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Performance optimization strategy and analysis of carbon
capture solid amine adsorbent carriers
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Abstract: Carbon capture is an effective way to promote the low-carbon application of fossil energy under
"double carbon" goal. Solid amine adsorbent is an important medium for achievement of carbon capture,
utilization and storage, with carrier modification and amine type optimization the hot research strategies.
Herein, the mechanism, technical difficulties and carbon capture effects of the optimization strategies of
solid amine adsorbents at home and abroad were reviewed and commented. The effects of silicon-based,
porous carbon and organic framework carrier optimization strategies on improving CO, selectivity, adsorption
capacity and stability were mainly described. Finaly, the future research directions and application prospects
of solid amine adsorbents in efficient and stable capture, biomass adsorption and carbon utilization and
storage were discussed.
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Fig. 1 Trend of solid amine adsorbents at home and abroad in recent years (a); Carbon capture optimization strategy of solid

amine adsorbents (b)
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Fig. 2 Schematic diagram of synthesis process and structural change of PEI impregnation AEV*!
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and DEA/PVA (c)!®®
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Fig.5 Schematic diagram of preparation process and adsorption properties of TEPA@AIFul™
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Fig. 6 Schematic diagram of preparation of covalently bonded core-shell composite NH,-UiO-66@Br-COFs "
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AR L FH TRl 4l 452 19 [ 44 g Wz (6 551 COFs #dA it
HREKMEELE, MXBAFFEHE MOFs fil COFs A
HUHEZE AR O Bl S A4S LA A, A DLHEZE 4 R AE
TP A 2 R B 59 Rl 45 CO AT A T 78 4R3L 158 JE e

AT HLHESE AR} el P AN RE S . ZALAR AR B
B SCE—E, R BRAT IR SRR, R

AR g 0 5] 0 PSSP O R, LT S ] frg i
B S50 g Aol B R AP A E— i W R BRIk . Forpr, RS
BRI TR, il s R BoE R, (R e LR
B BRI K 52 4 W B A PR 22 F L 3RS R
&, TERAGE, JUHOERRN PRI AW AT A B,
AT B IRMASE S P 507 28 T A f A2 e 590 ) Tl 2 7
SN 5 Tl i AR .S, E ] B AR REEL
s I JLAFB S A HIURE 2R A etV A, el
AU RAT TSR, (E R s M A R B 7]
AR ok, BARDLBR R AR R B NR 1R .

F 1 LI AR W BR3P RE
Table1l Properties of common solid amine adsorbents

REREE BRI 2%

AR W= (7950 [ A i g ) (RESEO) % (mmollg) Sk
MPS LR BRBURFLIARFER B BORITERCE s 2 H 5ok 2 S0BPEI-800/PS-80-187 50.0 729  [38-39]
AMSA — 6.45 [40]
Z0L XF CO, W Bt B 11 455 fLERR/N KRR TE WM ZT7 70.0 1.80 [44]
HZSM-5/AEEA 55.0 4.44 [45]
NH,CH,Ph, s-f-beta — 1.28 [47)
WA WIREE . SAKHRERSEWRL BT ERESR. BeEtt—t  AEV/PEI 50.0 2.21 [49]
GO PR . R 1Y 15 P 2R A WM A EAIR, AEFER®  TEPA-GO 62.5 1.20 [56]
3D-PEI-PGCNs 40.0 2.44 [57]
BCMs T ZIa#h. BRMTIFME BEREA T UC-15-2-600 15.0 4.80 [65]
DEA/PVA 85.0 9.63 [66]
MOFs  [REAB K, JLERBUETTE . h AR PEI-70/MIL-101(Cr) 70.0 381 [75]
LR 60TEPA/AIFU 60.0 410 [76]
COFs et e . K PR AT Kt 22, & iy =E T NH2-Uio-66@Br-COFs — 3.45 [79]
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