55 40 55 1 M dm
2023 4 1 A

T Vol.40, No.1
FINE CHEMICALS Jan. 2023

“SmmENFREF TR ER

ARG, BUE, %, BEE, DEM, RKSE
(ITTFAHME TR AMRRR TREERE, 7 $ 113001)

WE: N EACGT S HEC S B ERR R IR AL AR, P ERE ki, kb AT RsRes BAR, —

FALBRIB AR H AR A 25 SO SR i o 2O B XA 2 AR (IR ) R, SN A T RERS LS

Y. WRIRER . 20K, B FRARFIARAS A R A A A L RS I SRR R R, R T A 2GR

PIAb2E R N LER . PERERIOLEI AL . B 097y 10 LA BOEIE A PRAR,  IT XA ISR AR ok & S Uy [l 54T T B

KR TAAURRIER; fh; Bl =K BRIA; AR

FESZES: TQ028.17; X701 XERFRIRED: A

MEHS: 1003-5214 (2023) 01-0001-09 FRRE (FERSE) #RIRF (OSID):

Resear ch progress of chemical absorbentsfor carbon dioxide capture

ZHAO Ranlei, MA Wentao, XU Xiao, LI Cunlei, MA Guiyang, ZHANG Qiushi
( College of Petroleum and Natural Gas Engineering, Liaoning Petrochemical University, Fushun 113001, Liaoning, China )

Abstract: To cope with the environmental crisis of global warming caused by excessive CO, emissions,
China has proposed the strategic goals of "carbon peak" and "carbon neutrality". And CO, capture
technology has become the scientific research focus. This review focused on the liquid-phase chemical
capture (solvent absorption) technology, especially the latest research progress of chemical adsorbents for
carbon dioxide capture including alcohol-amine absorbents, potassium carbonate absorbents, ammonia
absorbents, ionic liquid absorbents, and phase change absorbents with detailed analysis on the chemical
reaction mechanism as well as the advantages and disadvantages of various adsorbents. Finally, the
improvement directions and the existing challenges were discussed, and the future development of the
chemical absorbents was presented.
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Fig. 1 Schematic diagram of MEA absorbent decarbonization!'”?
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Table 1

Comparison of common absorbents by alcohol-amine method
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Table 2 Comparison of common activators by hot potassium-alkali solution method
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Fig. 4 Schematic diagram of amino acid functionalized ionic liquids synthesis
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Table 3  Properties of various ionic liquid-alcoholic amine solution systems
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[Bmim][BF,J+MEA A% W(ILs)=50%; W(MEA)=50%  7F 298 K 1 100 kPa £ I, CO, WU &4 0.519 mol COy/mol MEA  [61]
[Bmim][BF,J+MEA+H,0 W(ILs)=40%; WMEA)=30% 0 °C. 101.325 kPa /T, FiZEREFELL MEA /KIFWRAK 37.2%, [22]
(L3 i 1t CO, #1% MEA 1.16 kg, #{KT MEA /KIFHAY 3.55 kg,
W(ILs)=50%; WMEA)=30% f£ 323K F, FEREFELL MEA JKIRWRIK 33.8% [62]
[Bmim][BF,J+MCA+H,0 W(ILs)=30%; WMCA)=30% MLMIEE S 0 °C, Hi 15 min fEWERIE S FRESE 30%  [63]
L3 MEA JKIFH
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[N ][Gly[+DMEE {& % W(ILs)=10%; W(DMEE)=90% f£ 353 K T, CO, SR ET 97%, HELHATRAHAER  [65]
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[N, J[Gly+MDEA+H,0 A% W(ILs)=15%; W(MDEA)=15% #£ 353 K. 4kPa. F/ 240 min B9 T, HARCRRIL 98% [66]
[C,OHmim][Gly[+MEA A% ILs: 0.3 mol/L; MEA: 0.7 fE Oy (AT HECH 8% KM, SIANGHAMLBRIARE TR  [67]

mol/L
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DMEE— — MG SO 4H L 2.5 [C,OHmim][Gly|—35 7K M S JL R S e 1 85 Ak
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F, IR R AR AR WOBGR A RGBT A R i RN
IR AE ) H PR RERE AR AR, WANG 2P
MEA+IR TR 2, T BRI 50 38 T ROR 45 g 4
Fif#BE T, Aspen Plus I FEBIPIRI, %k RIIKL
FIFARE e ) S B 5 o kA DR A8 IR SO 47 ke
[a] 1, KIERZKOWSKA-PAWLAK U5 i /e
e (MAPA ) +—Z B2 (DEEA) AR, %K R
WA B IR At . IRBEFER R s, RIS, AT
FEAIHAE CO, B I REAE , ZHANG 2577142 Ht MEA+1-
B KIR R, S5 R 0, DRIk ( RPFEA: I ol
FIE) CO, Tk i 5 H PR WSS I8 B Y CO, i
[ 2508 ) A3k 3] 1.7 mol/kg, ALK T REFE; 1%
ARSI LT MEAHRUT BE+KIK R, @ifSuEA
fift W 5 W SRR RIS T 65%, KR BEREAIL T
CO, WY FE REFE ; ZHANG %8B % T DMCA+TETA
RFR IZIR R WG B A B = 1 CO, IR A fig
DL B G (R AR 43 15 8l ARG ) F2E REAE, 5 MEA
ML, HRLAEREREATFRACL 40%; XU ZU9%:46 &
1,4-T "¢ (BDA) +DEEA AHASWZWCH], ZM U
TE 40 °CHI, 90 °CREMAIF PRI IEEZ R 3.2
molkg, [t 5 mol/L MEA MJAbFRE$EE T 48%;
ZHANG Z5UOFF % 1 — B 2 B e i Fg 8 %) 4 28 1 A
I, LI IBGRI I CO, B RS #R 2 IAH,  HAEfRR
IR TR T = R P A, SR L A I I BTG
F 80 °C, Fe KAEH 484 1k ] 3.34 mol/L, KIM %181
FEH T MEA + 1E PEE/1E 2 B/ 52 AR R Jo /K A AR
W), BFE R B, RS ECN 20%01) MEA/IE BE
i . MEA/IEYBE R MEA/SEEEE) CO, Tz (H
5 49 o B W AR B e Y CO, RO &, mol/mol )
-9k 0.386. 0.381 A1 0.363. ALEIXO %)
RAYNAL %5505t 300 AR iz el it 47 7 P fig
FESLI, 259 R B, MERE R M I o DMXT™M-1,
TE 313.15 K. 0.001~0.01 MPa i &&1F F A fEFET]
AR ZEL 2.1 GIit, HAMRKMEREE .

6 HRESRE

TEH 45U ST, AR A A E
BEREUR, AN TR EIN R AL CO, AR S 2 i
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SR TP H R WG], R I SRR e I RE AR AT
e S (7] 1 B T 2 MR ()t — 2B e R, AT
K Z ORI G ok 52 = WOBGHDR I = i
R BB AR A K 5 e AR Vs VR BTG
SN FE A REFE . FAEBRIA W I CO, HYTRLEE 5
WSV ] SRR CO, BT AR F 423, KOKR
REAS T AW P 5 I BEFE , (EAEAE IR CO, B R AR
B ), 5 43 SR 2 4 3 s N g A 7 f i s
fe, HBUS T —@EMrscitE; B CO, it f
A IR A PRI PR AR I R s, e St
5 PO T R e IS ) 7 R M) I T
FIA R RE Ty, IHAE CO itk FRAE KX
HIRT S, AR ZUK RGN 2 15 % W Rt S B 4R
UK BAE IR R S R SR RV R TT LA
CO, T 1 v A 2 4% i R0 i I REAE AT A I 35 K%
i b, FOKWBGIFERSE CO, 1 R HpaT s i A
BRI 7 ik R SV B L AR AR AR AT, AN fg e T B
B P v k% ) A, i HLBERE PR A — B A BTAL
5, BAREEH—NEEIN . BRI
FER—Fp “EREILE” MR, Aok Tk sk
WORE L FEEAE N — D RE AL B TR, TS
XF COy 118 W W 2 A B HE A X KA 15 G 1 )
i, YDA PRI A o 5 A A A T A -
R 2 LSRR R0 T — s M EZE s JFH
Bt B T IR AR BRI ST RN TOlL AR ST AR A, R
KB F IRV FE[E 5E CO, A9 IR Ak A i s i 551
SENT A PGSR o AR IR SR 1 4 A o A W

Fe B 1) LR AL T — AN, (EAE M AR AT
H W R A R S L, Wk, BREE
22 JU A TV TR AR 200 Mg e e 28 (n) AL, ] A A8 IR A
7RI A8 W MAC TR 3R T WA A 25 e S I 92 5 T e 288 W A1)
A SE, KK CO, 1Y PR MR 7] 25 o W IR %
RS0 38 FLAEAS 52 0 W SO SR ) TR T S i 45 )65
TARIE T 2 S 8EE TR 7 M K &

[ N A& o B B R L UL 24 W 05 ) 2 T
TREMWIF TAE, JHFES T —E Ui, #
SIS L 22 0 FH B CO, AR B AR B3 Tl /Ry 1t
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