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Synthesis of bimetallic MOF-74 and its gas adsorption and
separation properties
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Abstract Bimetallic MOF-74 materials containing both Co and Ni were synthesized by solvothermal method.
The structure, morphology and adsorption properties were characterized by XRD, SEM, N, gas adsorption and ICP-
AES.Meanwhile,the CO, adsorption and CO, /N, separation performances of the materials at room temperature and
0~100kPa were studied.The result showed that bimetallic MOF-74 materials retained the same crystal structure as the
single metal MOF-74, but the morphology changed and the crystal size decreased. Results of CO, adsorption test
showed that the bimetallic material Ni25Co-MOF-74 exhibited the largest CO, adsorption capacity of 4. 77mmol/g,
which was 13.30% higher than that of Co-MOF-74,and the ideal separation factor for CO, /N, reached 25, which was
66.67% higher than that of Co-MOF-74.The CO, adsorption capacity of Ni25Co-MOF-74 after four cycles remained
4. 75mmol/g. therefore implying excellent regeneration performance.
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6H.O/g  6H.O/g g ml  mL /K/mL
Co-MOF-74 0. 7209 0 0.1485 20 20 20
Nil12. 5Co-MOF-74 0. 6308 0.0900  0.1485 20 20 20

Ni25Co-MOF-74 0. 5406 0.1800  0.1485 20 20 20
Ni37. 5Co-MOF-74 0. 4506 0.2701  0.1485 20 20 20
Ni50Co-MOF-74 0. 3606 0.3600  0.1485 20 20 20
Ni75Co-MOF-74 0. 1800 0.5403  0.1485 20 20 20

Ni100Co-MOF-74 0 0.7203  0.1485 20 20 20
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Nil2. 5Co-MOF-74 7:1 7.933:1 11.194
Ni25Co-MOF-74 3:1 3.538:1 22.040
Ni37. 5Co-MOF-74 1.67:1 2.097:1 32. 289
Ni50Co-MOF-74 1:1 1.349:1 42.564
Ni75Co-MOF-74 1:3 0.471:1 67.991
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Ni25Co-MOF-74 %} CO, #y W Mt & i K, & F
4. 77mmol/g, It Co-MOF-74 Hy W Fff HF 42 &5 24
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N, B0 Bt 43 3 F 4. 22mmol/g.0. 27mmol/g, 1M
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FEON 15 %= 25, B R IE = T 29 66.67%.
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Wi F 7500 %) P2 R T et HL S B 0 2 7 AR E B R
Wi, %k I B R 23 25 M BE B U0 1Y Ni25Co-MOF-74 i
796 0 S2 86, I8 3 4 K5 Ni25Co-MOF-74 1% fff
CO, WIFFATERE WL IR 8. Fh &I AT %0, 1 IR A6 36 5L 56
B Ni25Co-MOF-74 Xf CO, ® W Fff = N
4. 77mmol/g, 55 2 W AE 3 55 5 wf CO, WL Bt &t
4.73mmol/g. 5 3 WG I LK B CO, W B &=k
4. 76mmol/g, 5 4 WG ¥ 5 5 i CO, W B & 4
4. 75mmol/g. 7E W BE-JBd Bt i 72 o1, Ni25Co-MOF-
74 %F CO, B WL B 5 A B & BRI, 16 B Ni25Co-
MOF-74 7£ CO, W B~ B 2o 72 b B8 48 £ 457 55 5 1Y)
FoE ok L RO R B AT 0 5 19 T 2B MR Re A R T 0L 7
CO, i 4 GUR 14 1 H .
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(1) R FHE T I B 26 BT 34 s A R NiX-
Co-MOF-74, W4 J& # £ NiXCo-MOF-74 5 H. 4
J&# B Co-MOF-74 HA AH [F] 1 & B 254, & 4R th
R WA A AR A RSE A s

(2)EDS 43 i % W, Co Ni iX 2 ' 43 J& o0 % fig
g 34 51 oy B AE W 4 JB NiXCo-MOF-74 & 1k v,
ICP-AES M W, Co Ni 42 J& JC &K AE 1 7] i 21 2%
TE MOF-74 Wy TCHLH 0 H B WO 42 J& A1k NiXCo-
MOF-74 , {HE R B Ni & 2/ F4 B Ni
M54 i, X0 oA N* T 5 EC AR 7 E 67 2 07 8 238 /)
F Co™",

(3)CO, Wik BE Bz CO, /N, 43 85 1 BE I 2k 2%
R . Ni25Co-MOF-74 ) CO, W Bt fe Ak, vl ik
4. 77mmol/g, It Co-MOF-74 1) CO, W& {42 & 44
13.3% » HHXF CO, /N, BB 35 R4 15 &
25, B ERE L Co-MOF-74 45 = 24 66. 67 % , 13 B
1 0~100kPa 54 F CO, Ay 3= B2 0 Bt 47 s J2 44 8k
FLAE N R & B AN RN 4 T8 467 5, AR FL A5 2
B % b 3R T RN R B 1 e S e AN K
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