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Development and Future Prospects of Energy-saving Carbon Dioxide Separation Technology

Using Porous Coordination Polymer (PCP)/Metal-Organic Framework (MOF)
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Abstract

The flexible porous coordination polymer, which is a new gas separating material, adsorbs carbon
dioxide by inclusion formation, which is different from the adsorption mechanism of existing solid
gas adsorbent such as zeolites, etc. Since the amount of gas adsorbed changes drastically before
and after the pressure of inclusion formation, it is possible to control the adsorption/desorption
with a slight pressure swing. Therefore, it is expected as a new generation separating agent that
enables carbon dioxide separation with energy saving and high efficiency. The development and

future prospects of this flexible porous coordination polymer were described.
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Structural diversity of PCPs

(a) Different coordination structure by different metal cation,

(b) Different pore structure using ligands of same length

but with different coordination sites
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Changes in adsorptivity of various adsorbents due to
atmospheric exposure at room temperature
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(a) Typical adsorption isotherm, (b) Three types of adsorption

isotherms with different adsorptivities

ML &\ ) Sl § 28 A S = A LZHED 72D TH
bo ZOIATOWEM LT, EHAAL L 7S
TH AW, T 556 ORAXNEZR 7 127F

X 7 (a) O ARG T R I MENC 1 KE TG L7
2D 9 E & BT 5720121, 097 FE (1.0 ZJEDS 0.03

RIEET, Mt Ly UKD L DOIELVEDZEHA
L he MEIEVENEENL, HEIZAVF-ITREL,
PR ICIEI S D B0 FRIEE CTORER, SRR 7
DTﬁ%%t&b,%E:xbﬁiﬂﬁéoﬁE7D7®
% BT 272012, BELRE PIESTOEIERIEICL
CO, L% % 2. 7255 (WxilOmFﬁ%OSmrif@
JEIZEE), BPRRHED), BUINTE S CO, ®iE, 1RHET
DOAEED 2% \BET, FEIFMET T 5, WEREZHE
REED7OIIWEMO CO, BRMEEHASEL L, £<
oA, K70b) OFHO L)L, LYEKERTOWEE
ML GCIRAEFRMRE 20, BPUIRECZ )25 TH S,
CIEBET B 720ICME E CO, DBAIMEL FIF 736, I

PR &) AR S, W LY AR
(Pressure swmg adsorption), & %\ I LT:Z’J §IE
7% &% H3 (Vacuum swm%:adsorptlo %;\7)
v EIRFEOGEESE, HABETEL A ST

B TLE ) 720 (KpfE#), B Y Az
Vo Tab b, MIFLRED A B = X L2 HED IR 72
CO, WAFIMOTIRZ RSN, WAEELHRIET
HH AMADES TEBWEWI)FEEEZELTBY,
(ZPCP THoTHRIITIRA . ZD728, CO, W=D
FFIZRKREWPCP T, kﬁﬁco@ﬂ*%tflyyz
TN THCEZ LA, LTLEFTAMIHLT
%%&%m&#ﬁwtﬁéﬁﬁ%%é%

4. FHMEPCPODH R REFE

Mex e @IEA &V REMF O TE, SRR,
LT E 5T, FMEOLIGEBZ 52480
T ADWAEZFEILL 9 % PCP ThH L7, %ﬁ&%ég@ﬁ
k% CO, L DMEAEMOIRALTIE, ©9 L bEghE

, TEEDER T E W LT TSR, 3“73:1975
%ﬁﬁﬂ%ﬁmbthﬁ%w¥%k%\L@éiﬁ%
TS AT KRNI O 72D IIMIILIAE & 13527 % CO, A7
ZALDEBANEETH D,

4.1 HZXADOBRESEWEE % IREIC T 2 £ E DB
INS TR ENEE T RO T AR e L 35 “ ME
PHARFIIIGFET 50 BRREHEREATEINLEED
P72y NAEAPSBBEANETOVY L, AENT, BR
FHEDENEAL (1 213N TANLBRICEEIEET 5o
BRI DMERAERAL CRIEES) TRREAIN LD HIEHEL T
WA R R AT A2 8T, ERNOBEXY ) T
ELTHERET B NEZOE VICIEBEN4BEAELD S
2, 1EEOEEEEOREIZL), NEFUL &Kok
1w, 2“@MM®@$&@% PMEES L,

DGR, FEENCERRE, MEECEE RS A EE 7Oy ML
7277 71%, —E ML TRMICEREREENMATS S

%ﬂHv7%4b>%m¢o_®tm,A%7Dtyu,%
MR IMED LR REE LW EDbL T, B
LIRFOWBAEDTTREL 20, SRFERREFY )T L
THEES B0 CDE I 74 S TOMEREGH S, BEAN
LbIA7ueryTIRAELT, NEFuLErDLHil4
BEPHEIIHEEEZZLT LI ETHRETLI LD
Do T\nb,

4.2 FEME PCP DI & HaE

%< DPCPIL, ¥+ T4 M EFRBICHIE LR CTH B %
UL, TE—EOPCP %, HARBEICELT, HED
uaa%:ub KELEETHEZENMOENT VL, THiT

“ ZEHk % PCP” “Soft PCP” “Soft Porous Crystal” £ & (I
%o B8, FHkME: PCP OffEZALOELE— NEIRT,

nfiﬁﬁ%ﬁfétm,mﬁu;
HAWRAENZ £ B F DR £
ﬂ ﬂfwém KEETIE, H AR
SR EEEOARERY FIF D,

wa¢4

wogk B 475 (2021)



ZAMRMISHSF (PCP, MOF) (CL3BI XX —RHIDBRHIMOLER L SHEDREL

3fEON, 7V—T IR (8(a) 1, FADOWEE
IS U THEEMMR 2 ICELT 5 2 L% v, —, FafgHl
&, TAZELWbRWEE (8 () D) b, TA%
g L7t (8 (c) DF) ~N&, HELZIENERICLY
W& KELBALT 256055 5o WAl f @R pCP
Td % ELM-13'"7 D& FEW AL (77K) ZR 9 1R 7§,
RS (<33kPa) T, #EIRD 2 KICH Y b7 — 27 5%
IRk L, AR WD\ DS, —ZBLL LD AE (75— ME,
X9 Tlx33kPa) C, FEE L7724y MU — 27 iEAHHHEIZ
TN, FRBEEESIEAT A LT, TAGTHWES
Nb, ZOHAREE, BEAMED T ZAWE A =X LT
H DAL TIE R, F A THPCP DRFIZEFESNL
HWRTHY), FLHoa=y +»57%%PCP CTAELU L
FHRTH L7290, IREBEAPZICELLEEZHLNT
AV-IUN

DL R LW AE B % R T PCP Ot SR O
13, PCP O H AW AN TH U H L7z 1997 £ 5
T 4RI, TERSE (4R O&TRERIZHICLY
ThN T 59, 20 PCP ORI [Cu(bpy)(H,0),(BF,),]

X8 31D PCP O#EEZE (a) TV—T 278, (b) #kE
Rl (o) TEBE (FEW\IkIE, BEEbICLVEL DR
EREER R ERTY)

Three types of structural change of PCPs

(a)Breathing type, (b)Interdigitated type, and (c)Stacked-

layer type (The yellow spheres indicate the adsorption

space created by the structural change.)
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Adsorptivity and structure of flexible PCP, ELM-13

(a)Adsorption isotherm (N,, 77K), network structure of

(b) Top view and (c)Side view (Cu, red; C, gray; N, purple)

(Acetone (guest molecule) and H atoms are omitted for

clarity.)
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