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Figure 1 (a) Asymmetric structural unit of Ni(IN),;
(b) Crystal structure of Ni(IN),.
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Table 1 Three dimensional dimensions and molecular

volumes of C6 alkane isomers.

Coktiemifk XA YA zZA) H#HHA)

nHEX 10.537  4.823 4209  213.901
3MP 9.241  6.216 5.198  298.584
22DMB 8.026 6.690 5988  321.519
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Figure 2 PXRD spectrum of Ni(IN),.
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Figure 3 SEM image of Ni(IN),: (a) 50x magnification;
(b) 200 magnification.
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Figure 5 (a) N, adsorption desorption isotherms of Ni(IN), at 77 K; (b) The pore size distribution curve of Ni(IN),.
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Figure 6 (a) Adsorption isotherms of Ni(IN), for nHEX, 3MP, and 22DMB at 298 K; (b) Adsorption selectivity of Ni(IN), for

equimolar binary C6 alkane isomer mixtures.
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Table 2 The adsorption capacity and selectivity of adsorbents for C6 alkane isomers.
TR T p W B i (mmol-g™) M B e 4 St
nHEX 3MP 22DMB nHEX/22DMB nHEX/3MP 3MP/22DMB
MOR 433 K, 10 kPa 0.38 0.45 0.48 1.2 — — [34-35]
MFI 433 K, 10 kPa 0.63 0.59 0.49 3.0 — — [34-35]

5A 373 K, 10 kPa 0.93 — — — — — [36]

Zeolite BETA 423 K, 10 kPa 0.79 0.74 0.60 4.8 — 2.5 [37]
MOFEF-1 313 K, 10 kPa 0.30 0.12 0.10 — — — [38]
MIL-53(Fe)-(CF;), 313K, 10 kPa 0.28 0.24 0.19 — — — [19]
Fe,(BDP); 403 K, 10 kPa 1.37 1.26 1.25 — — — [2]
ZIF-8 373 K, 10 kPa 2.33 — — — 20 — [39]
MIL-100(Cr) 343 K, 10 kPa 1.01 0.84 0.55 1.9 — 1.5 [40]
MIL-100(Cr) MEDA 343K, 10 kPa 1.03 0.74 0.42 2.5 — 1.8 [40]
MIL-127(Fe) 373K, 6 kPa 0.66 0.05 0.03 — — — [40]
MIL-125(Ti)-NH, 373 K, 6 kPa 0.52 0.39 0.23 2.0 — 1.6 [40]
Fe-6FDCA 303 K, 10 kPa 0.79 0.58 0.43 27.8 8.7 3.8 [18]
Mn-dhbq 303 K, 10 kPa 1.80 1.77  0.68 — — — [41]
HIAM-318 303 K, 10 kPa 1.48 1.34 0.11 — — — [7]
Al-bttotb 303 K, 10 kPa 1.74 1.05 0.06 — — — [20]
Cu-WO,-TPA 303 K, 10 kPa 0.81 0.29 0.10 — — — [42]
Ni(IN), 298 K, 10 kPa 1.92 0.78 0.41 >1010 >103 120.2 VNS

a2y 2,3- ZHUET B b
F+3 DSLFEAHE S
Table 3  Fitting parameters of DSLF model.
C6 Jeke 7 i T(K) qx1 kai X qx2 ka Yy R

nHEX 298 2.1123 0.00023 1.3502 1.9811 17.8868 0.2780 0.9999
3MP 298 0.9023 3.83680 0.3842 0.8512 0.00295 1.0083 0.9998
22DMB 298 0.5612 0.00403 1.3259 0.5012 1.55720 0.5027 0.9912

M9 BoE i, 322N 22DMB 14 114
MR, 1 nHEX 2> TR &N (L& D). 5
TG B PE AR L, Ni(IN), X C6 B ) 5744
A PRT IR B e B 1 BEAIG, 3 33 B NH(IN), % 3 Ff C6
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B BE B 20 9 5 2,570, 2.706 #12.527 A, H1Hh
T H R R HAR AR, RO R b HE R
THEERH, 575%&% 2 H P 9REEREE &
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Figure 7 (a) Adsorption kinetics curves of three C6 alkane isomers on Ni(IN), at 298 K and 10 kPa; (b) nHEX, (c) 3MP,
(d) 22DMB diffusion constant fitting calculation data.
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Table 4 Kinetic diffusion time constants and kinetic
selectivity of Ni(IN), for C6 alkane isomers.
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Figure 8 The optimal adsorption configurations of (a)
nHEX, (b) 3MP, and (c) 22DMB in the Ni(IN), framework.
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Research paper

Study on the Adsorptive Separation Performance of Nickel-Based Metal-Or-
ganic Framework for C6 Alkane Isomers

LV Dao-fei, LI Yong-tao, CHEN Yu-gu, LI Cui-shi, OU Meng-ru, ZHANG Rou, LIN Tian-lin, ZHOU Ping-jun,
LI Jiong-feng, SU Jiang-shang, LIU Ze-wei", XU Feng, PENG Jun-jie", WANG Xun, CHEN Xin
(School of Environment and Chemical Engineering, Foshan University, Foshan 528000, China)

Abstract The separation of C6 alkane isomers from gasoline is beneficial for improving the octane number of
gasoline in the petrochemical industry. However, efficient separation of C6 alkane isomers at ambient temperature
and pressure poses a significant challenge. In this study, a metal-organic framework, Ni(IN),, was synthesized
using 4-pyridinecarboxylic acid as the organic ligand, and its stability and adsorption performance towards n-
hexane (nHEX), 3-methylpentane (3MP), and 2,2-dimethylbutane (22DMB) were investigated. Results show that
Ni(IN), exhibits good thermal stability and can maintain structural stability at 650 K. At 298 K and 10 kPa, the
adsorption capacity of Ni(IN), for nHEX reaches 1.92 mmol/g. The thermodynamic adsorption selectivities of Ni
(IN), for nHEX/3MP and nHEX/22DMB exceeds 10° and 109, respectively, while the kinetic selectivities for
nHEX/3MP, nHEX/22DMB, and 3MP/22DMB is 6.8, 71.2, and 10.5, respectively. This study demonstrates that
Ni(IN), is a highly promising adsorbent for the separation of C6 alkane isomers.

Keywords Ni(IN),, C6 alkane isomers, Adsorptive separation, Metal-organic frameworks material
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