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JIIEE ~ WO02017159663A1 ([ER% COZEH - BiEHE (MEE/M CORBBNIS LV ZDRISEHAEDIRT (REME
T¥# e ) HEDOHR). [10]

#itt 2.6 Climeworks (DAC KEIE(R : MOF & T S A O ELE A H 5 R)

HEEA RHKES B BRRAE

WO02014170184A1 (Air LiquideZfEtH DAC/HEEBECO, TOE EEBEOEELWER - EPa—ILET
TEIAINBHEKA) 18- Y1 VI8 BEMEHE, [6]

BELREED2—I)I  HFREM (MOFEUER) ZiHRICE
DAL - EA Ta—)UE/EREEE, [11]

Climeworks

Climeworks ~ W02020254208A1

DACOY A ZILRER  H 1 2ILiEA - TN\1ARTOHE (K

Climeworks  W02024039641A1 (FR) B (/MR EHBEIRR £ L TMOFIZIEED) . [12]

#ttt 2.7 Honeywell UOP (JB/A1E} 1 CO2 4y BlE~D R 23N MOF $:4f7)

HEEA 28ES e BRI

UOP US7637983B1 (EREFERA : MOF-polymer ERBE TR IER MOFREOESY M7 XBETHRE
LLC mixed matrix membranes) Mommaz mExIES. [13]

uop - CO/REHADEETD MOFDFELE - Hik - BIEERE
E i BEEL
e (RFERAT © EELNIREY) P ft. 1131

uoP I, e, BES2—ILEEH - HERELET
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TR 1 2 A ~FET)
BRAEE

Air
Products
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HRGEET DRBELRE (R DR
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BirigEE{t &K (structured adsorbent) TH
AEL REZ WL, [14]

Air
Products

(BIRHE - BIERTR
B)

COnBHER (Y1 UIL/BE)

WS - B REt TREMEE.

[14]

Air
Products

(B BERR
B)

T¥ERT— )L TDERM

#tt 2.9 Zero Carbon Systems (7 = > /{11 MOF)

HEEA RRES
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] BRRA &

Zero Carbon
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Systems

US12048892 (A&

CO.RE - BERE (f:

TIv
<120°C) - AM TREL

HIMOF (F : MgRBRE+ 7 2 V%F)

BEMZEMIL. [15]

Zero Carbon

(FIFRHE : BIERTR
B)

Systems

{ESECO, T D%

BREEER

5t « EERRM THE, [15]

(RZ4 : BEQR
itd)

Zero Carbon

Systems

RE EORAEMEE

¥ - 70 20mERE (L. [15]
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EDECO, THE - FiRM - BEEE
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B01D53/02, BO1D53/047,
B01D2253/204 (MOF) ,
Y02C20/40 [2]

MOFS:T (EERE
B - sEaHlTE)

BEERE - REEA - EREREET
TR /RE /AT S

BO1D53/02, CO1B32/50,
B01D2253/204 [2]

BRI - S L (SEseE/ <
L-w b/structured bed)

MOFMEZ EOFEFEDT . Fif - 3
EiE . 2EN - BETNE

BO1D53/04, BO1D53/0407,
B01J20/, BO1D2259/40 [B]

RETOER
(PSA/TSA/VSA/RTSA
%)

Y ILE% - BEABRATIRILA—/

= rmHEEEEDS

BO1D53/047 (PSA) ,
B01D2259/40 [7][8]

EREIR/DACGER

7(541. EEEHER Do BE (B
{&ﬁ,—) _CG)DRDT

Y02C20/40, BO1D53/02 [11]
[12]

Rt - BEDEl
(MOFES~N FLUZIA
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BO1D71/, BO1D63/ [13]
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Mosaic Materials

ExxonMobil

BASF

Air Liquide

JIIBET

Climeworks

Honeywell UOP

X |IX|X|x|[x]|OlO]|O
X|1O|lX|IXx|x|O|lo|O
X I X|O|x|O|lx|O]x

Air Products

Zero Carbon

O |O|x|O0|O|6[OlO0|0O|#

©

O
X

Systems

IRALGI (4 [BIHEF T O -

— ExxonMobil & CO4fi£E M 1F MOF (BEREAL) +S&4RHHLEE MOF B at 23 [F— AL T
KRR CTE, HEHEZO, [2][17]

- Air Liquide IX structured bed/RTSA 72 & 7't A « #EEIRDSIHEEINHR CTHER
TE, HNEZO, [6][7][8]

— BASF [ZZfLME MOF 48t % CO» o3 BlE~1E T 2 M ELR D ANRP R TX 5,
[3]1[4][5]

= JINRFET3EIE CO BRI E - WA DO ARN E & £ > THETE D,
[9][10]

B o (U7 —%)

[1] https://patents. justia. com/assignee/mosaic—materials—inc
[2] https://patents. google. com/patent/US11872537
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[3]

https://patents. google. com/patent/US11680504B2/en?oq=carbon+capture&q=
%28carbon+capture%29

[4] https://patents. google. com/patent/US20100029476A1/de

[5] https://patents. google. com/patent/US20110110847A1/en

[6] https://patents. google. com/patent/W02024039641A1/en

[7] https://patents. google. com/patent/CN109414642B/Scottsdale—AZ—Condo—
Rentals. html

[8] https://patents. google. com/patent/US9314731B2

[9] https://patents. google. com/patent/US20230070112A1/en

[10] https://patents. google. com/patent/W02017159663A1/ ja

[11] https://patents. google. com/patent/W02020254208A1/fr

[12] https://patents. google. com/patent/W02024039641A1/en

[13] https://patents. google. com/patent/US10035127B2/en

[14] https://portal.unifiedpatents. com/patents/patent/US-9713787-B2
[15] https://patents. justia. com/patents—by-us—classification/95/139
[16] https://pubs. acs. org/doi/10. 1021/cen—-10134-buscon8

[17] https://patents. google. com/patent/W02020219907A1/en
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TLEZXTTHD, WA

ITVWET,

H 7161
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AIEFERNE

ENDAHE
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PEDR S % RIZZ

e~ T

EELTEEWD,)
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IL—=LXE (k1)

RERROES (PREH/ME)

HaOHNSER GIA+HR - BT

THEOERERM (FL/vnzxThH
=)

"A method for removing CO2 from
an effluent gas stream"”

FEI =L, JRIE THH
(effluent) 7 Rik1 H5DCO2
k2.

Fco2...reduction from stationary
sources (EBR) 1 H&U Mco2
removal (CDR) from the atmosphere |
ciE# (2. 2022-04-20)

TABSE (Mosaic DACEH) &, T
BEOHH R (effluent gas
stream) **H'HCO2%ERET ZHET
ERINETH 7.

“contacting the effluent gas stream
with an adsorption material located
within an adsorption system to
reversibly adsorb CO2"

DIREMDRE S R T LRICAD
B, QAR kM. 3C02
= AR,

MOFREMAD MBEE.. AR D) &
L TCo2% B RNICH% T 5 SDRH
([2]. 2022-04-20) ¥ RESZXF L
My ManE) (FBREEA L

TABBTIE, CO2%ZAEMICRE
T IREMDRES R T LRICHE
Sh. AR ERLETN?)

"thereby generating an adsorption
material with improved CO2
capacity"

ERIROBRCLT MRTN
7=CO2Z& & (improved CO2
capacity) | M85h3 CEH'E
638

Thigh-capacity..sponge) & D—#&#9
FRIEH3H. limproved CO2
capacity (%)) OHREE - R4
FE§ ([2]. 2022-04-20)

TRBRTIE. PAEDRIFICE DR
BERO*CO2B@ENHE (improved)
=L 1REE (GRALIEAICHT L TH8h0)
ZEDFEIN?)

"adsorption material is an amine-
functionalized solid sorbent
comprising an amine-appended
metal-organic framework"

73 UEREEEREMT. TS
{30 (amine-appended) MOF
ZZL I eHw

ABIERTIZ TMOF materials) SR
3@ %H'. amine-functionalized /
amine-appendedDERA L ([2).
2022-04-20 ; [3]. 2023-03-07)

TARROMOFREML, “TI>
BHEIL (amine-functionalized) hvD
T X {300 (amine-appended)
*MOFTYH ? )

"MOF composed of ...
containing ligands; (ii) polytopic
organic linkers; (iii) metal ions"

(i) amine-

MOFOMBHERE LT, 7TSV8
HEUF. SEAHYH-. &
BAFZZCIEH YA

ABAERIE TMOF materials) ICEF
D EEIBEROBAEISTE (3]
2023-03-07)

IVEF
HA—. (i)

TAWSOMOFIE. () 7
BRF. i) ZEFER)>
EERI1A. ORT
EEHEITHN 7

"amine-functionalized solid sorbent
is present ... in the form of a packed
bed of solids ...
agglomerates”

particles, granules,

B OREHFSHE (packed
bed) **T. }F - FHI - BEMH
En5ER,

Tpilot units) ERIEH2H. RERE
hipacked bedFZREMEAET (3],
2023-03-07)

TRRDOBEML. WF/BR/ R
#£XEH 57 Bpacked bedr LTE
BEhTuwEgh 2y

"improved CO2 capacity is achieved
by ... pre-saturating ... using water
vapor prior to contact”

KRS L 3 EFIM (pre-
saturating) *%. HFHAZ LD
ERRETICTT S S CHIBRE.

ABIERIC Twater vapor TDpre-
saturating) C@ZA L ([21. 2022-04-
20 ; [3]s 2023-03-07)

TRBATIE. HAZICERIES
B, BREMEZKEKTENRNS
gETH?)

"removing a major portion of the
CO2 ... to generate a treated effluent
gas stream”

BRI ZH 5 Co200* E B ARGy
(major portion) **ZfRZEL. 40
Bi%A RREEM.

Fco2...capturej TCO2 removal) —#%
ACHI2® 571' major portionDTE &
I$FEA ([2). 2022-04-20)

TAWROEE T, HEHRAPCO20**
IS (BFRY) “ZRELT
MIREARREERLETH 7]

“retaining said major portion of said
CO2 ... prior to a regeneration
process"

k&L EECo2%. BEIRN
ICREMENRIET B CH'E
o

ARBRICERFRECPBETREORR
L

TFEERIE. BELCO2OEESR
FEBETEMICREHARELE
ERAX




"pre-saturating ... achieved by
means of a humidification unit ...
control the amount of water present
within said adsorption material"

EHAMNFRY LT REHPO
KEBEHWET 2IMEI=w b
(humidification unit) **A"% &,

2ABAtEIRIChumidification unitDBAR %
=

0%
20
*7
2@
]

TRBGRICIE. REMPDOKDEBE
{19 S humidification unitH'E &
n&Ekgh?y

“measuring a relative humidity level
of the treated effluent gas stream
exiting the adsorption system"

A R (HO) “oE%
BEERET 5 TRNMA.

REERICEORHAEDAT A L

(w573
RO
R
2
R

TARBGRIE BES AT LAHODL
BRHZAROENEEZANELET
P2

“based on the measured relative
humidity ... changing ... temperature
... velocity ... or temperature of the
adsorption material”

AERHICESE, OADA A
E. QAORE. OREHEED
WEhAZEEL T, REHAE
EZ #15,

RRIBIRIC T « — RN ZHIEORT
#L

ox
£O

il

MEORHOBIZEEICESE. AOA
ZRE/AORE/REMREOVT
N ZEEELTREZHBLEY
M2

HiH
[1]
[2]

"optimum level ... corresponds to
between 1.5 and 3.5 mole percent
H20"

(H
https://patents. justia. com/patent/11992805

KA EDKSDICEY 2EE LN
JLH*1.5~3.5 mol% H20IZ i g
% EHRTE.

RFRBRICHEEEOERBH S L

TAHROEITIE. BEHRDK
FLAL BFRERF) 1.5~
3.5 mol% H20ICHEFTNETH ? )

https://foundry. 1bl. gov/2022/04/20/foundry-industry-users—mosaic—
materials—acquired-by—baker—-hughes/

[3] https://hifglobal. com/media/news—description/2023/03/07/hif-global-
and-baker—hughes—to—collaborate-on—direct—air—-capture—technology
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