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Abstract: Nitrogen oxide (NO,) is one of the highly toxic acid gases. In this study, EDA-VBC-S-DVB compound, which
is an amine modified terpolymer, was used as a NO, gas adsorption removing material and it was prepared by changing
the amount of crosslinking agent in order to evaluate the NO, gas adsorption capacity. Adsorption experiment was carried
out with the variation of adsorption time and NO, gas supply capacity. The NO, gas adsorption capacity was quan-
titatively estimated by the application of XPS analysis and it increased with the amount of crosslinking agent and the NO,
gas supply capacity. EDA-VBC-S-DVB compound prepared in this study showed 12.96 mL-h for the critical point of
the NO, gas supply capacity, 1.2182 mmol/g for the maximum value of the NO, gas adsorption capacity, and 392% for
the maximum value of the NO, gas relative adsorption capacity.

Keywords: XPS analysis, NO, gas, adsorption removal, vinylbenzyl chloride-styrene-divinylbenzene terpolymer.
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Figure 2. Gas chamber for NO, gas adsorption test.
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Figure 1. Preparation flow of VBC-S-DVB and EDA-VBC-S-DVB.?
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ZEH, A444 A 1Z, 202083

R
BOF S F UNE Ty RS Yejoli DY A17H48
s T4 S FAA.

£, Fourier-transform infrared spectroscopy
(FTIR) (VARIAN, 640-IR)& A3l sigteE2] st 3
S T3 §o}°j°t'4 7k (DVB) 7 FF #sle]l ukE VBC-
S-DVB ¢ s5dH9] 7tud=g g<lshr] flste] W&
Al @(swelhng test)= 3 SIS T} Field emission scanning
electron microsope(FE-SEM) (HITACHI, S-4300SE)E A&
shol thg 4 wiAtel E JEE FASKHOM, NO 7h2
&3 43S 283 & EDA-VBC-S-DVB &13H20]| o} 9]
= NO 7k2of tist A4 9 A= #2498 $181¢d X-ray photo-
electron spectroscopy(XPS) (Thermo Fisher Scientific, K-
ALPHA" XPS system)2 A8-31 T}

Figure 3> EDA-VBC-S-DVB 3}§&2] NO 7}2=9of tjjgt
slehy F3 WAYUSS BoFa 9lth. VBC-S-DVB 315t
Eol] EDA7F X|8H=A 23} ofvle] A= ER 12} o1z}
22} opnl = H| AxolA NO 7k~ 31eh2 &2 uk-g-o]
dojd 4= ot NO 7k=7) 12 9 23} ofFl3} w351 A
o}FI/NO slgteo] A EH.® ojmf NO 7k2=9F ¥hg-3t EDA
o] A4 A= 1A} B 23F %u,:_g o] 29| FeiE ST

Figure 4= VBC-S-DVB 353A|9} EDA-VBC-S-DVB 3}
HE9] FTIR 2=2EH0|t}. VBC-S-DVB 3545 143}
= Al 7 @A (VBC, Styrene, DVBYE2 25 3}8} 1
el wilAl 2] 9 alkene C=C A% X3sksl ). VBC-
S-DVB 49 3589l thak FTIR 22 E#H (Figure 4(a))2]
74 1580 cm™ 2 1450 cm oA WAl ol 2]k F )9
aromatic C=C ¥ 3¢} 1645 cm™'o|A] alkene C=C Y IAE=<L
HoFy 9lom, wsl VBCO| Z&+=e] )= CH,-Cl 2 C-
Cl Z2E°] 1160 cm™ ¢} 701 em™ ol A zbzh gHel= 3 ¢}
Alkene C=C 232 DVB U] zH73t o] A3}l 2]t JJEL

(Primary amine)

H:
NZO —— g~ AN=0
H

,/’ H
-
d
>
a\\
B NH V=R NH ;
. '\H/\Va 2 N=0D - »..H e 2 {Secondary amine)



XPS #4918 883 ol o2 7)A% Vinylbenzyl Chloride-Styrene-Divinylbenzene 2+ ¥582] NO, 712~ &2 AlA H7F 33

(8] VBC-5-DVE

() EDA-VBC-5-DVE

% Transmittance

1 i | L
4000 3500 o 2500 2009 1500 1000 00
Wavenumber 1cm'1:|

Figure 4. FTIR spectra of (a) VBC-S-DVB; (b) EDA-VBC-S-DVB.
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Figure 5. SEM micrograph of EDA-VBC-S-DVB-2.
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Figure 6. XPS Nls spectrum of EDA-VBC-S-DVB-1 under the various adsorption conditions: (a) Before adsorption; (b) 100 mL-48 h; (c)
100 mL-72 h; (d) 500 mL-48 h.
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Figure 7. XPS Nls spectrum of EDA-VBC-S-DVB-2 under the various adsorption conditions: (a) Before adsorption; (b) 100 mL-48 h; (c)
100 mL-72 h; (d) 500 mL-48 h.
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Table 1. Area Analysis for the Characteristic Peaks in XPS Spectra of EDA-VBC-S-DVB-1 and EDA-VBC-S-DVB-2

Adsorption condition

Sample (Flask volume-time) N-O (%) -NO, (%) % Peak sum
(NO gas supply capacity)
(a) Before adsorption (0 mL-h) 9.26 0 9.26
(b) 100 mL-48 h (8.64 mL-h) 25.93 0 25.93
EDA-VBC-S-DVB-1
(c) 100 mL-72 h (12.96 mL-h) 22.99 7.95 30.94
(d) 500 mL-48 h (43.20 mL-h) 17.51 16.01 33.52
(a) Before adsorption (0 mL-h) 8.50 0 8.50
(b) 100 mL-48 h (8.64 mL-h) 21.00 12.07 33.07
EDA-VBC-S-DVB-2
(c) 100 mL-72 h (12.96 mL-h) 31.74 10.13 41.87
(d) 500 mL-48 h (43.20 mL-h) 22.63 14.54 37.17
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Atk XPS 2 EHX YeR= C-N, C-NH,, N-O 2 -NO,
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mAo] e e RS 1819 % peak sum X+ N-
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Table 2. Adsorption Capacity for NO Gas of EDA-VBC-S-
DVB-1 and EDA-VBC-S-DVB-2

NO gas supply NO gas adsorption

(@ 0 mL'h 0.2694

EDA-VBC-S- (b) 8.64 mL-h 0.7544
DVB-1 (c) 12.96 mL-h 0.9004
(d) 43.20 mL-h 0.9750

(@) 0 mL-h 0.2472

EDA-VBC-S- (b) 8.64 mL-h 0.9624
DVB-2 (c) 12.96 mL-h 12182
(d) 43.20 mL-h 1.0810
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