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Abstract: Amine molecule plays a role of improving selectivity on the CO, capture. Small size ethylenediamine

molecules were selected to modify the light metal Al-based metal-organic framework

(MOFs) MIL-100Al with

unsaturated metal sites in this work, the structure of the materials was characterized by XRD, N, adsorption and

FT-IR. The adsorption properties of MIL-100Al modified with different concentrations of ethylenediamine on CO,
and CH, were tested. Compared with the original MIL-100Al sample, the amount of CO, adsorbed by MIL-100Al
modified with ethylenediamine is significantly improved, while CH, adsorption decreases. The CO,/CH, adsorption

selectivity of the material therefor is further improved, and the performance of adsorption separation is enhanced.
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Fig.1 Schematic of ethylenediamine grafted in

unsaturated metal sites of MIL-100A1

1 SEWHES

1.1 ik F

AI(NO;);- OHO(Zl FEE A T 99.0% , KT Ak 2
R =), B8 = B R (CoH O, 21 ANIK T 98.0%
Aladdin), N,N-— W B H Bt (DMF, 265 AR T
99.5%, 255 WAk 2R A R A R, Jok Sl
(CH;CH,OH , £l BE MK T 99.7% , [ 24 4 A 4k 2% 15
AMWATFY, &k (HNCH,CHNH,, 46E AN KT
99.0% , RHETT A2 =), 5L 56 HK 288K
1.2 HREH&E

MIL-100A1 Z FEASBIE 5% 41 LA 0 TAE A B2,
FRIC 0.707 g AI(NO3);-9H,0(1.88 mmol).0.347 g ¥
A= WL (1.67 mmol)#fi# T 10 mL Z£ MK 76 |
R INA 0.15 mL N, - & T e (DMF) #1
0.17 mL(65% ,who) RS R IR 5 W& T 23 mL 1Y
R SR A A 200 CRBERE T RO 12



ER

KR 2 PR R -2 A LA PR T COJCH, 41 1613

h, 5ROV A8 H 2 =R 5 i i A5 B AR AR A ARG
W IR RE i LA 1 ¢/250 mL 19 L 43 50 76 150 °C 1Y
DMF F1 100 CHIZEB/K ML 5 h, o8, AT
S OB TERS AR SR FE 250 TR B K 3 h, 155
MIL-100A1 £ 25 H

o ZRE UM MIL-100A1 19 il & . FREL 0.25 g
MIL-100A1 ¥ 54 F 50 mL I JEK S B 4 30
min, S8 J5 43 A 0.20,0.40,0.60 mL 1 2 e | +F
ZEPiFE 2 h WS 2 100 mL 195 U 9 £ 0 N
Zh B EAE 85 CRM 12 h, RH E =, &0
I3 ES HITEK CBEUE Y 3 3, 7E 100 °CF FL25 T
12 b, BDAS CPE J5 B9 MIL-100A1 AE 5 AR A 2 —
f 5 AN TR 43 5l bR i S8 MIL-100-ED-0.20, MIL-
100-ED-0.40 , MIL-100-ED-0.60.,
1.3 RIUESHHAHE

XRD % M H A& Rigaku Mini Flex II X B2k
A SHASCI 7, W 9 25 0 Cu Ko $B(A=0.154 18
nm), TAEHLE 30 kV, TAERLIE 15 mA, 25K 0.02°,
ARG FE 8° - min!, AU [l 2°0~20° ; £L AP 1 8 i
1% FT-TR8400s 18 HL M- 2T 46 i A3 72 | I3 fiy
a5 KBr 75 80 CHEAE o T4 2 h; -196 C N, &
A — 58 RS it 2 A 3 1) 2 5 22 3 1 SR WL B Y (Tristar
T 3020)_F a0 38 H A 5 i 2248 150 ¢ F 128
JI< 3 h;CO, A1 CH, YW BT 1 2% 48 Quantachrome
Autosorb 1Q 4 [ sh ) B SO s R I A
BETE 100 CRIG AL 2 h BRBRZ AR5+, WRBRH AL}
06 Pl FH R SR R AR [R) il e, A2 5 9K
TG Hh £ H1 78 [ Netzsch STA449 F5 25 #53 Hr X
FE N, AT I T I, 25~800 °C, THIR
5 Comin™,

CO, FI CH, 1 53 B & Bk ] 300 AR W i 20
TAST #4730 T30 F rp i K B0 A =0 F

H Freundlich 55 i Z& A5 78 53 511 % MIL-100A1 1
MIL-100-ED-0.40 1) CO,, CH, AR ME B 45 i £k i 17
G

q=Kp" (1)
Horpr, g AR IR B 5 SRR 2 mmol - g7, p AR
JE 77, 5437 /& kPa,K #1 n /& Freundlich 752 R %L,

W o - A 2 2 1) 5
/4,
p]/P2 (2)
Horr.q,.q, FRERIE G W AR 19 T B 43 5 (mmol -
g, p1pa ARRIR A AR W3 T (kPa)

S ads—

2 HRSUE

2.1 XRD ##f

B2 SR T hRifE D AR e RS TR i 2 e it
£ MIL-100A1 9 XRD &I, MEIH AT LIE ) FKA115
FIFES ) XRD B 5 bR EIRE S AR af L 32 7 | 1hd B
BT HLA BT MIL-100A1, MEERT LA 2 24—
i A 2 /NF 0.60 mLL B B & R A =B
R AIF 04 B0 W B B (L Y 2 i A i v E
0.60 mL B | FFAE U H BT FLEC B 8 19 T B R I 7
A& /N T 0.60 mL B MIL-100A1 15 68 E & 1 £
Rl LB S 2 B Fla, o=
fie 5y 585 T MOFs B4 i 2 1y fL1E 23 XRD
VA R 3 BH I T R

A A MIL-100-ED-0.60
MIL-100-ED-0.40

‘ ﬂ '1 ‘ MIL-100-ED-0.20
MIL-100A1
/\_/AALJ\M/LAA ROV

" 1 " 1 n 1 L 1 n 1 n 1 n 1 n 1 n
2 4 6 8 10 12 14 16 18 20
20/ ()
B2 RErE AN [\ 4 2 W O A9 MIL-100A1 B
XRD K
Fig.2 XRD patterns of unmodified and different amounts

of ethylenediamine modified MIL-100Al
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Fig.5 TG curves of unmodified and different amounts of

ethylenediamine modified MIL-100Al
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Table 1 Freundlich adsorption isotherm parameters of CH,and CO, on unmodified and ethylenediamine
modified MIL-100Al and CH,/CO, adsorption separation selectivity coefficient at 25 °C

Model parameter

Adsorbent Gas Seo,rcn,
K / [mmol -g™'+ (kPa)™"] n
CO, 1.40 1.19
MIL-100A1 5.00
CH, 0.36 1.06
CO, 1.53 1.91
MIL-100-ED-0.20 17.80
CH, 0.26 1.13
CO, 1.82 2.18
MIL-100-ED-0.40 30.85
CH, 0.24 1.14
CO, 1.67 2.05
MIL-100-ED-0.60 25.30
CH, 0.23 1.15

Vo, Ve, =50:50
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