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Fig. 1 Preparation scheme of the amino-functionalized porous polymer
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Fig. 2 (a) Reaction formula, (b) FT-IR and (c) 1H-NMR spectra of PEI-OA

BK122 S A& B 23 A G306 ) (1) CO, 25 i Wt
HZE PG IR R e M . COL N 41 (99.99%) , 1K
716 9 0.01~100 kPa. JRHT , KA S 7E 130 °CH
25 FR 855 o AR BE 60 min, i J5 7 60 °C I 5E W B 5
FAWR B 2642 130 °CE 25 {4445 30 min.

2 FER5R
2.1 PEI-OA K& FHHF9HI&

FIH Michael Il B SR, 44 PEL 45 OA i J3% 15 3|
PEI-OA K73 F (= B2 Fig.2(a)) TR o 8 F
RELAM'ETE B (Fig.2(b)) , ML%E 21 PETFF i 7£ 3350 cm”
HEL T N—H W RS FRAR4a IR 50 (VO U, 3270 em' t
P N—H 506 BRA 40 45 2h (V) 1%, 775~924 cm! [H] F
WS PR 652 B iR R P 25 () N—HL 1] A28 TR s W i i

1590 cm™ Ab IR A5 50 i N—H 25 fili iR 30 Ui g, UE i
EAARATAE . HEAh, 1130 cm 11360 e #L ) C—N
i 45 1% 2 W 3 B A i Jise ARG IR A7 AE T #E PEI-
OA LT AN i B v, 3330 em' A2 45 1 Vs VAL A1
775~924 e [ FE W F T J% , 1 1T A A i 1) B 0E 5
£, I H 1590 cm' kb N—H 25 il 41 20 W i 068 530 55 K
W 55, U OA 5 PEI A SE R 2B T N IFTHAE T
PEI H ) K EAA N . A2 Pl 2% (19 K 4 S Ak 77
A VF 2 BE I B CO ML . # i 1) 'H-NMR 3
Kl (Fig.2(c))H B T 07.20 AL 20045 , J8 T ik e e
WAL FFFIEA T PELS OA I RAE T M .
Ht— 5 K Fl GPC AE T PEI-OA fIAH X 4 Jiit
&, 15 M,=983, # Lt T B-PEI ) M, =600 5 i1 K,
FE5 4 PEI-OA FIZL A iR 1740 e Ab B 3E (1) 7



4

AR Zh W iU 5 1 H-NMIR A Bk e S Ak 22 6 B 11 L
I, BT PAE B OA Bl 5 PELRAE T INBUR Y.
2.2 FLFIS PEIS OA Y Bk {5 3 R B A s o S 72
$1K CO. % Mi = R

FIr 1] %% 1) PEI-OA 43 ¥ " PEI " K & & S il
HEH RUFRISEKE, OA K iREE B A R 4%
P, X T 7 PEI-OA 7 T M o6 1, A& A1E A K5
T AAFI 2 A . v] BUdE IS 202 PEI-OA K4 T3,
b7 71 PET 5 OA [ B8 /K Eb ok 1 %% L 4 551 (1) HLB
AR AN H PELS OA 1 EL 5l il £ T — % %1 PEI-
OA K4 FUALF, H B F FLIBISAR V200K FL ] 4% H 2R
SRR CRL 5 R B & 37 F Tab. 1D o

¥ AN A PEL Y OA L& i LA 71 51 N L
BRI, R BT BB TR 2N Z LR D
MRS (Fig.3) . AT LAE L BAYIM R

WO TS @& R I HERR , Ui B FL IR O/W B AH
2RIV R o O W o i i s 7 B AR RO VR et
K, RS FE 34 A R T CO. b . I LBt A5 5L
350 PEL 55 f2 R 389, LA 77 AR B S S A e 1
%, [N ML PEI 5 OA BE/R LN 4:1 b % I 2 LR &
) COM B B8 77 85 1, 15 3] 1 2.65 mmol/g.
2.3 FLFI A XSRS & CO. IR HiE
oA

[ 5 UL PEI/OA BE /R Eb 4:1 & K2y T A4k 57,
BE— BRI T LA 20 IR B R 2 FL 4 R K
CO, " Fff B T g2, 25 2R 51 T Tab.2. R HET
BB EMAANFAFAFIHER BN ZILEED
MR 30 (Fig.4) , v] LLUR BLAE LA 77 B
T, 22 AL I TE H BR Y ORI ARUY B, LA 2 AT
i o B FLAGTT S0, X AR ERTE AL 1202 91 38 ,

Tab. 1 Formulation and CO, adsorption capacity of porous polymers prepared at different PEI/OA mole ratios

Sample PEI/OA Emulsifier/g Toluene/g St+DVB/g Ads?gﬁﬁgl??;dty
a 1:1 5 2+2 0.41
b 2:1 5 242 1.28
c 4:1 5 242 2.65

Fig. 3 SEM images of porous polymers prepared at different PEI/OA mole ratios
(a): 1:1; (b): 2:1; (c): 4:1

Fig. 4 SEM images of porous polymers prepared at different contents of emulsifier
(a): 10%:; (b): 25%; (c): 40%
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Fig. 5 SEM images of porous polymers prepared at different volume fractions of dispersed phase
(a): 75%; (b): 70%; (c): 65%

Tab. 2 CO, adsorption capacity of porous polymers prepared at different emulsifier contents

Sample Emulsifier/g Water/g PEI/OA Toluene/g St+DVB/g Adsc;gﬁglc;ge)lcity
a 2 20 4:1 2 242 1.41
b 5 20 4:1 5 242 2.65
c 8 20 4:1 8 242 0.18

Tab. 3 CO; adsorption capacity of porous polymers prepared at different volume fractions of dispersed phase

Sample Dispersed phase/% PEI/OA Emulsifier/g Toluene/g St+DVB/g Adsorption ca_;‘)amty
/(mmol-g™)
a 75 4:1 5 5 1.0+1.0 1.69
b 70 4:1 5 5 1.5+1.5 1.99
c 65 4:1 5 5 2.0+2.0 2.65
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Fig. 6 (a) CO; isothermal adsorption curve at 60 °C; (b) CO.adsorption cycles of as-prepared porous polymer

Tab. 4 CO, adsorption features of different PEI-loaded porous materials

Adsorption capacity

Porous material omol- £ Loss/% P./kPa Ref
Zeolite-Y 228 2.60 10 [4]
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A One-Step Method for Preparing Amine-Loaded Solid
CO,Adsorption Materials

Xisheng Chen', Xinhang Ji', Lanxin Li', Wei Zou', Shengke Liang®, Chen Zhang'
(1. College of Material Science and Engineering, Beijing University of Chemical Technology,
Beijing 100029, China; 2. Sinochem Holdings Corporation Ltd, Beijing 100031, China)

ABSTRACT: An amphiphilic PEI- g- OA copolymer (PEI- OA) was synthesized by Michael addition reaction
between branched- polyethyleneimine (B- PEI) and octadecyl acrylate (OA), and then introduced into the
concentrated emulsion as macromolecular emulsifier. A amine-loaded polystyrene (PS) porous polymer, which
could be used as solid CO, adsorption material, was prepared one-step via emulsion templating method. The
effects of the macromolecular emulsifier, addition of emulsifier, and volume fraction of dispersed phase of
concentrated emulsion on the micro morphology and then CO, adsorption capacity of the porous polymers studied.
The result shows that the synthetic PEI- OA emulsifier tends to form O/W emulsion, and a porous structure
constructed by dense particles was obtained. The porous channels could be controlled by the addition of emulsifier
and dispersed phase volume fraction of concentrated emulsion. The CO, adsorption capacities of amine-loaded
porous polymers were measured by gas adsorption analyzer. The results indicate that the increase of PEI content,
emulsifier addition, and dispersed phase volume fraction would improve the CO, adsorption capacity, and the
maximum adsorption capacity of 2.65 mmol/g is achieved. Moreover, the cyclic test result shows that the
adsorption capacity decreased by only 0.15% after 5 cycles. It is concluded that the porous polymer as-prepared
amine-loaded CO, adsorption material has a good industrial application prospect.

Keywords: macromolecular emulsifier; one- step method; emulsion templating; CO, adsorption; amine- loaded

materials



