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Adsorption Properties of C6 Alkane on UiO-66 and Its

Functionalized Materials

REN Xiuxiu, XIA Lingyun, LIANG Mengdi, XU Rong, ZHONG Jing

(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract; UiO-66 and functionalized UiO-66-NH, and UiO-66-(CF,), materials were prepared by a
solvothermal method. Nitrogen absorption/desorption isotherm indicated that the three materials are
all microporous. The static adsorption rate curves and isotherms of n-hexane (nC6), 3-methylpentane
(3MP) and 2.2-dimethylbutane (22DMB) of the three C6 isomers were measured at 40 °C, and their
adsorption behaviors were studied by model fitting. The results showed that the adsorption rate and e-
quilibrium saturation adsorption capacity of UiO-66-NH, and UiO-66-( CF; ), were higher than
Ui0-66 for nC6 or 3MP. By kinetic fitting, 7C6 adsorption on UiO-66 was fitted to the First-order ki-
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netic model with reverse adsorptions on 22DMB. The alkane of 3MP on the modified UiO-66-NH, and
Ui0O-66-(CF;), were fitted to second-order kinetic model, but, both of them showed large adsorption
capacity for nC6 with a relative smaller kinetic diameter, which are more suitable for the separation of
branched alkanes with high octane values from alkane isomers. Through isotherm fitting, it is found
that UiO-66 and UiO-66-NH, were fitted well with Freundlich adsorption isotherm equation, but
UiO-66-NH, has a stronger interaction force with alkane isomers. The adsorption behavior of
UiO-66-(CF;), on 3MP was more in line with the Langmuir equation, which was monolayer adsorption.
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Table 1 Preparation conditions of UiO-66 and its functionalized materials

w4 JEORH) 5 F ek b e/ C S Bz (] /
Ui0-66 n(ZrCly) * n(H,BDO) # n(HAe) + n(DMF)=1: 1+ 50 : 500 120
Ui0-66-NH, n(ZrCly) # n(BDC-NHy) * n(HAe¢) : n(DMF)=1:1: 100 : 500 130 24
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Fig.1 Nitrogen absorption/desorption curves and pore size distribution of UiO-66 and its functionalized materials
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Fig.2 Adsorption rate curves of C6 isomers on UiO-66 and its functionalized materials under 40 C
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Fig.3 The pseudo first-order kinetic fitting model of C6 isomers adsorption on UiO-66 and its functionalized materials
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Table 2 Parameters of kinetic models of C6 isomers adsorption on UiO-66 and its functionalized materials

— &) 1% 7 B T E) )R
W R @ Q./ ki ) Q./ k2/ )
(mg-+g b Ry R,
(mg+g b min ! (mg+g ') (g+-mg !+ min 1)
nC6 27.2 21.4 2.24 X103 0.973 27.9 2.190 <101 0.935
Ui0O-66 3MP 61.7 46.5 3.20X 103 0.924 65.6 1.301 X101 0.983
22DMB 48.3 54.8 3.57X10 % 0.928 57.9 6.838 X107 0.974
nC6 127.3 56.6 3.24X10 3 0.954 129.5 1.502X10 * 0.991
UiO-66-NH; 3MP 93.1 63.7 3.568 X103 0.936 97.6 1.139X 10 * 0.975
22DMB 104.5 65.0 2.72X1073 0.943 109.5 8.846 X107 0.992
nC6 112.1 112.8 1.98 X103 0.746 116.4 2.548 X107 0.675
UiO-66-(CF3) 2 3MP 65.5 26.9 3.97 X103 0.972 67.0 4,142 X104 0.998
22DMB 100.3 112.7 1.17 X103 0.815
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Fig.5 Adsorption isotherms of C6 isomers on UiO-66 and its functionalized materials under 40 C
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Fig.6 Fitting curves of C6 isomers adsorption behavior on UiO-66 and its functionalized materials by Freundlich
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equation

H1 2% 3 B4 AT A0, Ui0-66 X nC6,22DMB W fif () Freundlich J7 FEA ML B HHOC R EL R? KT Lang-
muir J5 LG R B X R WY B ok AR S R BT A OC L OF HAF AR ELAE AT IRl 22DMB f 1/n B
/N, KRB 22DMB L nC6 B2 5 B s Btk 5 9 UiO-66-NH, X ke v 8 44, JLHJ2 22DMB #Y Freun-
dlich Jr PR PG A OC R E RP K T Langmuir J5 FE A& MERL & R 2L, X W] Freundlich W B 45 i 77
FEX} UiO-66-NH, I (1 W B0 A ROR 47, H 3 Bl O e ARG 1/n BUE /N T UiO-66., BB S fd 5
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Table 3 Fitting parameters of C6 isomers adsorption on UiO-66 and its functionalized materials by Freundlich and Langmuir

equation
Freundlich 77 Langmuir J7 &

BB B 2

Kr n Ry K. R}
nC6 0.314 2.427 0.986 1.700 0.949
UiO-66 3MP 0.736 3.163 0.903 7.757 0.927
22DMB 0.568 3.259 0.972 5.099 0.965
nC6 1.479 6.689 0.938 68.32 0.642
UiO-66-NH; 3MP 1.067 4.172 0.971 19.602 0.746
22DMB 1.158 5.653 0.996 35.203 0.828
nC6 1.303 1.302 0.954 1.844 0.932
UiO-66-(CF3)» 3MP 0.799 6.055 0.890 25.770 0.985
22DMB 0.805 1.180 0.928 0.853 0.919

3 & i

D 3 51 AR E BE B 6l 25 19 Ui0-66, UiO-66-NH, fil UiO-66-(CF; ), 3 Ffi #4 %1 3 2 il £L 4
BE B RE AL U SO = B 5 ATE— @ BB BRI T AR L R AR S AL AR .

2) B R UiO-66-NH, #il UiO-66-(CF,), % nC6 F1 3MP i 1 [ 3 2 K 0% [ 42 5 K F Ui0-66,
FIREAE T B AR M 5] AMEAS St RS C6 A iR Z (R AH BLAE FH g 35 . 3 BhbA R X 3MP i1 1% 4
& 98 Jy AR [ B A7 A L 9 R B AR 18T 7 11 UTO-66-(CF5 ), B T 3% 007 B R A OB = 9 F S B
fiE A % 3l J) 2F AR BRI 22DMB (W AT S 4006 4 2% s ULO-66 £7 48 SOAH TR B, 16 38 1 B 22DMIB,
7 2P e A BE B 26 % nC6 MR Bt 45 K. UiO-66, UiO-66-NH, fil UiO-66-(CF;), %} F nC6/3MP
I AR e BEPE 4> B R 0.44,1.36,1.71, % nC6/22DMB [ BEAE BE£EPE 4> 31 7 0.56,1.22,1.12,

3)C6 5 # k7E Ui0O-66 K UiO-66-NH, I+ % Ji W ff 25 5 5 £F & Freundlich J5 #2, 1 %6 J& 5
UiO-66-NH, 4 HAE FH 8 3% ; UiO-66-(CF;), X} 3MP M 17 A 4F & Langmuir J7FE, 4 555 F 2 0% H
e A R s R B
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