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LBA.LBA = [1.1"-Bt 2K -4, 4'-— Jfit, N4, N4'-
TN RENE B 3, I LA AR A SRR (GO) Ry
P R 3R E A A 0 EUE BT 5 Co-LBA
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A7 BB (Co-LBA@rGO). MOCs & & /3 il
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2R BRA AL A Ak o A SRR B 3K T
FAElT KA 2A 00 . W R ik ER R L A TR
B Tk 3K T I 24 4R AL AR A R | TC R
SRS Y ) 300 2 oA 1A AT T R e A 4 .
1.2 briitiss

AR SCR FH 08 43 1 0 342 4 77 A e
A Y Bruker AVANCE 1[Il 500 MHz #% f# 35 47 %
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HLF W H AR H A | JEM-F200 3 & )
BT B . H AP 22\ ] SmartLab 9 kW
HIEEE X BT ATHHY .25 E Thermo Nicolet 2\ A
1S50 7 g 90 b BL A8 e 21 AR 56 3% 4L DL+ A A 2%
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1.3 MR A K
1.3.1 #etk LBA 896  FREUKA M (5 mmol,
0.92 @) LT 50 mL BKEERE, A 20 mL
HOEE AR v R0, R RS VR A OB mE-2-FH
(10 mmol,1 mL)Y LA _FRE W ImA 3 K
iz, 60 CHEFERIL 6 h, R 58 WG # i g 15 3
B AOUUYE 40 M R OB kT Uk TR B A
Bk, =% 93%. 'H NMR (400 MHz, DMSO-

ds):8.75(d.2H.J=4.0 Hz),8.68(s,2H),8. 20
(d,2H,J=8.0 Hz),7.98(t,2H.J=8.0 Hz),
7.81(d,4H, J =8. 0 Hz),7.55(t, 2H, ] =
8.0 Hz),7.47(d,4H,J =12.0 Hz). EAK G L%
et 1 prs.

iy O
2 N/N/

® e C
+ 60 C,6h
J

NH, N
\

1 Tk LBA B A& KB %

Fig. 1 Synthesis route of ligand LBA

1.3.2 CoLBA #94m FH LBA(108. 67 mg,
0.3 mmol) fil Co (ClO,), « 6H,0(73. 2 mg,
0.2 mmol) , FILTF 50 mL HEAH I A 20 mL Z B
VR 700 S W W ST 220 78 Sy V65 5 A B €, B PE 10 mim,
W2 10 S A Sk T R
— i JE A BE B B AR Rk 60 %0,
1.3.3 GO®4& & GO Z#EdK B Hummers
BB B BE (1.5 @) W NaNO, (2. 0 g) Flik
H, SO, (90 mL)FLA 500 mL B0 BB L 2 =
0 C.RGTERIZIBEFE N ZZ1E A 9.0 g 46 MR
B E AR EMR T 5 C. 1 h JFIRAWTHEZ
35 C AR FF 30 min J5 &M A 270 mL L8 F
K S B W T AR FFAE 95 °C L 30 min S5
JA 600 mL 258 F /K. fJ5 im A 40 mL i & 43
R 30009 Ho O, o Al A S I AY #5542 4k il — 4
P AR 5% A0 R PT  E B R £ T IV 58 JE i 4
UUVEW . T 500 SR BR Uk ¥ — WK Ja K Bk % = v
PE. B2 1 IR TR B GO A,

1.3.4 Co-LBA@rGO # & ¥ 200 mg GO
BRI BUAE 40 mL N o, A i 3L 3 e &)
B 5B 40 mg Co-LBA ¥ F 10 mL ZH5H . i+
¥i5) 5 . e 5 2 GO 4 0 Bk 4 h,
BO W BRI Bk, 1 U8 7E 60 °C LA
kT 24 h A3 B ETIRAR, B S 7E N, o 300 C 4B
Be(FHEEE 5 °C/min) .15 3] Co-LBA@rGO.
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T L 25 5 s A 22 2 e S R Y 06, T N ) JBE AT
Fom /= 43 5 2h 358. 514 2,434, 753 8,541, 699 4
F1 701, 860 0, W A A 7 R 4 A0 B e 25 A
0. 50 Da. MRS5S A KRR R T BELA S5 1L
BERWT HA3 0 AT LAH J& K[ Co, (LBA)s « CIO, ',
[Co, (LBA); » 2C1O, I . [Co, (LBA); + 3CIO, I,
[Co, (LBA); « 4CI1O, J' ", %W Co-LBA B &2
A HRE S RE A7 7E. A 2 irzs . X Co-LBA
1) SEM ZRAF 2B, FHLA AN HL I bR 5 288 F1R [ 44
Bl Co-LBA VWM AP S H R
VB L I R ST 24 9 20 pm B R B 3 2
W BfF 53 B8 2l ke A% BT BHL 7, 6 FLHEA T 40 IR A L 22

K 2 Co-LBA #y SEM K&
Fig. 2 The SEM image of Co-LBA

Co-LBA 5 Fe,L{" [d] kDU i 1A 45 #9127, 4
J& Co i T VU AR 1Y T8, 43 3 5% A 3 AN Ee A -
RN S VA5 WA TR NN VA R U ETTREN
Mt b BAEES NS 2 M BB FES.2 A
Co JRFZ B A4 EEE A 1. 3 nm, Co-LBA 4 F
RSFH 2.3 nm, & HRSE R 0.4 nm, KR SR
0.6 nm. WK 3 Frn, ORI s J122 5 R
351K 0. 418 nm il 0. 334 nm. Co-LBA %
RSF 0.4 nm &b F M5 R 2 B8l J) 2 HAR Z 18],
TEAT 0 ) SRS AR B 4 B3 B ] LA A0 BH
CAESY T3 3 AR RS 0. 6 nm B K T & B sy
T R B4R 0. 570 nm, A LL5E 4 594 2 B 43
T, X5 Co-LBA B LI/ L4y B 7.
2.2 Co-LBA@rGO 5Bt

3 28 PR N X A i 4 TR B 1 AT 43 B L%
M 4(a) B SEM EME H Al I, Co-LBA@rGO H
AR )= PR EE AL, AR S 3R S T R R 4
il 58 4. X —JEAE B 32 2R 2 Co-LBA 43
FROTE A B 075 2 [B) o 9 2 0 B0 A TR I S B
YEH. #E I 4 (b) FTEE 4 (o) vy W TEM &% Al
HADDF-STEM EME WL E] Co-LBA@rGO K &F
JEE A B R 2 A WS B g oK B0RL, 1 B

B3 ColBAMEMELIE.LHERTEE
Fig. 3 Structure of Co-LBA and dimensional information

of ethylene and acetylene

A T 2 , Co-LBA WA &k A A 8. ik 4h .
4(D R EDS Mk &R T Co-LBA@ rGO ' Co,
NL.C JEF 51504 A TE L Co He g K kL.
2.3 Co-LBA@rGO 585 Bt

Co-LBA@rGO 5 rGO By XRD ik K 5
iR, H# T Co-LBA ZJ5,CoLBA@rGO 5
rGO A L 45 1 % A & A 28 Ak, ¥ 3T R R
C002) AT i 1, K H BLH & T Co 4 8 kr 5k
Co, Oy MG, 351 Co LA Co-LBA B 5
BE Ay 8CAE A BB 0 L A T rGO, Co-LBA@ rGO
19 CC002) WA ] /)N £ BE A 7%, 3 W 52 & 44 L oh
Co-LBA 7£ 7 2 (1 )22 0] 43 BB A1 2805 1 )2 )
PRI, X — 255 5 Co-LBA@rGO 7£ SEM th &
UL HE 1 8 I P AR 25 4 — 3K

LB JE RAE 2 FL A B e 5 Z 48 bR 2 —.
X} F Co-LBA @ rGO, rGO K #% & i & #1 Bl Co-
LBA,, @rGOGm (MOCs) /m (GO) =50 %) # 17
AW, = R AR B =R,
H R H AR 5l 208, 8,488, 2,137, 4 m®/g.
% T CoLBA Ji,CoLBA @ rGO M T X K
rGO KA s WA L, 2 B0t £ m BUF R, i
Co-LBA:,, @rGO H Co KA B, #— L REL T
RmA. nE 6(a) ~ (o) fizn, Co-LBA@rGO,
rGO.Co-LBAs, @rGO Y & S W B 55 1R £k 4k B
— B0 A U RO R R Y T B AR IR R L JF B
B H, B 5 3R B AEAE R 2R 45 4 58 5k
PR s fL. B IE 6 ()~ (DA A, Co-LBA@
rGO FEFLER 2.7 nm. = AE A FLIY IR H 2 B A 4
Bhrh rGO F R BE B AR T 2K rGO 1Y 1. 55 nm A
JITBE T[] Bk 52 Bk (%) IR0 R 445 A i 412 fiki 4 FL 1Y 72 2
X5 XRD #2846 —F, SR, AT e T Co-LBA
AR AR 2D, 763X HE O AR A B Bl AL 1 T N
Co-LBA;, @ rGO 3K 43 Co-LBA Al 43 # 1
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Fig. 4 Morphology characterization of Co-LBA@rGO
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Fig.7 FTIR spectra of Co-LBA. Co-LBA@rGO. rGO
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Fig. 8 Ethylene and acetylene adsorption performances

on Co-LBA@rGO
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Fig. 9 Properties of composites with different loads
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Cobalt metal organic cage functionalized graphene
with alkene/alkyne separation performance

WANG He, WANG Ming. LIU Yiwei®, DUAN Chunying

( School of Chemistry, Dalian University of Technology, Dalian 116024, China )

Abstract: To realize the efficient separation of ethylene/acetylene, tetrahedral metal organic cages
(MOCs) : Co, (LBA); (ClO,)s (Co-LBA, LBA =[1, 1'-biphenyl -4, 4'-diamine, N4, N4'-bis (2-
pyridinylmethylene)) are synthesized by self-assembly of double arm bidentate organic ligand formed
by benzidine, pyridine-2-formaldehyde and cobalt ion. The structural analysis shows that the window
size (0.4 nm) of Co-LLBA is just between the kinetic diameters of acetylene (0. 334 nm) and ethylene
(0.418 nm). In order to avoid the limitation of adsorption kinetics of acetylene by Co-LBA microporous
structure, it is further dispersed on graphene oxide (GO) substrate by impregnation method, and a
stable Co-LBA functionalized graphene material with hierarchical structure (Co-LBA @ rGO) is
obtained by calcination. The results of transmission electron microscopy (TEM), Fourier transform
infrared spectroscopy (FTIR) and N, adsorption show that Co-LBA keeps a cage structure and is
highly dispersed in the interlayer of graphene in Co-LBA@rGO composites, so that the materials have
both microporous and mesoporous molecular diffusion channels. At room temperature, Co-LBA@rGO
shows remarkable selective adsorption of acetylene, when p/p, is 0. 5, the adsorption ratio of acetylene

to ethylene reaches 12.5, which has a potential application prospect for alkene/alkyne separation.

Key words: cobalt; metal organic cage; graphene; alkene/alkyne separation



