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Table S1. Crystal data and structure refinement parameters for NUM-14 

Empirical formula C26H17N7NiO7 

Formula weight (g mol-1) 607.82 

Crystal system trigonal 

Space group P3121 

a (Å) 15.11740(1) 

b (Å) 15.11740(1) 

c (Å) 18.8520(2) 

α(°) 90 

β(°) 90 

γ(°) 120 

V (Å3) 3731.14(6) 

Z 3 

ρcalc (g cm-3) 0.812 

μ (mm‑1) 0.849 

F (000) 933.0 

2Θ range for data collection/° 6.752 to 147.228 

Index ranges -18 ≤ h ≤ 15, -13 ≤ k ≤ 18, -23 ≤ l ≤ 17 

Reflections collected 12400 

Independent reflections 4868 [Rint = 0.0206, Rsigma = 0.0236] 

Goodness-of-fit on F2 1.075 

Final R indexes [I>=2σ (I)]a R1 = 0.0339, wR2 = 0.0967 

Final R indexes [all data]b R1 = 0.0354, wR2 = 0.0991 

Largest diff. peak/hole/e Å-3 0.21/-0.21 

CCDC deposition number 2163045 

aR1=∑|| Fo | - |Fc||/∑|Fo|, 
bwR2={∑[w(Fo

2 - Fc
2)2]/∑w(Fo

2)2}1/2 
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Table S2. Comparisons of C2H2 uptake and selectivities of C2H2/CO2 and C2H2/C2H4 for 

NUM-14a and other MOFs 

MOFs 
C2H2 uptake 

mmol g-1 

C2H2/CO2 (50:50, v/v) 

selectivity 
Ref. 

CuI@UiO-66-(COOH)2 2.14 185.00 [1] 

ATC-Cu 5.01 53.60 [2] 

MOF-OH 3.04 25.00 [3] 

IPM-101 3.04 12.3 [4] 

FJU-118a 3.96 7.80 [5] 

BUT-85 2.95 6.10 [6] 

[Ca(dtztp)0.5] 4.91 1.70 [7] 

[Ni(tzba)0.5(F)(bpy)] 5.58 2.20 [8] 

CAU-10H 5.13 2.50 [9] 

SNNU-5-Sc 5.13 2.66 [10] 

NUM-14a 4.44 3.37 This work 

MOFs 
C2H2 uptake 

mmol g-1 

C2H2/C2H4 (1:99, v/v) 

selectivity 
Ref. 

NUM-12a 4.42 1.13 [11] 

Zn(ad)(int) - 1.61 [12] 

ZJNU-14 4.00 1.59 [13] 

ZJNU-7 5.04 1.77 [14] 

UiO-67-(NH2)2 5.90 2.1 [15] 

NUM-14a 4.44 1.63 This work 
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Figure S1. Three kinds of helix chains constitute the channel column of NUM-14. 

 

 

Figure S2. Comparison of simulated, experimental, and activated PXRD patterns of NUM-14. 
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Figure S3. TGA curve for NUM-14 under Ar atmosphere. 

 

 

Figure S4. The PXRD patterns for NUM-14 after immersed in common solvents a week. 
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Figure S5. The details of Virial equation (solid lines) fitting to the experimental C2H2 adsorption 

data (symbols) for NUM-14a. 

 

 

Figure S6. The details of Virial equation (solid lines) fitting to the experimental CO2 adsorption 

data (symbols) for NUM-14a. 
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Figure S7. The details of Virial equation (solid lines) fitting to the experimental C2H4 adsorption 

data (symbols) for NUM-14a. 

 

 

Figure S8. The details of dual-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental C2H2 adsorption data (symbols) for NUM-14a at 273 K. 
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Figure S9. The details of dual-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental C2H2 adsorption data (symbols) for NUM-14a at 298 K. 

 

 

Figure S10. The details of single-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental CO2 adsorption data (symbols) for NUM-14a at 273 K. 
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Figure S11. The details of single-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental CO2 adsorption data (symbols) for NUM-14a at 298 K. 

 

 

Figure S12. The details of dual-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental C2H4 adsorption data (symbols) for NUM-14a at 273 K. 
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Figure S13. The details of dual-site Langmuir-Freundlich isotherm (solid lines) fitting to the 

experimental C2H4 adsorption data (symbols) for NUM-14a at 298 K. 

 

 

Figure S14. Density distribution of C2H2 in NUM-14a at 298 K and 1 bar. 
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Figure S15. Density distribution of CO2 in NUM-14a at 298 K and 1 bar. 

 

 
Figure S16. Density distribution of C2H4 in NUM-14a at 298 K and 1 bar. 
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