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BT FAL AR o i 4, 32 22 HCI(37%)
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1.2 REEBRIN IR S &

A NazSiOs 4y Ji Ak e FH ¥ 12 - e v ) 4% P 75 ek
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TR, BHRTEEEMR. BIRERN 37.5%MHK R
PR AN 25 B8 7K 3% 105 B LLBIRC B % 2 mol/L H#6 5
P, P il 2% 79 2] 1O R BRI T TN\ B IR = A
BTSRRI RS JE I 2 g P123, 40 C/KIGHE
F 24 h, RERIBEMIBNRNZES, £ 120 Cx
N 24 h; BRSPS UE, Pk, T )5
BT E T 5o 550 CHBRE 3 h DLRRis
B P123. Kl A3 IR Rl ar 44 9 SM.

W1 SM PR v aik, IR BTEKE TEPA.
PEI. AMP FU3RTEHAR - Hil#3 et S pL I b 7). FL Ak
WMREWR: ¥—E I TEPA. PElI. AMP ¥
£ 20 mL Jo/K SEEH, RED 14 HE 30 min, A H 753
WR, SREMA—EER SM, WL IMmH2REY
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2 — R R B 7 WP RS AR 1 s .

H8 FIW BT xi TEPA-XPEI-xsAMP/SM &
N, Ho xe xo Fl xs 43 1K~ TEPAL PEI Al AMP
o R B R R o i 2 G, T 5 i an (1)~ (3) .

mTEPA

X, = x100% (1)
mSM + mTEPA + mPEI + mAMP

m
X, = PEl x100% )
mSM + mTEPA + mF‘EI + mAMP

m
X, = AP x100% (3)
mSM + mTEPA + mPEI + mAMP

AH: mrepa AW TEPA FIRIIE, g; Meg
NI B PEL NI, 95 mame B 57 H AMP
A INE, gs msm NI FAIH SM VRN, g.
R4 TEPA. PEI A1 AMP 25 1 SM I/ FLAL
B R BRI KA B (We, %), (@) s
w, = —Pron_ ()
C Ve +1
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Vpore M EREFLFIER, cmilg.
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Table 1 Silicon-based amine adsorbents w/%

Adsorbent TEPA PEI AMP
10TEPA/SM 10 0 0
30TEPA/SM 30 0 0
60TEPA/SM 60 0 0
10PEI/SM 0 10 0
30PEI/SM 0 30 0
60PEI/SM 0 60 0
10AMP/SM 0 0 10
30AMP/SM 0 0 30
60AMP/SM 0 0 60
30TEPA-30AMP/SM 30 0 30
30PEI-30AMP/SM 0 30 30
30TEPA-30PEI/SM 30 30 0

w is mass fraction; TEPA is triethylenetetramine; PEI is polyethyleneimine;
AMP is 2-amino-2-methyl-1-propanol; SM is support material; 10TEPA/
SM is 10% triethylenetetramine/support material.

TEPA. PEI Fl AMP 1] we 737128 57%. 59%;
56%, T-ierEHI&MRI AN, 3 Fi HUALE ekt ik
FH B 57 35 243 B 10%. 30% A1 60%.

1.3 AL

1) KH Micromeritics 72 & '] ASAP2460 X £ 1%
BRFIRIFLBRES M TRAE, WRIBURH BET kit
5., L2 KH Barrett-Joyner- Halenda (BJH)i%: 15

2) KA 55 TENSOR I ()4 B A5 e 21 4
TR ARSI B 77 B SR THI B R AT EAT RAE .
4 4000~400cmt,

3) KH HZA JISM-1T200 44 vy 7 i . 11
T R R B A SR B A B R S s
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2.1 FEERINMFIBRES T

211 FLERZEM T RESEADREL SM O N IR B -
it B R 2R A 1 B . 45 5 S8R SM ARG B it
LR \V BRI PREERL, BA HA BUENEH, R
SM A A LA, [RIRHAEAE S A F LA/ T 2 nm
[ FLIS-01, SM A fLELBIA 87.5%, L&A
1.40 cm¥g, “FFLIEN 7.23 nm. & —FhRIF %L
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dV is differential volume change; dD is differential pore diameter change; P
is equilibrium pressure; Pg is saturation vapor pressure.
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Fig. 1 Nz adsorption—desorption isotherm and pore diameter
distribution curves of SM
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Fig. 2 SEM image of SM
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Fig. 3 Nz adsorption—-desorption isotherms and pore size distrib-
ution curves of silicon-based monoamine adsorbents

2500
——30TEPA-30PEI/SM
+30PEI-30AMP/SI>/I
72000 F ——30TEPA-30AMP/S
?D —_ 0.035 —=—30TEPA-30PEI/SM
= 7= 0.030 ——30PEL-30AMP/SM
g £ ——30TEPA-30AMP/SM
S 1500 |.° 0025
% 20,020
= 50015
Z 1000 —§ 0.010
; 5 0.005
£ 500 | 0.000
5} 0 20 40 60 80 100120 140
= Pore diameter/nm
S e =
0 [ 1353503 ¢ 1
0.0 0.2 0.4 0.6 0.8 1.0
Relative pressure (P/P,)

Bl 4 TR 5 N2 IR Bt B SR 2 Fr LA o A it 22
Fig. 4 N adsorption—desorption isotherms and pore size dist-
ribution curves of the silica-based diamine adsorbents

P 3 P 4 FWR Bt - Bt B 53R 2R 27 24 TEPA,
PEI. AMP %) 5 DL A R0 S T R A7 3 T 1 A4 R
SM J&, BRI EARREL Rk, XA B



55 53 &4 11 1] T A RPN P 7RI R CO2 VR PR P RE S - 3385 -

F*2 FEEREMTNTLESASE
Table 2 Pore Structure parameters of silica-based amine

adsorbents
Samples Surface area/  Pore volume/ Pore size/
(m?-g) (cm®-g™) nm
SM 530.61 1.40 7.23
60TEPA/SM 139.18 0.47 12.66
60PEI/SM 7.07 0.01 6.47
60AMP/SM 246.04 0.84 12.94
30TEPA-30AMP/SM 226.25 0.78 12.26
30PEI-30AMP/SM 74.65 0.25 12.79
30TEPA-30PEI/SM 154.66 0.53 12.83

Bk 7 SM IFLBRE i A NIRRT . A HLUIE S
T3 o R A A LR R T (1 Rk R A S 4]
ghity, B SR T ALE N AR, FEELRE TR
2 MR EoR, FELE SM, RS BRI B
TEIARRN FLAR AR S AN [RIRE B s/, 0 BH % 2Rl
MAGRBIERS R SM _E. SIbER, fLRNIE K,
XYL A WU 7 T e R AE BN AL, S5
BUNRALIE R, XMUEFALSIARD T AR T
LB, OO T AL ARE, IS ECEY
FLAEHE KR,

XL 2 F 3 Tl ik AR R A 7R () FL PR 25 4 2
$, (EARFRE 7 22 R, 60PEI/SM [ Hh 3R A A%
/N, Tl 60AMP/SM (1) LER AN oK . X A2 H T PEI
R TIEGy T8 25 000), fEAEIAETERS
4 AL 7 0], SRR TR 259800 - BT BA 60PEL/
SM Iy tE R A R 45 7.07 m2/g, L& R 4 0.01 cm?/g.
M TEPA BT 2%, A 2 NI CWIEH,
HorrEiEs, 15 TEPA 7E3HFEFLBRIAIR, 668
TRFF—E LB LR AL . AMP 7315 (89.14)
FEXT NN, AE A R o 408 1 L3 25 TR )N,
EAL G b 2 T AR el /N R AR Bt e AN B 3

5 B FRIAR G, 3 iU R B 7 (0 FL 25
SN TN E] . XRPBIEE &0 BRI T
ANERESA AR B 437 B PR A AR A
A, B NGE TR FLIR g5 R el
212 asiEaHr B 5 RIER 3 AR
FT-IR Jeiiah . B 5 AR5 AR B D6 R G &R
435 N: a-SM. b-60PEI/SM. c-60TEPA/SM. d-60AMP/
SM. e-30TEPA-30PEI/SM. f-30PEI-30AMP/SM #lI
g-30TEPA-30AMP/SM.

FR PTG FT-IR Hiheh IR, 7E 924 em
(3 HIRsh). 814 e (X AR B AR HRh) A1 592 emt(FE
X TR LA i B0 ) &b BT A R A R I R B R AIE U
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Fig. 5 FT-IR spectra of adsorbents
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Table 3 Functional group type of adsorbents in Fig.5

Sample
SM (a) Si—OH Si—O0—Si
60PEI/SM (b) Si—OH Si—O0—Si —CH —NH
60TEPA/SM (c) Si—OH Si—O0—Si —CH —NH
60AMP/SM (d) Si—OH Si—O0—Si —OH
30TEPA-30PEI/'SM (¢) Si—OH Si—O—Si —CH —NH —OH
30PEI-30AMP/SM (f) Si—OH Si—O—Si —CH —NH —OH
30TEPA-30AMP/SM (g) Si—OH Si—O—Si —CH —NH

Assignment

Si—O—Si, R ML S H A2 R e 2 4 1)
BRI, [HEE, XFF SM, 7E 3407 et Ab R 52
F Si—OH HI ki, X etk BRI RS
TERI. MAEAFANIZE, Si—OH Mg B8
55, HIFARTEHER, XK Si—OH SHH
TRt 1 A s E AN, DT SEI 1A MU AR
ARE 7R [, G5 T R B P R 1200

IEAh, AU S R R L T 2 AN
fIEUE . 5 SM AR LE, 2 S E 2935 et F1 2814 emr?
ALY —CH BT RRAI ARG, X2 kel ik
EVIN AR, RGN b B e L B4
I AR B T AR R, 7R by c. el A1 g FE
iR 1575 em L A 1490 emrt 4b HEBL T —CH S
PR BRI ) N—H 25 iRz, Ui A a %
S [A11¢) TEPA A1 PEI # D 1342 7 SM b A
7E 1311cm™ b 7 —CH AR TR BhIE, GER] T
TEPA F1 PEI # A AE T FEMH, H by v d A
(PR FERL fo g FEM TR, RAIXLERE 5 TEPA
A1 PEN F 38 5 EAR X Ry oo F A g BE AR TE 1733 em?
AAFEAE R B IR BN 16 22-231, MTATERH AMP 4 B2
B 1M H d A5 RS AR XS T RURFE it 2 3G



- 3386 - QEIENEEi )

J Chin Ceram Soc, 2025, 53(11): 3382-3392

2025 4

sk, UL A MBI R R EE L.
213 #HKRESH K 6 JBR TSI E
SHTIL . [FIRIRIGFE S R RN 4 R, &
SRR BRI AR R BRAETE 2 N . B G, TR
0~120 CYuFE PN HBLEE 1 AR E, X EE AL
FRATH 7K 53 R0 A Bt R ) — S8 AL ) Pt Bk T (241, oy
A REFE S AE 120 C UL FRIME RiFmifae ik,
X TR LR AT LA (R B A R VS N, B
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Fig. 6 TG curves of adsorbents
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Table 4 Mass loss rate of adsorbents at each stage

Sample First stague Second stat:;e
0-121 C/% 121-800 C/%
SM 8.46 1.65
60TEPA/SM 9.80 59.84
60PEI/SM 10.05 59.03
60AMP/SM 9.76 59.88
30TEPA-30AMP/SM 11.03 58.90
30PEI-30AMP/SM 9.28 59.76
30TEPA-30PEI/SM 10.33 59.76

2.2 WRB5FIEY CO, MR RE
221 HEFRHIEXT CO MM TERERISE M ERE 7>
B L, 45 CO2 IR N 5 S ML RSN Bt 751 CO2
PR RIFEM, S5 R AR 5 Fs.

FR5 FRFNAEITIRHT CO2 R Fi & A 720G
Table 5 Effect of amine type on CO: adsorption capacity

of adsorbent

Sample CO;, adsorption capacity/(mmol-g™)
SM 1.40
10TEPA/SM 1.52
30TEPA/SM 1.68
60TEPA/SM 3.46
10PEI/SM 1.50
30PEI/SM 1.63
60PEI/SM 2.78
10AMP/SM 157
30AMP/SM 2.24
60AMP/SM 3.22
30TEPA-30AMP/SM 4.07
30PEI-30AMP/SM 4.30
30TEPA-30PEI/SM 3.52

5 GREIR, MR SM ) CO. Wi & R
A 1.40 mmol/g. T HESE LR P71, B e 4k
=GN, CO IR, 3 Fa LI TEPA.
PEI fil AMP ¥JTE k&N 60%0 1 £ K CO, M
BihE 77, AP 60TEPA/SM 1) CO, B S fx i, A
3.46 mmol/g. [R5 fEE] TEPA. PEI Fl AMP [f)%
53505 0.998. 1.08. 0.934 glem?, SM I/ FLAL
BN 140 cm¥lg, FIRIER(4)E we 2051049 57%,
59%, 56%. [KULJ542K 60%f1FE Ay 5 B 771 AT XL
R B 7] () e i f R, AT SEEG . AT RIER S .

5 4R BN, A HLE T L5 SM (1) CO.
WP e 1. EREIR BRI 60TEPA/SM. 60PEI/SM
H1 60AMP/SM T[] CO2 M Bt 75 B 412 i i FE LK, 49l
A& SM 1) 2.47 5. 1.99 {541 2.33 i« 114 0U& et
Ji RIS B 7)) CO2 Wi B 5 S AE Bl ity badk— P4
w1 . M 30TEPA/SM. 30PEI/SM F1 30AMP/
SM, 3 XU W B 751 T CO2 W B 350 S B HH “1+1>27
IRCR, YR ARG = T U RIS . X ik
MEAAAL T WA FLEE R, B3 T 58 22 it
fr 5, I8 PR HURE 7 R i B R, AT
BEREE TR . Hh, TEPA 5 PEI
O3F-18) AT BETR J ) SRR X % 5 Ky 1 — 2B 1958 TR &
YRR E M, W B R R A TR AR 1S
5 W, AMP & — Bl A 23 (B4 BH 208 47 B
Jiiz, W KR —OH [, iliEid S8t 5 TEPA
8¢ PEI 455, WIEEARPIESMZEiH, xfedt T
PEI Al TEPA fEREIEM BIR IR, FEK T CO;
FEMR B 7R 4 BB, AT RS 58 1 CO, Al itk [4]
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Infrared spectra of 60PEI/SM, 60TEPA/SM, 60AMP/
SM before and after CO2 adsorption
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Fig. 8 Infrared spectra of 30TEPA-30PEI/SM, 30TEPA-30AMP/
SM, and 30PEI-30AMP/SM before and after CO:
adsorption
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N—H S4B RNHs*. RNH2 1 NCOO—. 7E /K

MR, COp 15 S W B I AAr e sl fie S i 2
WHE S A E ) . ARG, MR E T2 A
(B P2 25 AL, BT R T P= W) fig i
RGN HLEE U= (6)~2(8):
CO, +2RNH, = RNHCOO™ + RNH} (6)
CO, +2R,R,NH = R,NHCOO™ +R,NH; (7)
CO, +2R,R,NH = R,R,NH; + R,R,NCOO" (8)
2.2.2 WRFHEFEXST CO M ERERIREm XU B
PERERCUFIY) 3 PR FE OUIZ I 75 30TEPA-30AMP/
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W 9 frs.
4 —=— 30TEPA-30PEI/SM-2 430

47 | —*—30TEPA-30AMP/SM-2
“ [ ——30PEI-30AMP/SM-2

40 -

38
3.6
34

32 F

CO, adsorption capacity/(mmol-g™)

30

2.8 L 1 1 1 L 1 L 1 1 1
40 50 60 70 80 90

Temperature/C

PO MRBRitR 2T W5 A 71 CO2 M B 2 R 5
Fig. 9 Effect of adsorption temperature on CO: adsorption
capacity of adsorbent
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Table 6 Dynamic model

Dynamic model Equation

Pseudo-first-order kinetic model g = (1-e™)
a, = K, a2 L+ kg0t
9, =0, {1_ ei(kal)n —‘

In the table, g, refers to the saturated adsorption capacity of the adsorbent,

Pseudo-second-order kinetic model

Avrami kinetic model

mmol/g; g:denotes the CO, adsorption capacity of the adsorbent at time t,
in mmol/g; ks ki ko are the adsorption rate constants of the Avrami,
pseudo-first-order, and pseudo-second-order models; n represents the
exponent of the Avrami model.

K FHE— 5 Sy 2 AR (M B B, e 2R3
F1EERE R (L S AT Avrami 51 7 A (22 AN

MHESR)YR AT 3 MEESREXU B FIZE 75 C R
COL W FHEN J125 . I 10 A 7 29 il J9dbh &5 i 22 Al
HHTR8) 112240 B 10 A AR S R B R0 R %
£ %M: a-SM. b-30TEPA-30PEI/SM. c-30PEI-
30AMP/SM Al d-30TEPA-30AMP/SM. M 7 %
AR, FESEMRE SM HE— 3l 11 AR AL R2IE B T
0.991, T #E =23 /158 R?2 R4 0.954, #hiH] SM
W Bt CO, It FEBE R A1l — i3l 1241 A, LI e
Wb~ 1 30TEPA-30AMP/SM. 30PEI-30AMP/
SM Al 30TEPA-30PEI/SM [{] Avrami ) /724451 R2
Bk®|T 098 DAL, UiHd 3 RO RIE) CO2
W B it 2 B 52 B A BRI PR R S0, 952 A 25 R R 1)

AR

FR7 WMNFEETSH
Table 7 Parameters of adsorption kinetics model

pseudo-first-order kinetic model

pseudo-second-order kinetic model

Avrami kinetic model

Samples

e k R? e ka R? e Ka n R?
SM 141 0.001 0.991 1.55 0.006 0.954
30TEPA-30AMP/SM 412 0.348 0.972 461 0.094 0.916 4.08 0.335 1.428 0.993
30PEI-30AMP/SM 4.36 0.378 0.942 5.03 0.09 0.889 427 0.374 1.94 0.991
30TEPA-30PEI/SM 3.43 0.458 0.954 3.84 0.159 0.883 3.39 0.433 1.56 0.989

R? is coefficient of determination
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Fig. 10 Adsorption rate curves of each adsorbent at 75 “C and the fitted curves under three models
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Fig. 11 CO2 adsorption capacity after 10 cycles of regener-
ation for 30PEI-30AMP/SM

FHH AR 258 17 A UK 75 1 [ AR e M, B AL
BELHRI) 1 i B A LIk i i, ok T RO B2 PR A 1
FERME, SCILT SRR E 045 AP RE A A 2
I, VRA 2 18] Wik R AR P A v 1 R B R0 0 T R
A
2.5 HIKEA X 30PEI-30AMP/SM B CO, I B
T RESZMN

BRI S B CO2 4, BEFRZH SO..
NOx LA /KZEA, Fit, A0 EFATEUES A
30 CO2 W Bt VEBE I B2 MR 9 o KA R A HF bR
#E, S02<35 mg/mé, NOx<50 mg/md, [R]H}=5 & HI7E
BRI P SBVE R fS , KZE RS B,
It SO2. NOy MIZKZ& SR FE IR B U 8 Fhio .

AR 53 5o S5 78 [ 58 R B e B E kAT
W BHELE 75 °C, CO2 WKJE 12.5%.

SOz, H,O. NO Xt 30PEI-30AMP/SM f CO;
W B AR R R an B 12 Frs . AR, B SO 5
A, CO; W58 2 EE THEEH, HEyIK 401
mmol/g JE/NE 2.92 mmollg, FENEA 27%. XA FE K
SOz A& CO2 BRME ST 5 I <A, 3[Rl AELER,
SRIR T SO 23 Mt 5 of 4 W B 771) S ma A (10 fri ik 141,
HHZRAERBIR(9), IS EOE AL SR>,
PRt SO2 15N FEL CO2 MR B 98/

F*8 SEESFINLIE MG
Table 8 Adsorption reaction conditions

Numble CO; concentration/% SO, concentration/(mg-m=%)  steam concentration/%

NO concentration/(mg-m=3)  CO, adsorption capacity/(mmol-g)

1 125 0 0 0 4.01
2 125 35 0 0 3.47
3 125 0 10 0 an1
4 125 0 0 50 3.99
5 125 35 10 50 433
LOE e 2R,R,NH +S0, == R,R,NSO; +R,R,NH; (9)
oo Kl 12 48R, BEKZEIHGIN, 30PEI-
<l 30AMP/SM ) CO, W I 2RI, 127K S
2 o6l 10%Ff, 9 4.71 mmollg. X —45 R, KA
£ FE0E 20 CO MMM = A B A, A2 th Tk
B 0 SEAAAERE, BT COp MMM LB 2 T
S o2} Timno Bt R 5 SR (LOYHE AT Hs A AU R
T neem SO, 1% 1.0 Ri34(6), 2 mol ke H g 5 1 molCO, 43 TS, T
00  wowet SOmgem'NO SR 1 mol MR AT LS 1 molCO, 43 F R4 X
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Time/s
K112 SOz, NO HIZKZESNT B 771 CO2 W Bt ¥ 52 R
Fig. 12 Impact of SOz, NO and Water Vapor on the CO:
dsorp-tion capacity of the adsorbent
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Fig. 13 Infrared spectra of samples under different atmospheres
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Study on Effect of Amine Type on CO2 Adsorption Performance of Silicon-Based Adsorbent

LI Guanyu, ZHENG Xianrong, NING Hui, GUO Baihe
(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Extended Abstract

Introduction CO:2 generated from coal combustion is the main cause of the greenhouse effect, and it is urgent to reduce its CO2
emissions. CO2 capture is the key to Carbon Capture, Utilization and Storage (CCUS) technology. Silicon-based materials are
commonly used as carriers for adsorbents, but their CO2 adsorption capacity is weak, and chemical reagents need to be supported. At
present, there is little research on the stability of different diamine adsorbents and adsorbents in the presence of impurity gases.
Therefore, it is necessary to prepare silicon-based amine adsorbents and explore their adsorption mechanism and the influence of
various factors. In this paper, a variety of organic amines are loaded onto silicon-based materials, aiming to prepare various
silicon-based amine adsorbents. The influence mechanism of adsorption temperature, amine types, and gas components (SO2, NOx,

H20) on CO: adsorption are carefully investigated.
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Methods Using P123 as the template agent and NazSiOs as the silicon source, the silicon-based mesoporous material SM was
prepared. Then, tetraethylenepentamine (TEPA), polyethyleneimine (PEI) and 2-amino-2-methyl-1-propanol (AMP) were supported
on SM to obtain the silicon-based amine adsorbents.

CO:2 adsorption mechanism of the silicon-based amine adsorbents was explored through pore structure analysis, infrared
spectroscopy analysis and thermogravimetric analysis. CO2 adsorption experiments of the silicon-based amine adsorbents were
carried out by using a fixed-bed analyzer and a thermogravimetric analyzer.

Results and discussion Pore structure analysis shows that due to the filling of organic amines, the porosity decreases and the
average pore diameter increases. Infrared analysis indicates that the modification of organic amines does not damage the silicon-based
carrier skeleton. Some Si—OH groups form bonds with organic amines, and new characteristic peaks appear after loading, which
proves the successful loading of organic amines. Thermogravimetric analysis reveals that the weight loss of the adsorbent occurs in
two stages, and the silicon-based amine adsorbent exhibits good thermal stability. In terms of adsorption performance, the
modification of organic amines enhances the CO2 adsorption capacity of SM. Modification with diamines is more effective, as COz
reacts with amino groups to form specific products. Adsorption kinetics studies find that the adsorption of CO2 by SM is mainly
physical adsorption, and the adsorption of the three diamine adsorbents is jointly affected by physical and chemical adsorption.
Regarding the cyclic performance, after 10 cycles of 30PEI-30AMP/SM, the CO2 adsorption capacity can reach 95% of the initial
capacity, and the synergistic effect of the mixed amines improves the regenerability of the adsorbent. As for the influence of gas
components, SOz reduces the COz adsorption capacity, water vapor enhances it, and NO has a relatively minor effect.

Conclusions The main conclusions of this work are summarized as follows: 1) A silicon-based mesoporous material was prepared
by using P123 as the template and Naz2SiOs as the silicon source. By impregnating with TEPA, PEI and AMP, nine monoamine
adsorbents and three diamine adsorbents were synthesized. Among them, the CO2 adsorption performance of the silicon-based
diamine adsorbents is better. 2) The macromolecular amine PEI can significantly occupy the pore space, causing a significant
decrease in the specific surface area and pore volume, and a relative increase in pore diameter. The small molecular amines like TEPA
and AMP can maintain a higher porosity and specific surface area while filling the pores. The combination of diamines can effectively
utilize the characteristics of different amines, and significantly improve the pore structure through intermolecular interactions and
spatial arrangements. 3) TEPA and PEI contain a large number of primary amine groups, which can react with CO2. However, their
high viscosity limits their dispersion in the carrier. AMP, a steric hindrance amine with hydroxyl groups, forms an additional network
structure, improving the thermal stability of the adsorbent. Different types of amines in the diamine adsorbents can cooperate with
each other to enhance their CO2 adsorption performance. 4) SOz in coal-fired flue gas will compete with CO2 for the limited
adsorption sites in the adsorbent, preferentially reacting chemically with the amine groups on the surface of the adsorbent, reducing
the adsorption sites for CO2. Moreover, the generated sulfates will also block the pores, increasing the diffusion resistance of CO2 and
resulting in a decrease in the CO2 adsorption performance of the adsorbent. An appropriate amount of water vapor can improve the
utilization efficiency of amino groups and enhance the CO2 adsorption performance of the adsorbent.

Keywords mesoporous material; amine; silicon-based amine adsorbents; CO2 adsorption



