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Abstract: Carbon Capture, Utilization, and Storage ( CCUS) is an essential approach for reducing greenhouse gas emissions and the
sole method for achieving low-carbon utilization of fossil fuels. Chemical absorption, recognized for its broad adaptability and mature
technology, stands as one of the mainstream technologies for carbon capture today. However, it still faces challenges related to high energy
consumption and costs, making the development of high-performance absorbents crucial to overcoming these issues. This paper
systematically analyzes the advantages and disadvantages, current research and development status, and existing problems of various
generations of absorbents from the perspective of generational evolution and multi-performance evaluation of chemical absorbents. It also
elucidates the driving forces and R&D trends behind the development of each generation of absorbents. Furthermore, the paper
quantitatively compares the intergenerational differences of these absorbents in key indicators such as absorption capacity, viscosity,
volatility, degradability, and regeneration energy consumption, and assesses current research hotspots and trends. Lastly, it provides an
outlook on the directions that urgently need breakthroughs in CO, capture via chemical absorption and offers relevant development
suggestions. Overall, through multiple generations of development, absorbents have made significant progress in reducing energy
consumption, but challenges such as the difficulty in balancing high load-low energy consumption-high viscosity-easy degradation and
high desorption temperatures remain. It is recommended to focus on R&D breakthroughs in quantitative evaluation and database

establishment of absorbents, development of artificial intelligence models, research on new absorbents for low-temperature regeneration,
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integration of regeneration and low-grade heat utilization processes, external field-catalysis synergistic processes, and fusion of multi-

generation technologies, to synergistically enhance capture efficiency and economic viability.

Key words: carbon emission reduction; CO, capture; chemical absorption; absorbent; performance; regeneration energy consumption
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Table 1 Research progress of single component amine solutions
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2 mol/L MEA 313 363 0.55 0.15 4.00 [24]
4 mol/L MEA — 403 0.50 0.28 3.80 [25]
43 $030% MEA 298 393 0.42 0.27 430 [26]
S 53$835% MEA 313 ~ 323 397 — — 3.10 [27]
iU 43 4840% DEA 313 390 0.45 0.4 3.18 [28]
Ji 543 #40% DEA 313~333 418 0.48 — 4.20 [29]
ikt 53 4430% MDEA 318 386 — — 3.82 [30]
Ji 53 4130% AMP 318 389 0.67 — 3.18 [30]
8 mol/L PZ 313~333 393 ~ 423 0.40 0.09 ~ 0.12 3.43 [31]
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Table 2 Activators typically used in carbonate solutions
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Table 3 Research progress of ammonia absorbents
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Fi 43 5010% NH, — — — — 3.63 [56]
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3 mol/L NH; — — 0.15 — 4.00 [58]
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Table 4 Research progress of amino acid salt absorbents

TRl Wl o ek "

. WUCIELRE /K AR IR /K ((r:ri)zl {}rqrii/) ( :fjﬂ ?nj'/l ) ﬁd(i;l:ﬁ mPafj i 15K B

[M,E,A][Gly]/MDEA/H,0 313.15 — 0.92 — — 4.42 [68]

PS 313.00 353.00 0.76 0.39 — — 69]

GlyK-30SA 313.00 363.00 0.64 0.37 2.92 3.48 [70]

PZ/Lys 313.15 353.15 145 0.80 — 3.30 (71]
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He T A UM B T A WO 2 H A Tl il CO, M=, (U CO, WM™ 4y (ZHE H IR i A
SO B R o (L — 2 A MU Ji ARG M, 2 B AR REAE . ML
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ZF, MDEA ZERUEI) CO, WS =4 (B R £k Ak
FREER) W 5 ik, (R HAE b B4 & FEOR
IR CO, WG R . L, AR ML 4
PE, WFFEE R 2 Bh B LA [R5 B A LI 20 A%
TRAI, VHRTHIIGH CO, HifETEfE S5 AR AR
AEFE.

YT RUER R I CO, MR AL 75 et AT 1Y) P A= i
FE, Ok LURUK R SERAVE A, AP e s e A 2 08 5]
R BT, OB 2 BAA sk CO, S MERER
W F (7 % . MANDAL B P #f 55 T MDEA #
MEA JHRYIE) CO, WctEfe . 458 %H, MEA ¥
hn A B 2427 T MDEA ) CO, W ISGHE R, LAk,
2— B H —2— W I — 1— TN B (AMP) 5543 BH R PRI
5t CO, Wi R F CO, Wi 25 18 1 PV TR & Wik
VWAL R EL HADRI N 2 " B9t 00, #1
BT MEA VW, AMP+2-— H % ¥t 2 % (DMAE)

() 7K FE ILTR W) B AT R ) CO, -1 % i FN CO,
AR, I H R RGETEL. HEXW 27 1)
AU —2 — —H & H—2 — I 3—1 N (2DMA2MI1P)
RIERRAE R, s O (MEA) . R (BZA),
2— g —2— 3 — 1— TN EE (AMP) Fll . 2 BE %
(DEA) 41, 4 Fgr i RUME AW, I B i i i 3
IRPIHY CO, WO HEREMIAR M REE T T S I0FM. 25
REH, 5 5MMEA BHAHE, AMP+2DMA2MI1P
HA T CO, M A AL A fE

M T B — 2R, A IR & B £
P o0, $RAE T SE SRR R N7 05, o X — R
S A BEGRIE CO, MIGH R | gk fa
MR BER (£ 5) o i, hTFIR
ARG WAT AR R £, ME LIRS 5 1 28 &
WA L, R A RGN AT IR AR ST,
PAE— AR A B P AU RERE, JEId A8 I ok

x5 REBRBEHFHRIER
Table 5 Research progress of mixed amine absorbents
. TR a»mw%/ %%Eﬁi ﬁiﬁﬁ P
i JEL 3 /K 8 U L /K ('mol + mol™) (mol - mol™ ) (GJ-t)

TEPA+MEA 313 368 0.82 0.26 — [76]
MEA +DMA2P 303 ~ 323 — 0.71 — — (7]
MEA/AMP — 376 0.38 — 2.50 [78]
MEA + AMP — 373 0.50 — 3.97 [79]
AMP + PZ 318 380 0.55 — 3.40 ~ 4.40 [80]
DEA/ AMP 313 393 0.55 0.48 3.60 [81]
DEA/MDEA 318 393 - — 4.36 [82]

1.3 53 R

P27 MR ACT) ) P-4 REAFE 3222 H A S 44 . i
PR ZE LR A, By 0 20 TR ERE R
56% . 16% F128%. 5 1A 2 A4k A i) iy
Hor, KE B B . K B 5
B LA FZE S, 280 CO, M AR o 7
H I TR R R ZE R I, MR TR, A
PLAHI A AR LA FZE b, BERSRAE CO,
W 390 (4 PRI AN ZE R AT R, SRITAE
(A ALV TR AR 43 1k 4 /K AL k2 7K FR IR 91 g
R 3 AR IGR ) & SR
1.3.1  F 3 AR B

UAH W WA 7 J2: 48 AE — 1) CO, T ff | S 31
CO, T E A AT BRI . AR o AR AR, BURE
AR AT Sy YR — [T 72 PR M 350 R 9 — YRR 8 R LA
S BGRIAR E, SR IR SCR A AR o f v R
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X CO, @ AHHFATINE, AL T WG ) F A= AR
R, T HLISD T K ZE R, DA BRI T
A AR R REETE AR . A T -V AR TR R
T~ H A2 ORI AH 43 85 )5 CO, & AR sl 4 22
SIERCE S . R IEREZE, HIAE T
WAL T2

YRR U R A 351) — 6 9% e e R R 3 B ) 4
B, HEHR R I 22 o0 S R R R A e B A
T R 4 25 700 DU) 30 R kg AU B8R 1 A /N A AL
TR AR B W A R P AR R & SR H R iR
(RR,NCOO™ ) b E 4T T ARk . 2L
TR TG S5 A0 5 B AN A2, KUK R AL 2 PR R ATl
T A ARG B o BRI, BRI NON-—2
F R (DEEA) . N.N-H LR % ( DMCA )
PR H 3 — 23 = e (PMDTA ) % # HAEH 4
B, IR 2 5 PR IR AT, TR K AH S5 AL
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#l. PINTO D D D " 4§ if{ T — 7l i 5M DEEA 5
MAPA IR CO, M, A5 & IiZ i 77 H
HE R CO, MEFRILRE S o FERMGE R, Wl
FIZEET 20 2 N ARRBERIH, "C NMR EAE ot
LKW, MAPA FERELET CO, P, M CO,
AHN L DEEA M. BEE CO, WUHLZH A, T
EHIh R DEEA HiZ, H T EMMAERIHEY
Ko Mg, XE CO, Mt iTmiEHA, FRER
DEEA/MAPA SUFHW R A PR REFE N 2.2 ~ 2.4 G/t
f#) CO,, ZHANG SH 25" 452 —Fliilf) PMDTA
F1 DETA XUHIAH, CO, Wi fiik 0.613 mol/mol.
TR LI, 99.7% 11 CO, W™y 43 A 7E W
M, 5 BRTRE 57%, HPEAERER ISR 2.40 G/t
CO,.

A B, RS EEISFNIRS AR
Wy HRYA T RIAR 4> 253 . LIU F 2% g — Hg—
ik A ARAE R 3 AHF) & H 2T AMP/MEA L
FHEER, 5052050 30 MEA HH F, 325 76 SUFF I,
W) CO, WL RE TR TF T 69%, T4 BERE AR
T 36%. YU J4 S B T —Fh = 2 3 =
(DETA) . IE T B K FA) B 1 7 760 U AH W e 741
WFFT B, A [) Jo dt 0 50 i 940 U W WA 751 5 K
CO, W& Wi & 7] 35 3| 1.27 mol/mol, 5 5t & 4+ %X 30
MEA i Lt, DETA/IE T BE//KAR R BTG IR 25 w4
T 47.6%, FIEREFERRACT 39.6%.

IR RURH R AL 34 2R FH AR R B 57, DR A
T A R R TG R G 7 A e i A AR 2% R I A
AR, WFREN T — SRR K e 2B AL
B AR AEKIE R, 5 7 R ISR 1 S B
., K, ZHOUXB 2% - TRl i E k-
TRUAR W ), o 60 5 U6 PR AEEA . i BRI
DMSO 14345 PMDETA. BF5E8M, %W B
A CO, Wi & (1.75 mol/mol), 3 i °C NMR 43
Mrfide 13155, #8787 AEEA-DMSO-PMDETA I
W AR . S5, K248 Co, Y2 s
e, M) A fE T i RS DMSO, CO, & AHH
W= W 96.8%. M 1 2 7 BT 7R, AEEA-
DMSO-PMDETA WY A= REFERFIR E 1.66 GJ/to
A PR e s 3R ok A Sk 4 43 R0 s, RORE TR IR
CO, WG CO, & HHAYEREE 2 W& . X Fh ez
JELE S PRas TR ] RE R BUR A LS IE ZE , B sy
BEXEREC S CO, ML I W 4 85 3 5 ) 2 ] 1
SR G MR AR KGR BAG 3R CO, MR
HORFIRE ST, AMHBAEN B .

BT B AR K BRI CO, WM =4 (U e
S S REE (R,NHCOO ) M F4kfle (R,NH,"))

Z 23 R A N—O--- O fil N—H--- H & 8,
3K 43 ] S50 ) 4% S 5 0 T ) g 7k
2T, MRS S CO, NI ke 345 44
Sxperegs i B, B B el bR E N—O--- O
o N—H--- H SUEIIE AL, AT 8E o 38 i i i 5] 26h
JE® . ZHOU X B 260 it T —Fi R Bk e 2L AE
JKAUAH CO, WM, I3 o S % e 2- R 3k
CEERE ( MAE ) A Ry il £ AR b B SURH ¥ 711 1) e A
e, 45K, MAE/DMSO/PMDETA BUFH W I 571
Al SZEE 0.84 mol/mol ) CO, Wi, JfH CO, &
FIBLEEI N 8.87 mPa - s,

R TR BT AR T OUA W R ) B oY O R
(£6), N ZM. CO, WUTIERE . fitme kAt
AP REREG M AT B SXxf . WTRIEE, 5
55 1 ARCRNER 2 ACIRSRI AR L, URH IR AR P-4 i
FERH LR, (HH COo, BMR S B E R R A
JRE () SRR AT o PRIIL,  BH BT SURH IR G791 Fr 285 5 5 i)
BLEE, BFFEMREFINT H CO, & MBI i PR AR 2
KR FEE LTI
132 R334 D KB

FEASE T SRR USR], 2570 20 K R A7) i . T A2
ZRWAHE T2, FEEHT CO, P Yre AR
IS5 A, FE— R L R AR T AR AT AR A
FhEE . SEFUE, BAHA K BGRI B A B R
IS AL

YUY S 2 B ge e i, R 0 BB AR KA
FRIRE T > MEA BRI B3, FRIRZY 24% 1Y
A ReRE, GUO H 2" 21 T —#&h i MEA Fl
2 IR 2- AR L 2 (2ME) ZH R EI AR AR K Wi
FIAZ, MHT 5.0 M MEA KA, %R RERS
WeAR2Y 55% 147 4E BE#E. BOUGIE F 4" i — b
FE i, BRI AE K R SE T 5 MEA 7K
VEARLR) CO, WU RE S AR, i FLR B S A
S CO, MM PERE . BAR RAE KR e 3 T
TR R i S AR ZE R TR, (B AE CO, ff
WA SRR L A WG ST I AR v R 2 A v 1) (1) A
fiff I 52 I A BT T A AL 2R AL, A T IR
UE RGP CO, MUSCHERE, /K IR AR e FH A
15 CO, W S 8 IR AL 75t AP e A Ry B A 47
{EAA BRI CO, Ji Az BRI e 3 2 5 P PR iR HL A 5%
E PR EYE, Bl AR TR A e R

IR, CO, SAM Y i 3 ZE g W4 2
FALH . =l (1) Froos, B4, PR (RNH,) )
K CO, TE M MitEE 5 MG, MRl S5 &
(1) P e A e e A I A 4 X (12) 6 i Mt
PP RE ELTH FE I S SEH R IR C— N B
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Table 6 Research progress of liquid-liquid biphasic absorbents
el e co, wu&%/ ﬂﬁ%&*ﬁi ﬁiﬁ‘éfl SBISKFMRIE o
W EE KRR ek (mol - mol ) (mol * mol™) (GJ-t) mPa - s,

MPA/NHD/H,0 313.15 393.15 1.20 1.14 2.66 — [95]
2MPRZ/TGBE/H,0 313.15 - 0.79 — 2.59 11.64 [96]
TETA/TMS/H,0 313.15 — 1.87 — 2.36 200.00 ~ 400.00 [97]
DETA/IBA/H,0 313.15 393.15 1.25 0.80 2.42 62.19 [98]
DETA/DEA/DMAC/H,0 313.15 383.15 0.71 0.32 2.19 38.59 [99]
AEEA/1DMA2P/H,0 313.15 393.15 0.51 0.38 1.83 454.50 [100]
MEA/TMEDA/DMSO 313.00 363.00 0.54 0.20 2.29 89.10 [101]
DMAPA/TMS/H,0 313.15 383.15 1.80 1.35 10.00 ~ 25.00 [102]
DMAPA/n-PeOH/H,0 303.15 393.15 2.13 1.67 1.36 44.00 [103]
DETA/n-BuOH/H,0 313.15 393.15 1.89 0.83 140.25 [104]
[DBAPAH][Im]/H,0 313.00 371.00 1.49 0.9 1.82 — [105]
MAE/DGM/H,0 313.00 370.00 — 0.33 1.32 25.65 [106]
DETA/DMF/H,0 303.00 373.00 2.57 1.61 160.00 ~ 200.00 [107]

C—O ST L LA K oA i) At #2 .
TR R A P IR TR 5 T S B B R T AL
RE&, FEIA DK IBGRIEY CO, Y fif e 53R 44
i, BAEM S R rh i Z 2 1R .
CO,+RNH, <= RNH;COO" (11)
RNH;COO™ +RNH, <= RNH*COO" +R1\(IH;)
12
FIBTAAME, FhREFEUS CO, HIML I RE 14
55, BS54 rh 5 AU TR e A A 1Y 2 (]
{3 BELAE FRERE AR CO, W™ My iR E M, DT
PRHEMIGRIRY CO, iR . 2T, AEMIGH 5] A
LA 57 BELASORE, 1) A e AU T LA 4 35 4 v A K i i

FIE) CO, FEMLR R LA K R AT P A Ao v 108 o 2 i
e, MA MM M Sl 200 LS T DA2MPY
PrOH 5 DA2MP/AMP/PrOH Wi Fh A [a] 1 35 7K 1 Ui
FMARZR, KIS 25 BIN LG AMP (1) I 855 26 21
SR B AR R B, SHI H C 45" i se g
30 1 R 4 T DN Bl M ) Hp sl S B R, AT
DU 350 R PR PR WA B e R s I 44, b4, e e 3
MILZBEAERI T, iRk CO, W™ ¥ Z (RIS 55 JE g
JE SRR, DA TR SR 1 IR AR 80 B S S R . AR
BCTHE 1 ACES 2 ARIOIGR], 2R ADoK R 2
EALRFAERERE (£ 7) , JF H HAM RS, BARAR
FRARGAIR) CO, & AH

&7 R KIRYT B T R

Table 7 Research progress of homogeneous less water absorbents

S

M) o W&Ej}/ ﬂﬂg%ﬁ SRR % TR RERE Gt Rk B
AR BE /K R SR E /K (mol *mol” ) (mol* mol) mPa - s, 313.15K
EHA/DMSO 313.00 373.00 0.66 0.64 97.00 — 40.60 [113]
DA2MP/PrOH/EG 313.15 393.15 113 1.10 97.35 1.58 9.0 [114]
AEEA/PMDETA/DMSO  313.00 393.00 1.58 1.32 83.55 — 10.00 ~ 20.00 [115]
AMP/AEEA/NMP 313.15 393.15 0.74 0.62 — 1.89 70.27 [116]
EHA/DEGDEE 313.00 373.00 0.55 0.54 99.00 2.87 24.70 [117]
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133 BFRE

BT WA (ILS) 2 Hh [ BH 5 7 44 ok 1 425 5
R T REES, BAMuette . 8RN
TR E RS . SAPUEA L, BT kv
SR ss, BEA S A AR AR AR AR
M WO ER A IR o T A
51 CO, Mol tERE, BRI 138 5 E B AR |
NS PE % D Re b ILS,

BATES E D "™ 5@ 33 B A 3— R4 e S IR AL 40 114
T T IR - & 3 -3 T FEmkms
VUG AIRREL ([Apbim][BF,]). ZIhAEILEY ILS 5 CO,
NS 55 A WU R P B AL, SR
SREM, R RSN, ZIeeMny ILS il s
0.5 mol/mol 1) CO, MWWt , W™ #y L 2 5k 1 IR
WA . A, R A R R,
[Apbim][BF,] £ 5 YK CO, W Wit —fift W 47 #5 J 475 i
FrWIth CO, Wk 7, B R AT MG AR e ok .
FOCHFFEHE H, 24 ILS HAT MR B 7 iF, B e
TR SESLAXT CO, WIS RE Y S H B 25 7 o
KU SISTLA Y S U e T JE P LK ([bmim]")
FBHE F, DA A 2 5L R o B8 11l 5 1T 241
ILS, 5% T B8 X 8 F i Ak CO, Wi RE Y 52
M. 2SR, B FIRIAR CO, M i fof S5 BH B+
H R A A0 %

FAR G LTI RE A0 A B T A B R B Y W i
PERE, [HBGE B REBEATI ORI 1 29 5 Tl Ak iz T i BHL
. —Jiif, 78 ILS A ad Rt , oFRSEmE
Fi R 45, S ORISR A B B A R R B
i — 5, B A W RN R AT, S A S
CO, WLy as it — L BA o F IR 2 S5 2, A
M UGN ILS MM AN %L B2 . GOODRICH™ #f 5%
T [P66614][Gly] £ CO, W& Y& Aif & Y % i 748 1k #1
. GEHRFEW, [P66614][Gly] 1E CO, MU i iA 52
R, HA5EEH 360 mPa - s 1% 17000 mPa - s.
FEE FARK LB I, LS 7K ¥ Wi oA R A4
MEE, Bl TKEGEIREMZEIE, FH
ILS 7K I A T2 o 7 b LA vy 1) IR Y AR 7%
K. HIL, Al TLS WSO Y -4 REFE AN
TRORZRIE, 2 SCBE TRR Tolk Ak FH i Sk

AR, WFFEE R 1SR ILS-eFl ILS-BEIR &
(14 7 2R i 4 15 1 RDSUR IR MG, T P 786 P (IR RERE
(AR LS B9 A A 2 HAT B AT SR8 AL CO, IR
W, k" B R NPA BIA 20 = -
= ([DETAH]([Tz]) 7KW FA 2 T 87 24 1 RUAH 25

TSGR, IF0F9E T H Co, lifEtEnE. 4%
B, ZWGR & AR CO, M2 &M 1.64 mol/mol,
7 BRI 96% , T AR AARFRAN o W SR S AR AR
1) 45% . #J1% 3R], [DETAH][Tz]/NPA [+
A REFENCN 1.99 GI/t, AHALT [DETAH](Tz] BEET
29.93%. B FWARNFARERE] BAR TS 1 AARIEE
2RI (% 8) , REEUHIHE KMITREE . A
BT MORAFE M B R s i i, R, 38
T DA SR TE T R AR B8 —F VAR A T N 86 R R ok
ST B 7 ] .
134 49K AR B BA|

YR KR ST S5 4 /D i 4 K R4 5] 9 i
SR AR L B RS A WA . LRI A 5 R A
AR B AL 2E R0, Ak R T A4 42 )8
R AR A RO E A BRI BRGRAE
SEALREOR AT M TR G A DU R, 9l
KSR AT LA G 25 B CO, 51 79 =22 1) B4 422 ok v A
FERI BN J1 R0 G SR K FARAE CO, Fi L R H Y
e AR BT, DT 4 2 W ISR CO, W ML 3 5
CO, M "2 esh, A HUIE R B K 3]
MR KIUR EAT RO, R DA B v A K AR R A
CO, HEEIER CO, Wk TE

HAE, WHREGRR T AN FERSRGOR IR AR 7
PRXTI IR CO, fEPERERYZ I . RAHMATMAND
B BEFR 4K AW, R SiO,. ALO;. Fe;0, Al
TRANKAE (CNTs) 45 40 K JURE Ll 1A [F] 48 K 9 4
WA, FEXT ERRIEGE T EATTH CO, MR . 4525
FW, Ak, BrA QK AR B
BRI CO, WUk P RE, CO, gk Bl m T
21%. 18% . 24% FN 34%. BLAN, FEBRINKE 535
5yii#] MDEA 1 DEA W, 58 T AR Ak
WOF YRR IGR] CO, MU PERE RS . 255 3%
B, BR49KAEXT MDEA f9 CO, WUt g H AT
BENEIHER, HCco, faldiem T 23%. AT
HE— R CO, MM IPERE, TRANT V 2 " &
T A A SR/ MDEA 9K ARIISR . 25 SRR
I B ML 40% 1) MDEA ¥ W P 51 A & 2 5k
0.1% ML A BB I I, 4RSI Y CO, IR
PRT 9.1%. — Iy, SR A A SRR R I R
FE AR T CO, WU B IIE RS 5—TF
Ifil, OH %M1k CO, MM AL T KA A TE A7 A o

FER Y e S R ISR E WO E P S AR
R P IV E=2IP S T s B S Ak N
YEHT, MR 9Kk CO, ifEIERE. Ak ik
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Table 8 Research progress of ionic liquid absorbents
. R J—_ ﬁ%@%ﬁ ﬁi%ﬁ/squ?%%gxgziﬁ
MR FE /K IR FE /K (mol - mol™) (G- ) (mPa - s)
[TEPAH][CPL]/EG/DGDE 313.15 393.15 1.88 mol/mol 1.20 1.88 — [125]
[DETA][3HPyr]/DGME/H,0 303.00 383.00 1.10 mol/mol 0.90 1.77 28.10 [126]
AEEA-DEEA-[BMIM][BE,] 298.00 393.00 1.24 ~ 2.57 mol/L — 2.06 221.86 [127]
[DETAH][2-Br-PhO]-PEG200 293.00 363.00 1.44 mol/mol — — 300.00 [128]
[TEPAH][Lys]/NPA/H,0 313.15 393.15 2.93 mol/mol 1.61 26 8.06 [129]
DADPA/MDEA/TMS/[BMIM][NTS,]  313.15 393.15 1.97 mol/mol — 2.39 250.00 [130]
[N, ,,1[1,2,4-Triz]/N-MI 313.15 353.15 0.12g/g 0.11g/g 1.29 — [131]
MEA-[BMIM][NTf,]-sulfolane 303.15 383.15 0.58 mol/mol — — — [132]
[DETA]Lys/NMP/H,O 303.00 393.00 4.78 mol/L — 1.89 484.00 [133]
DBN-EG/NHD 303.00 371.00 2.84 mol/mol — 1.66 — [134]
[DETA][1-MI]/DME/H,0 303.00 393.00 2.06 mol/L 1.20 1.40 285.00 [135]
[DMAPA][TZ]/NHD 303.00 373.00 1.14 mol/mol — 1.39 70.70 [136]
[DMAPA][TZ]/PC 303.00 373.00 0.95 mol/mol — 1.59 46.80 [136]

(1) CO, AR RHEA CO, AR I TR E
A [ (1 25 78 FN B . RAHIMI K 2" ) MDEA H
FEWG, HEET MR R AL BRI R D RE AL 1 22 BERR 40 K
XK AR U] CO, MRS, 45 R
B, MeIhREALRY ZBERR YK TE MDEA SE40 K ik
RIS CO, MU MERE . 1O N 2t o
2 Kb B 11 22 B Bl 400 DK A 2 A M B A i 2 T AR
R TReRE, REEARMAEKYE, A5
Y0 K JIUR 25 T 110 786 B 23 BRAIR CO, MRS I 7% 1 e T
TREAIS T 4K ) CO, Tk,

VAR, 38 1 A 0 el R 3 0k 5 i 94 oK Rk
CO, HAEPERE T AR 2] T 12 ) 567 . KARIMI
DARVANJOOGHI M H %" 555 1 15 22 i Fl EL i
WEHE T Fe;0,/H,0 4K TR CO, I RE -
SEREH, AN S T AR CO, T
Wi, FFH CO, FEGK I AR b (1) A% Jo o 3R R A
Bt ANt S BE AR I B . teAh, USSR
Yy 5k B R W R 3 5 B 43 ik 350 Gs A 720
Gs B, PR IAAR I 1% 5T R BRI T 2 LT A %
X R A TR KR ) CO, Wi tERE A o
D1 RO 7 A (=2 I o = 1 s R0 ) Kl R 28 A N
Fe; O, A4 KU A9 A1 B3z 38 i 7 < A _E A
Fae KA . I LR  2 B I Kok 8 SR 5
LR, IMFEAR TG MR E X CO, Wit
REAYTZI

gE Lk, G 9K UL 43 PR 555 6 54
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TR AT DU SR CO, dfEMERE, H TN
KRR R S, TR 5 & AR, WRGR)
PEIRE FPE 2%, PR RE B Tl Ak R —E 1Y
i
1.4 LR+ LT

TPV VLR R A o 1) PR O B I I SR R A7
1) S 3 H R 16 43 ik LA e 7 ARRE H R T 1 52
M, st (13) . (14) Fi", RNHCOO H1 C—N
HEAWIZ LI RH, W H R FRIFF . Hp, C—N
R ) DRIy 2R ok A Ry W RSN, A T A IR R
Il RNH, TERMES R b R i Fiae AR . T
I, SN CO, MM S R AR 5 H BT+ BN FE AR
W S 07 A5 BE ) A GE AR o AR T K B HILTES
R, BRI B AR Z RN, B SR
CO, 1 fiff W Je Ny 42 i R m) HET+, HE 5 M
RH, HRM% H B+, MR 2F 205 FF R 1 19 43 o
L, 51 BRI AT LI R CO, M iR
IFREARARE R BE . Ak, REMRE RET I
50 R FL R TR L MR AV o5 A R v e P 1 [
PRERAELLH . i AR R AL RIXT CO, MMt i 32
FHE BT H F S A e o
RNHCOO™ +H,0" <= RNH,+H,0+CO, (13)

RNH; +H,0 <= RNH,+H,0" (14)

PR R A AL R B CO, fiff W PR REIE AN 22 AR
T CO, IR . CO, MR HER . CO, ki L KX
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X T T (%69) o WTAESR, A Lk
W RIS 32 B AR v T S R AL AR R AR T
MEA K CO, fRWtEfE, DL BRAR H AR i
J& (353~363K) . {HiT MEA I A & HA 55
(I RERE, MEALS A G X HBEREFAR AU A
MR, FHARRER BRI ALIZ T RREREZR . [ T
B 51 MEA ¥, @t SOk AL, EA5 T ik
FURHIR A e 15 W P REAE AR BE A 52 . M6 9 W]
VLA, IRA SR LA 0 P AR IR R AR
% 358 ~371K, HAREFEMRMKZE 1.06 ~ 1.41 GJ/t,
PEE TR LA AL & R RERERIME (1 GJ/t) o ARYE
W ) e R BUIR AR T MEA W TS5 TR A MR

W, 5 3 AR OR AR EAE R A I 0 AR
B, AR P AR O R AR A TR B R (373 ~
393K) , IX[AIFERR] 1B R SGR] A REFE A —
A EAR . T S B ORI AR L IR RE AERY
CO, iR HAR, WP R AR 5 A0 A Bl [R) A
MBCR SRR S o . FAT, R
TR FH T8 B MAGR) - PR 5 g i B W i) -4
AEAE SR ABIE A R BT, 7EfE
BT A A L, AFFEEALFAIRT AR 3 AR IGR AR IR
JEE 5 A RERE IR AR A R 2k — 2P B AR e il SR REAE
AR

&9 CO, R+ BB ELFINTARER

Table 9 Research progress of CO, absorbents + solid acid catalysts

AT ( MEATSTR ) L RERE/

el FEAL fiF IR R B /K BT f W TR % S % (G- ) E= BTN
MEA V,0, 359 28 50 ~ 95 44.00 — [144]
MEA HZSM-5 355 33 31 70.80 — [145]
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Fig. 3 Viscosity distribution of third generation chemical

absorbents (Data sources literature [95-107, 113-118, 125-136])
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Fig. 4 Regeneration energy demand progress; regeneration
energy distribution; regeneration energy versus regeneration
temperature of various chemical absorbents (Data sources
literature [24-31, 41, 56-60, 67-71, 76-82, 95-107, 113-118,
125-136, 148-150])
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