC system developed
by now-bankrupt Kilimanjaro Energy.

Center for Negative Emissions at ASU
is an academic group headed by
professor Klaus Lackner and is devel-
oping a DAC technology based on a
humidity swing process.
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+ [E]UNE: 900t-CO2/year
Heat:1800-2,500kWh/t-CO2(100°C)
4 Electricity: 350-450kWh/t-CO2

M CHNEEROBEREFIA

W EARIA (T1L32—) K
[ERL7=CO2%E%£F|F

Pure CO.

CO, Release 2

Source: http://www.climeworks.com/ 28



|
~ I { | |
~~ & &) Research Institute of Innovative

nnnnnnnnnnnnnnnnnnnn

all

AR
B SRR —)LEERBVATALIZESBETOEANDREL
= SA-VSAT O+t R(Steam-aided Vapor Swing Adsorption) [Z&Y)
[E4REE = 90% M DFEE = 99%, BAEARKIRILE—=1.2 GJ/t-CO2ZEK.
B BEE L4 %2BE-BR. EEREZRAL
B 10m*RIZTORITER RS M EEEAR IR O & B T2 L
B KHI((FR) BEBAFARST—/LEERTEYNEG6.6 t/d. BIUNIRI0%Z E R,
=HEE=15 GJ/t-CO2xFE M EZ# B L CEIRFH DO mELZRETH.
B EARRIRMOEAREEZHREHE. §&. (OVIREERFE.
B REHERLEEERELDD. JVEREQOHHENSDEIR~DRERRALERES,

29



I KPR (L. METIRFEEE
HHWIZNEDOEZFZE XD —IRELT

EZmlLELI=,

5 it *a:w,,&"

;;%m%uyb\aa:smgu—»%

Research Instltute ,
‘ of
~ Innovative Technology for the Earth

30



