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L et L L I A E R A R S G A LA Ea (R s g
(pressure swing adsorption, PSA)FH 15 i@ B 7 - (temperature swing adsorption,
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£ 2o PEL b~ i [ iff 246 mg v S5 [~ (BLpTEL e A5 82 mg/g [ %)) -
PSR ] MCM-41 (9 30 % JUBI | PEI Y 2.3 8 A5l (=7 (synergic
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Ifk%ifﬁ* (pH< I)F‘ Ry =@ A gl 4.7~30 nm o (i BRI 3.1~6.4 nm - AR AR L
[ﬂ:ﬁ]ﬁ i ¢?;f—%? A E ﬂé}iErUFIJHIJL‘F'J =37 ; FAJ IF', SBA ;\f/“N4 %[4] o

I B i R R 5 LR R T - A T - SR T i [poly(ethylene
glycol)-block-poly(propylene glycol)- block-poly(ethylene glycol) ] « 37 = B 4
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H ATy Monoethanolamine (MEA) C,H,NO 61.1 170

O Diethanolamine(DEA) CH;NO, | 1051 | 269.1

= O Triethanolamine (TEA) CeHisNO; | 1492 360

2-P IRl o 2-(Methylamino)ethanol (MAE) C;HoNO 75.1 161
Sk

K 4 Ethylene-diamine (EDA) C,HgN, 60.1 118

TR Diethlene-triamine (DETA) C,H3N; 103.2 207

= ORI Triethylene-tetramine (TETA) CeH 3Ny 146.2 266

RS Tetraethylene-pentamine (TEPA) CgHy3N5 189.3 340
T

;ﬁ; RS4R3 minopropyl-triethoxysilane (APTES ) | CoH,NOSSI | 2214 | 217

LT AR : ; : -

% Jﬁ;i 5}1 ' i; % i?’/ )ﬁ;{a ?Aaianzrll)(sthyl 3-aminopropyltrimethoxysilane CeH,N,0,Si | 206.4 139

# 2 SBAM[fZ & (e pUft

By g B[P &
wigh | sy | SR R s LR
SBA-15 | APTES 88.5 Cin:10%, T:25 °C Gray et al. (2005)™
SBA-15 — 2.2 Cin:15%, T:60 °C Hiyoshi et al. (2005)"!
SBA-15 | APTES 6.6 Cin:15%, T:60 °C Hiyoshi et al. (2005)"!
SBA-15 | APTES 9.9 Cin: 4%, T:25 °C Chang et al. (2003)!")
SBA-15 EDA 20 Ci:15%, T: 25 °C Zheng et al. (2005)")
SBA-1s | D8 163 C1n:99.999%,T: 35 C | Yue et al. (2008)")
SBA-15 | APTES 96.8 T: 25C Zhao et al. (2007)!'"
SBA-16 | AEAPS 31.98 Cin:15%, T: 60°C Wei et al. (2008)!
SBA-15 EDA 22 Cin99.9%, T: 25 °C | APHEER

Note : AEAPS= N-(2-aminoethyl)-3-aminopropyltrimethoxysilane (2-% ¢ L 41" [FL = ['155)

)

APTES = 3-aminopropyl-triethoxysilane (3-4¥ EL[" | 5L = ¢ é?n%l’f/{%)
DEA= diethanolamine (= ~4[H¥)

EDA = N-[3-(trimethoxysilyl)propyl]ethylenediamine ("4~ %)
TEPA= tetraethylenepentamine (/Y 4/% L 1 )
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W SBA-1S BTl o R 1 AR BTk [P E i fiff 31? SBA-15 [l [iff £ AR £
Ty
Prezepidrski =5 '] NH; S5 M0 17 BTN 3o IR bR A ot - 0=
BOETR IS 99 % » U B (h % 36T - © &
2K '] APTES tj‘*‘*}[{ff,[fkﬁfiw_ncliﬁ’ TSRS 50 % 0 Br R R 25
C oo 2 S (CHRPTTE EL 79.5 mg/g ' - Maroto-Valer 5725 '] - ﬁmfl (=R
SUEM PR PO R o P [ IR IR R R R (R I
HITT4 T3 s 1{, (3% 800°C » 35 [ [l 2hr » E=A P 1L 540m™/g [ > B g
I [ 30°C H =

Maroto-Valer

%n

/‘1_[%

(BRI £ D 77 mg/gm] > Lu

Jr

B [ £l #% 65.7mg ' -

Y "r BT S 4 lw'%g’ﬁ'ﬁ'ﬁi!f’ﬁl = FA‘%
ot U Y B L T e SR PR *, WL A EIJ? Pral s ey
(N-Methyldiethanolamine, MDEA) ~ = "¢ Jift i’ (diethanolamine, DEA) ~ 1 ¢ [t

L\L%E%L‘

(monoethanolamine, MEA) » MDEA+MEA jf L\l = o 850°C I k% iﬁ [~ 2hr it #H
SN DA 1,075m?/g o IR T S @ BEIE [ R RIS S R R £
RIS BT mHE R R 2l IR B L e Esﬂﬁ SILEE
30°C = & [HBRfI R BB+ &y o 35 (T 30min > R EL 31.2me/g s 37 (1 4]
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FFIER o = & [t g TR 68.6mg/g 1T o
Su EEHH 5] AR T (B RO T PSR o 2 o

BRI ORT S I “ﬁﬁ“ﬂrl VoL Al oA [ ST R

ST PR e B R BRI L 407 m*/g » (1] BETOpY R A %
(311m*/g) » 14 fy = oA I 15 96m2/g°%%E%é?‘f?lﬁ"/’;‘a’?}%ﬁ‘i@ﬁ%'zi S [ B B
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79.5 mg/g!'® o ({3 f
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5 BV R BTSRRI T S R [ISTE S '}: AR
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e o £ g P S i Y
k2 it c]?‘i; % . i I B YE
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) Prezepiorski et al.
— L. 0, . o

Activated carbon 53 Cin: 99%, T:36 °C (2004)[12]
Activated carbon  |NH; 77 Cin: 99%, T:36 °C ggng)’fg?kl ctal
GAC APTES 34.6 Cin:15%, T:25°C  |Lu et al. (2008)""
GAC APTES 79.5 Cin:50%, T:25°C  |Lu et al. (2008)""!
Single wall 000/ A% o Cinke et al.
ONT - 87 Cin:99%, T:35 °C (200317
CNTs APTES 43.3 Cin:15%, T:20 °C  |Su et al. (2009)™
CNTs APTES 114.0 Cin:50%, T:20 °C  |Su et al. (2009)™
Activated anthracites |— 65.7 Cin:99.8%, T:30 °C 1(\;[88(;‘[)?1_4\]/ aler etal.
Activated fly ashes |MEA 68.6 C1:99.8%, T:30 °C 1(\;[86%3?{5\]' aler etal.
Note :

CNT = Carbon Nanotube(Z: £ i E‘v)

7o

Activated anthracites (37 {5514
Activated fly ashes (377 i [ JFé*;«)

APTES = 3-aminopropyl-triethoxysilane (3-1¥ 5L [*| Bl -=

MEA = monoethanolamine({1 4 i)

GAC = Granular Activated Carbon (H}{{ip ERTA)]

CEALTIE)
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