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Preparation of Ni-MOF-74 and Its Adsorption Property for CO

GUO Peiran, HU Shilin
(Department of Special Materials, China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Ni-MOF-74 materials were prepared by hydrothermal synthesis. The pore
structure, crystal morphology and thermal stability of the materials were characterized
by full automatic surface area adsorbent apparatus, PXRD, scanning electron microsco-
py and synchronous thermal analyzer. The adsorption isotherms of CO, N,, CH, and
CO; on Ni-MOF-74 were determined by static adsorption method. The molding material
of Ni-MOF-74 was prepared, and the changes of crystal structure and micro structure
and the adsorption property for CO were studied. The results show that the specific sur-
face area of the prepared Ni-MOF-74 material is as high as 1 212. 61 m*/g, the pore size
is mainly between 0. 8-1. 0 nm, the adsorption capacity of CO is much higher than that
of N, and CH, under the same conditions, and it has good thermal stability. The adsorp-
tion force of CO by Ni-MOF-74 is significantly higher than that of N,, CH, and CO,.
The number of complete crystals of Ni-MOF-74 in extrusion samples decreases signifi-

cantly, and some of the microporous structures are destroyed, and the adsorption prop-
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erties of CO decrease significantly after extrusion.
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Fig.1 PXRD spectrum of Ni-MOF-74
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Table 1

Parameter of pore structure of Ni-MOF-74

b BET &M/ (m? « g 1)  SALA/(em? « g7 1)

WALALA/(em® + g7 1) H-K ¥4 /nm R R

Ni-MOF-74 1212.61 0.528 0.472 0.941 VNS
Ni-MOF-74 639. 00 0. 320 0.317 k(4]
Ni-MOF-74 1 200. 00 0.47 SCikE5]
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Fig. 2 DFT pore size distribution curve of Ni-MOF-74
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Fig. 4 Adsorption isotherms of CO, N,, CO, and
CH, on Ni-MOF-74 at 298 K
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/K q1/(mmol » g~ 1) by

g2/ (mmol « g~ 1) by R?

298 4. 646 2.142
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Table 3 Fitting parameter of LF equation for adsorption isotherm of N, and CH; on Ni-MOF-74

/K SIS q/(mmol « g 1) b c R?
298 N; 4. 482 0.002 1. 077 0.999 9
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Table 4 Fitting parameter of DSLF equation for adsorption isotherm of CO, on Ni-MOF-74

/K q1/(mmol « g~ 1) by ¢

q>/(mmol » g~ 1) by t R?
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Calculation results of adsorption selectivity

of CO/N,, CO/CH, and CO/CO,on Ni-MOF-74 by IAST model
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Fig. 9 PXRD spectrum of Ni-MOF-74

before and after molding
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Fig. 10 SEM image of Ni-MOF-74

before and after molding
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Fig. 11 DFT pore size distribution
of Ni-MOF-74 before and after molding
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4) FIE BB H 15 Ni-MOF-74 1) 58 % 5
PR B b o FLER 23 AL 45 A T B TR
HxF CO MM HEREI B TR, A e T4 E
i R T .



590

JRTRERLERR  RSAE

S E 3k

(1]

(2]

[3]

(4]

(5]

[6]

7]

ALBUQUERQUE G H, FITZMORRIS R C,
AHMADI M, et al. Gas-liquid segmented flow
microwave-assisted synthesis of MOF-74 ( Ni)
under moderate pressures[J]. Crystengcomm,
2015, 17(29) . 5505510

CHEN D L, SHANG H, ZHU W D, et al.
Transient breakthroughs of CO,/CH, and C; Hy/
C; Hg mixtures in fixed beds packed with Ni-
MOF-74[]J]. Chemical
2015, 124, 109-117
TAN K, ZULUAGA S, GONG Q H, et al
Competitive coadsorption of CO, with H,0,
NH;, SO,. NO, NO,, N,, O,, and CH, in
M-MOF-74 (M = Mg, Co., Ni): The role of

Engineering Science,

hydrogen bonding[J]. Chemistry of Materials,
2015, 27(6): 2 203-2 217.

LIU J, WANG Y, BENIN A I, et al. CO,/H,O
adsorption equilibrium and rates on metal-organic
frameworks: HKUST-1 and Ni/DOBDC[J].
Langmuir, 2010, 26(17). 14 301-14 307.
VITILLO J G, REGLI L, CHAVAN S, et al.
Role of exposed metal sites in hydrogen storage
in MOFs[J]. Journal of the American Chemical
Society, 2008, 130(26): 8 386-8 396.

BLOCH E D, HUDSON M R, MASON J A, et
al. Reversible CO binding enables tunable CO/
H, and CO/N, separations in metal-organic
frameworks with exposed divalent metal cations
[J]. Journal of the American Chemical Society,
2014, 136(30): 107510761.

CHOWDHURY P, MEKALA S, DREISBACH

F, et al. Adsorption of CO, CO, and CH, on Cu-

[8]

[9]

[10]

[11]

[12]

[13]

BTC and MIL-101 metal organic frameworks:
Effect of open metal sites and adsorbate polarity
[J]. Microporous and Mesoporous Materials,
2012, 152. 246-252.

XU X L, ZHAO X X, SUN L B, et al. Adsorp-
tion separation of carbon dioxide, methane, and
nitrogen on H beta and Na-exchanged beta-zeolite
[J]. Journal of Natural Gas Chemistry, 2008, 17
(4): 391-396.

PETIT C, BURRESS J, BANDOSZ T J. The
synthesis and characterization of copper-based
metal-organic framework/graphite oxide compos-
ites[J]. Carbon, 2011, 49(2): 563-572.

WU Xiaofei, BAO Zongbi, YUAN Bin, et al.
Microwave

MOF-74 (M = Ni, Mg) for gas separation[]].

synthesis and characterization of
Microporous and Mesoporous Materials, 2013,
180 114-122.

LIN K S, ADHIKARI A K, KU C N, et al
Synthesis  and  characterization of  porous
HKUST-1 metal organic frameworks for hydro-
gen storage[ J]. Int J Hydrogen Energy., 2012,
37(18): 13 865-13 871.

UZUN A, KESKIN S. Site characteristics in
metal organic frameworks for gas adsorption[ ] ].
Prog Surf Sci, 2014, 89(1): 56-79.
PETERSON G W, DECOSTE J B, GLOVER T
G, et al. Effects of pelletization pressure on the
physical and chemical properties of the metal-
organic frameworks Cu; (BTC); and UiO-66[]].
Mater, 2013, 179

Microporous Mesoporous

(13): 48-53.





