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APPENDICES

Appendix A Experimental Data
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Figure A2 Absorbance vs number of layer for PDAD/PSS deposited 1.0 M NaCl.
(A) :DVB 20:80, and (B) :DVB 80:20.
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Figure A3 Absorbance vs number of layer for PEI/PSS deposited from 1.0 M NaCl.
(A) :DVB 20:80, and (B) :DVB 80:20.
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Figure A4 Photograph of polyHIPE coated surface of PDADMAC-PSS on :DVB
20:80 &) no coating, b) L layer, c) 3 layers, d) 5 layers, €) 7 layers and f) 9 layers.

Figure A5 Photograph of polyHIPE coated surface of PDADMAC-PSS on :DVB
80:20 a) no coating, b) 1 layer, c) 3 layers, d) 5 layers, €) 7 layers and f) 9Jayers.



Figure A6 Photograph of polyHIPE coated surface of PEI-PSS on :DVB 20:80
a) no coating, b) 1layer, c) 3 layers, d) 5 layers, €) 7 layers and f) 9 layers.

Figure A7 Photograph of polyHIPE coated surface of PEI-PSS on :DVB 80:20
a) no coating, b) 1layer, ¢) 3 layers, d) 5 layers, €) 7 layers and f) 9 layers.
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Table Al N2 adsorption-desorption isotherm of polyHIPE filled with different

SIDVB ratio
S/DVB 0:100

PIPO V (cclg)
0.049170 102.7042
0.073448 1120566
0.099067 120.5908
0.152875 134.9228
0.197862 1441818
0.255444 154.4745
0.299343 162.0415
0.400735 178.6173
0501148 194.9591
0598571 213.0198
0.701419 2310780
0.801495 213.1491
0.899152 340.3608
0.988942 429.2718
0.994050 437.2847
0.898103 379.9793
0.800944 334.8586
0.695611 271.8361
0.599790 239.7320
0.495704 215.6974
0.395980 187.1247
0.298021 171.9087
0.198355 155.1657
0.101053 133.5621

SIDVB 20:80

P/PO V (cclg)
0.047756  32.3530
0077125  37.6832
0.103036 418976
0.151164  47.7331
0201537 52.8650
0252398 575016
0302401  61.8308
0397361  69.6869
0504069  78.7170
0.603011  89.2472
0.701426  103.1364
0.799098  126.4470
0901053  188.6921
0.989815  260.8160
0993377 268.0764
0.893464 2233391
0800819  186.1906
0.694873 1334579
0601373 1135801
0497758 100.4909
0395944  87.1336
0294303 79.8472
0.194042 725617
0004773 63.3887

SIDVB 80:20

P/PO V (cclg)
0057771 0.8359
0083729 08514
0.108467 10828
0.158463  1.2400
0208252 12517
0258024 14362
0308377  1.3566
0407536 12752
0507080  1.3179
0.606538 11938
0705885  1.3888
0.805765  1.7086
0905115 21572
0987824 81359
0995485 143136
0894186  2.38%
0791401 21120
0692892 15930
0594445 18231
0491630 17145
0391714 15785
0292252 13924
0191328 14995

0.091579

0.8812

a7
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Table A2 Multipoint BET surface area of polyHIPE filled with different S/IDVB

ratio

P/Po
0.053126
0.073146
0.098145
0.152355
0.204606
0.254091
0.304726

P/Po
0.051575
0.073349
0.099219
0.015528
0.198326
0.248887
0.298489

P/Po
0.057185
0.083517
0.10848
0.158091
0.208519
0.257779
0.308027

offifhy

97.0405
103.9566
115.8470
1247348
132.7867
140.33%5

cC
102080
786075
35,3008
0 071
1030635
1007385
1164373

%

1.3999
14773
1.7845
1.7462
2.0249
21171

SDVB 0 10
0 ce/
055200 90l
0073401 1073078
009855 1146901
01507 11D
020801 1377498
0250008 1462675
0920752 1534778
SDVB 2080
0 ce/
005208 998D
0073401 1073078
009855 1148921
015007 1077
0208911 1377498
0051008 1462675
0007524 1834775
SIDVB 8020
0

obrerr ol
008351 1078
0108383 137
075800  1319%
0208246 1400
0258080 15086
030800 13874

P/Po
0.049409
0.078992
0.100175
0.154451
0.204691
0.247764

'0.304937

P/Po
0.049185
0.072230,
0.099734
0.147323
0.198547
0.248699
0.300135

P/Po
0.057185
0.083517
0.108489
0.158091
0.208519
0.257779
0.308027

1078hss

119.6734
127.0906
140.6946
151.76/0
160.7204
170.8096

o0 48

69.8701
15.992]
83.8589
90.8468
97.1015
102.8013

B

1.3665
14362
171214
16575
1.9086
1.9700
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Table A3 Universal testing machine of polyHIPE filled with different S/IDVB ratio

Speed

(mm/min)

121
127
121
127
121
121
127

Speed

(mm/min)

121
121
121
121
1271
127

Speed

(mm/min)

121
- 17
121
121
121
127

Height Di
cm

2.94
2.94
2.94
2.94
2.94
2.94
2.54

Height Di
(cm)

2.94
2.94
2.94
2.94
2.94
2.54

Height  Di
cm)-

2.94
2.94
2.94
2.94
2.94
2.54

ameter
(cm)
254
254
254
254
254
254
254

ameter
(cm)

2.54
2.54
2.54
2.54
2.94
2.54

ameter
(cm)

2.94
2.54
2.54
2.54
2.94
2.54

S/DVB 0:100

Maximum
Load (N)

2214359332
112.4616615
13088062
154.0129533
151.6801148
132.2793733
124 3412143

Area (mm32

506.7074791
206.7074791
206.7074791
506.7074791
206.7074791
506.7074791
506.7074791

SIDVB 20:80

Maximum
Load (N)

2214359332
112.4616615
130.88062
154.0129533
151.6801148
132.2793733

Area (mm32

506.7074791
506.7074791
506.7074791
506.7074791
506.7074791
506.7074791

SIDVB 80:20

Maximum
Load (N)

1584171
168.3669
145.2284
121.9461
105 9319
152.1405

Area (mm2

506.7074791
506.7074791
206.7074791
506.7074791
506.7074791
506.7074791

Compressive
stress(MPa)

0.437009404
0221945928
0.258296207
0.303948451
0.299344535
0.261056682
0.245390525

Compressive
stress(MPa)

0.400735755
0.254834145
0.210410333
0.3745721
0.377539%1
0.249756077

Compressive
stress(MPa)

0.312640181
0.332276374
0.286611924
0.240663675
0.209059288
0.300253156

Youn(]fs
Modulus

s
9.305792529
5.035658081
6.70442771
9.880353061
6.012641163
5.204740583
1.807235811

Youn?'s
Modulus
MPa
2665174
2.283498
1.696562
248722
2.596242
3.368654

Youn?'s
Modulus
- (MPa
822521
6.1679
5537964
5916287
513074
5095574
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Table A4 Retention time, Area of CO and area of N2of polyHIPE filled with
different S/DVB ratio

polyHIPE filled different DVB monomer ratio of 0:100 which unmodified and

modified the surface.

sanaple Area 0of N2
2 609.78
4 610.26
6 608.19
8 609.01
10 608.15
12 608.95
14 611.61
16 608.61
18 608.79
20 611.66
22 609.33

"2 608.8
26 609.72
28 608.6
30 610.03

sample  AreaofN:
0 0
2 762.15
4 60247
6 605.95
8 605.33
10 610.07
12 610.52
14 609.15
16 609.3
18 609.63
20 609.41
22 611.2
24 606.33
26 609.45
28 602.58
30 609.18

Area % fCO

200.12
200.94
20175
200.79
20048
201.03
20097
200,71
2004
201.05
200.55
202.66
200.19
200.3
201.99

* Area 81‘ CO,

18.73
198.3
199.42
199.25
201.14
20191
198.96
201.28
199.46
198.46
202.12
19.1
196.87
202.04
201.24

Re. tirrbe 0f N

0.98
0.83
1
0.85
1
0.87
1
0.85
0.98
0.85
0.98
0.85
0.83
0.85
1

Re. tirrée 0fN2

0.98
0.85
0.98
0.85

(]
[{e]
oo

00 0O OO O OO OO ¢O OO — CO
—N—Jd1co—aG1co—J1

Re. timg of CO

132
117
132
- 117
132
118
132
117
13
117
13
117
117
117
- 13

Re. tim(e) of COx

13
117
13
117
13
118
132
12
132

1
1

SeEnss
oM W ooco
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polyHIPE filled different DVB monomer ratio of 20:80 which unmodified and

modified the surface.
san&ple Areaoosz
2 606.75
4 6074
6 608.99
8 607.55
10 605.14
12 607.54
14 606.42
16 605.66
18 607.12
20 605.22
22 606.83
24 608.94
26 607.04
28 607.33
30 606.08
san&ple Areaoosz
2 648.71
4 596.39
6 590.79
8 591.6
10 593.09
12 h92.63
14 h92.37
16 h92.45
18 586.62
20 h92 58
22 h93.76
24 590.76
26 K914
28 589.67
30 h89.72

Area %f CO

207.04

206.46

207.03

20554 -
207.19

2127.9
20441
204.51
206.44
205.16
206.21
206.01
206.15
207.36
205.25

Area %f CO

13881
207.22
207.17
209.03
207.78
201.1

207.92
20747
206.02
208.32
207.84
208.06
209.28
208.16
208.19

Re. tir%e 0f N

0.97
0.85
0.98
0.85
0.98
0.87
0.97
0.9
0.98
0.98
0.98
0.97
0.85
0.98
0.9

Re. tir%e 0f N

0.8
0.98
0.98
0.97
0.85
0.98
0.85
0.98
0.8/
0.97
0.98
0.98
0.8

0.98
0.87

Re. time of CO:

Re. timg of CO,
117

— D¢
PRBww

w o

OO =
NSO OO Co

oo

L I o S R N Nl al SEEG S
= D
o B —
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polyHIPE filled different DVB monomer ratio of 80:20 which unmodified and

modified the surface.
sample  Areaof N,
0 0
2 h93.57
4 h91.25
6 h91.3
. 8- h91.39
10 h93.41
- 12 h93.45
14 h88.88
16 592.99
18 H91.58
20 H93.65
22 h91.83
24 593.05
26 h92.34
28 h92.52
30 h90.23
saerIe Areaoosz
2 672.35
4 579.13
6 h83.54
8 h83.19
10 h87.14
12 h87.84
14 h85.76
16 085,77
18 h88.99
20 h88.62
22 h89.82
24 589,31
26 h88.14
28 h88.47
30 h89.65

Area 8f CO,

209.22
208.62
208.62
206.37
208.15
209.2
203.42
207.25
200.84
209.58
207.07
210.79
208.59
208.42
206.69

Area %f CO,

195.78
204.14
203.93
208.36
207.32
205.9
205.24
- 206.99
209.17
20741
206.46
208.58
209.37
208.57
209.93

Re. ting)e 0fN;

0.92
1.02
103
0.92
103
0.92
103
0.92
0.92
103
1.03
0.92
103
0%
0.92

Re. tir%e 0f N
0.97
0.83
0.98
1.03
0.95
0.92
0.92
093
1.02
1.03
1.03
0.92
0.92
093
1.02

Re. time of CO;

DD D wW DO COIDD

Re. timg of CO,

128
115
13
132
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Appendix B Fourier Transform Infrared Spectroscopy (FTIR).
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Figure BL FTIR spectra of polyHIPE filled with different S/DVB monomer ratio of
0/100 before and after modified surface, (a) pure :DVB 0/100 (b) modified :DVB
0/100 and the presence of N-H stretching and bending vibrations at 3400 cm'*land
1670 em"1were observed.



Appendix ¢ Calculation CO2 adsorption

FCOtg
Qads M

f ‘1-554
_ — —)dt
L

Qs = Dynamic adsorption capacity, mol C02/mol amine.

Co = Concentration of CO: entering the reactor, vol%

¢ = Concentration of CO. downstream the reactor, vol%

Tq = Stoichiometric time corresponding to CO: stoichiometric adsorption
capacity (Min), calculate form Matlab program.

M =Weight of adsorbent, g

F =Total flow rate, mol/min

Tl
"

20 O
> X
— <

P-1 atm= 10132 Pa
V' -Volumne (flow rate = T5 ml/min) ,15xI0"'6m3
T = temperature 273+-25 = 298°

R=831451 Pa x m3x " x mol
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