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General procedures and materials

All the solvents and materials were purchased from chemical vendors and without further
depuration before used. The instrument used for the *H NMR test was a Bruker Advance Il 600
MHz nuclear magnetic resonance spectrometer Powder X-Ray Diffraction (PXRD) pattern was
tested with Rigaku SmartLab (test conditions: 40 kV, 40 mA, CuKa, A = 1.5418 A, scanning range
5-30°). Infrared (FT-IR) spectra were tested on the VECTOR 22 spectrometer using KBr tableting
method in the range of 4000-400 cm™. Thermogravimetric analysis (TGA) measurements were
performed on a STA 209 F1 instrument under astatic N, atmosphere with a heating rate of 5
°C/min at the range of 50-700 °C. Raman spectra of gas loaded samples were collected on a
Horiba Jobin-Yvon HR800 Raman Spectrometer at 298 K.

Ligand synthesis

L1 was prepared according to our previous work.!

L2: A mixture of 3,5-dibromo-trifluoromethylbenzene (5.14 g, 16.9 mmol), imidazole (4.86 g, 71.4
mmol), K,CO3 (7.4 g, 53.5 mmol) and CuSO, (0.05 g, 0.35 mmol) were mixed in a Teflon-lined
autoclave under N, atmosphere and heated to 180 °C and kept for 72 h. After cooling down, the
crude product was solved in water (100 mL) and then extracted with dichloromethane for three
times (3 x 50 mL). The organic phase was combined and washed three times with water (3 x 20
mL). L2 was obtained as a pale-yellow solid (Yield: ~ 86%). *H NMR (DMSO-dg) of L2: 6§ = 7.18 (2H,
s), 8.07 (4H, s), 8.30 (1H, s), 8.57 (2H, s).

L3: A mixture of 1,3-dibromo-5-methylbenzene (4.22 g, 16.9 mmol), imidazole (4.86 g, 71.4
mmol), K,CO3 (7.4 g, 53.5 mmol) and CuSO, (0.05 g, 0.35 mmol) were mixed in a Teflon-lined
autoclave under N, atmosphere and heated to 180 °C and kept for 72 h. After cooling down, the
crude product was solved in water (100 mL) and then extracted with dichloromethane for three
times (3 x 50 mL). The organic phase was combined and washed three times with water (3 x 20
mL). L3 was obtained as a pale-yellow solid (Yield: ~¥92%). 'H NMR (DMSO-dg) of L3: 6 = 2.44 (3H,
s), 7.13 (2H, s), 7.51 (2H, s), 7.79 (1H, s), 7.88 (2H, s), 8.40 (2H, s).

Crystal analysis

Single-crystal X-ray diffraction data was collected by Rigaku XtaLAB Synergy diffractometer at
room temperature using graphite monochromator Mo Ko radiation (A = 0.71073 A). Data
reduction was made with the Saint program. Empirical absorption correction using spherical
harmonics, implemented in SCALE3 ABSPACK scaling algorithm. The structure was solved by
direct methods and refined with full- matrix least-squares technique using the SHELXTL package.?
Non-hydrogen atoms were refined with anisotropic displacement parameters during the final
cycles. Organic hydrogen atoms were placed in calculated positions with isotropic displacement
parameters set to 1.2 x Ueq of the attached atom. We have employed PLATON/SQUEEZE3 * to
calculate the diffraction contribution of the solvent molecules and, thereby, to produce a set of
solvent-free diffraction intensities; structures were then refined again using the data generated.
For the in-situ measurements, the fully activated NTU-73-series that loaded inside the half-open
glass tube was purged with corresponding gas at 298 K with pressure of 1 bar, respectively. The
tubes were then sealed with hot candle under the corresponding atmosphere. The single crystal
measurements were performed on a Rigaku XtaLAB Synergy diffractometer at room temperature.
Crystal data are summarized in Table S1 and S5.



Sample activation

Prior to adsorption measurement, the samples were prepared by immersing the as-synthesized
samples in dry acetone (NTU-73-COOH) or methanol (NTU-73-CF; and NTU-73-CH;) for three
days to remove non-volatile solvents, and the extract was decanted every 8 h and replaced with
fresh solvent. The completely activated NTU-73-COOH was obtained by heating the solvent-
exchanged samples at 30 °C under a dynamic high vacuum for 24 h, while the completely
activated NTU-73-CF; and NTU-73-CH; were obtained by heating the solvent-exchanged samples
at 30 °C (24 h) and then to 80°C (12 h) under a dynamic high vacuum.

In-situ Raman test
For the in-situ Raman test, the fully activated NTU-73-CH; that loaded inside the half-open glass
tube was purged with He, C,H; or C,Hg at 298 K, 1 bar, respectively. The tubes were then sealed
with hot candle under the corresponding atmosphere. After that, Raman spectra of the gas-
loaded NTU-73-CH; were then collected on a Horiba Jobin-Yvon HR800 Raman spectrometer at
room temperature.

Single gas adsorption
In the gas adsorption measurement, ultra-high-purity grade of N,, CO,, C;H,, C;H4, and CyHg
gases were used throughout the adsorption experiments. Gas adsorption isotherms were
collected using a Belsorp-mini volumetric adsorption instrument from BEL Japan Inc, using the
volumetric technique.

Estimation of the isosteric heats of gas adsorption

A virial-type expression comprising the temperature-independent parameters a; and b; was
employed to calculate the enthalpies of adsorption for C,H,, C;Hg and C,H, (at 273 K, 283 K and
298 K) on NTU-73-COOH, NTU-73-CF3;, NTU-73-CH;. In each case, the data were fitted using the
equation (1):

InP=InN+1/TY a,N'+> bN'
i=0 i=0 (1)

Here, P is the pressure expressed in Torr, N is the amount adsorbed in mmol g?, T is the
temperature in K, a; and b; are virial coefficients, and m, n represent the number of coefficients
required to adequately describe the isotherms (m and n were gradually increased until the
contribution of extra added a and b coefficients was deemed to be statistically insignificant
towards the overall fit, and the average value of the squared deviations from the experimental
values was minimized).

Qst = _RiaiNi

i=0 (2)

Here, Qg is the coverage-dependent isosteric heat of adsorption and R is the universal gas
constant (2).

Selectivity prediction for binary mixture adsorption



Ideal adsorbed solution theory (IAST) was used to predict binary mixture adsorption from the
experimental pure-gas isotherms. To perform the integrations required by IAST, the single-
component isotherms should be fitted by a proper model. There is no restriction on the choice of
the model to fit the adsorption isotherm, however, data over the pressure range under study
should be fitted very precisely. Several isotherm models were tested to fit the experimental pure
isotherms for C,H,, C,Hg and C,H,4 of 1, and the dual-site Langmuir-Freundlich equation (3) were

found to the best fit to the experimental data:

bl .Pl/nl b2 -Pl/nz

q qml 1+bl 'Pl/n] qu 1+b2 'Pl/nz

(3)

Here, P is the pressure of the bulk gas at equilibrium with the adsorbed phase (kPa), g is the
adsorbed amount per mass of adsorbent (mol kg?), gm1 and g, are the saturation capacities of
sites 1 and 2 (mol kg?), b, and b, are the affinity coefficients of the sites (1/kPa), and n; and n,
are measures of the deviations from an ideal homogeneous surface. The R, values for all of the
fitted isotherms were over 0.99997. Hence, the fitted isotherm parameters were applied to

perform the necessary integrations in IAST.

Stability test

Crystals of NTU-73-COOH, NTU-73-CF; and NTU-73-CH; were soaked in chemical solutions (pH =
2, pH =7 and pH = 12) for 3 days or exposed in the air atmosphere for 7 days. After treatment, all
crystals were examined by PXRD, only expect partial NTU-73-CH; crystals were activated for gas

adsorption measurements.

Breakthrough measurements

The breakthrough experiments were performed on the Beifang Gaorui CT-4 system. Mass flow
controllers regulate the flow rates of all gases. Effluent gas stream from the column is monitored
by gas chromatography detector. The initial activated NTU-NTU-73-COOH (2.0189 g), NTU-73-CF;
(2.4984 g) and NTU-73-CH3 (2.9962 g) crystals were packed into a stainless-steel column (¢ = 3
mm, L = 20 cm) tightly. All samples were activated at 30 °C under a dynamic high vacuum for 72
hours. Then, helium flow was introduced into the system for pressure compensation and then
the feed gas was changed to C,H,/C,H., C;Hg/CoH,4 or CoH,/CyHe/CoHa mixtures. System pressure

was monitored by pressure sensors.
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Figure S1. 'H NMR spectrogram of L2.
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Figure S2. 'H NMR spectrogram of L3.
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Figure S3. Structure of NTU-73-COOH: Asymmetric unit (a); Ligand connection (b); Coordination

configuration of Cu center (c) and ZrF¢2 ion connection (d).
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Figure S4. Structure of NTU-73-CF3: Asymmetric unit (a); Ligand connection (b); Coordination
configuration of Cu center (c) and ZrF¢2 ion connection (d).
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Figure S5. Structure of NTU-73-CH3: Asymmetric unit (a);

configuration of Cu center (c) and ZrF¢2 ion connection (d).

Figure S6. Two helix chains in NTU-73-COOH.



Figure S8. View of the carboxylic pincers that packed alternatively in NTU-73-COOH along

another direction.



Figure S9. View of the —CF; sites that packed alternatively in NTU-73-CF; along b-axis.

Figure S10. View of the —CF; sites that packed alternatively in NTU-73-CF; along another

direction.



Figure S12. View of the —CH3 sites that packed alternatively in NTU-73-CF; along another
direction.
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Figure S13. PXRD patterns of NTU-73-COOH.
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Figure S14. PXRD patterns of NTU-73-CF;.
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Figure S15. PXRD patterns of NTU-73-CH;.
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Figure S16. TG curves of as-synthesized and activated NTU-73-COOH.
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Figure S17. TG curves of as-synthesized and activated NTU-73-CF.
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Figure S18. TG curves of as-synthesized and activated NTU-73-CH;.
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Figure S19. FT-IR spectra of NTU-73-COOH and L1.
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Figure S20. FT-IR spectra of NTU-73-CF; and L2.
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Figure S21. FT-IR spectra of NTU-73-CH; and L3.
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Figure S22. N, adsorption isotherms at 77 K.



Figure S23. The calculated pore size distributions of the three PCPs.
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Figure S24. C,H, adsorption isotherms of NTU-73-COOH.
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Figure S25. C,H, adsorption isotherms of NTU-73-COOH.
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Figure S26. C,Hg adsorption isotherms of NTU-73-COOH.
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Figure S27. C,H, adsorption isotherms of NTU-73-CF;.

o]
o

2]
o
1

Uptake / ml g?

|—e—c,H,-283K

| —e—C,H,-298K

—®—C,H,-273K

NTU-73-CF,

0 20 40 60 80 100
P / kPa

Figure S28. C,H, adsorption isotherms of NTU-73-CF;.




100
—®—C,H.-273K

|—e—C,H,-283K

o]
o

| —e—C,H,-298K

2]
o
1

Uptake / ml g?

NTU-73-CF,

0 20 40 60 80 100
P / kPa

Figure S29. C,Hg adsorption isotherms of NTU-73-CF;.
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Figure S30. C,H, adsorption isotherms of NTU-73-CHs.
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Figure S31. C,H, adsorption isotherms of NTU-73-CHs.
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Figure S32. C,Hg adsorption isotherms of NTU-73-CHs.
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Figure S33. Comparison of the uptakes of C2 hydrocarbons of NTU-73-COOH at 298 K, 100 kPa.
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Figure S34. Comparison of the uptakes of C2 hydrocarbons of NTU-73-CF; at 298 K, 100 kPa.
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Figure S34. Comparison of the uptakes of C2 hydrocarbons of NTU-73-CH; at 298 K, 100 kPa.

30
c;m CH,-GH, Ll GHg-GH,
€
S 20-
~
)
(S
o
E 10-
=
i 1
)
x 0
I
g | M
-

-2

coov CF3 s

Figure S36. Gas uptake difference of the three samples.
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Figure S37. Calculated IAST selectivity of the three PCPs for C,Hg/C,H, mixture (1/1) at 298 K.

2.0
—®— NTU-73-CH;—®— NTU-73-CF,—®— NTU-73-COOH

et o s ..

| cosp—o—o—0—0—0—0—0—0—amm

CH,:CH,=1:9

IAST selectivity
= =
o "
1 1

o
(%]
1

0'0 T T T T T T T T T T T
0 20 40 60 80 100

P / kPa

Figure S38. Calculated IAST selectivity of the three PCPs for C,Hg/C,H, mixture (1/9) at 298 K.
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Figure $S39. Calculated IAST selectivity of the three PCPs for C,Hg/C,Ha mixture (1/15) at 298 K.
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Figure S40. Calculated IAST selectivity of the three PCPs for C,H,/C,Hs mixture (1/99) at 298 K.
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Figure S41. Curves fitting of C,H, adsorption isotherm for NTU-73-COOH at 298 K.
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Figure S42. Curves fitting of C,H, adsorption isotherm for NTU-73-COOH at 298 K.
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Figure S43. Curves fitting of C,Hg adsorption isotherm for NTU-73-COOH at 298 K.
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Figure S44. Curves fitting of C,H, adsorption isotherm for NTU-73-CF3 at 298 K.
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Figure S45. Curves fitting of C,H, adsorption isotherm for NTU-73-CF3 at 298 K.
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Figure S46. Curves fitting of C,Hg adsorption isotherm for NTU-73-CF3 at 298 K.
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Figure S47. Curves fitting of C,H, adsorption isotherm for NTU-73-CH3 at 298 K.
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Figure S48. Curves fitting of C,H, adsorption isotherm for NTU-73-CH3 at 298 K.
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Figure S49. Curves fitting of C,Hg adsorption isotherm for NTU-73-CH; at 298 K.
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Figure S52. The calculated virial equation isotherms fit to the experimental C,Hg data of NTU-73-
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Figure S54. The calculated virial equation isotherms fit to the experimental C,H, data of NTU-73-
COOH.
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Figure S56. The calculated virial equation isotherms fit to the experimental C,H, data of NTU-73-
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Figure S57. The calculated virial equation isotherms fit to the experimental C,H, data of NTU-73-

COOH.
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Figure S58. The calculated virial equation isotherms fit to the experimental C,H, data of NTU-73-
CFs.
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Figure S59. The calculated virial equation isotherms fit to the experimental C,H, data of NTU-73-
CHs.
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Figure $60. Raman spectra of gas-loaded NTU-73-CHj; in the range of 1000 to 4000 cm™.
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Figure S61. Experimental breakthrough curves of NTU-73-COOH for C,H,/C,H,4 (1/99, v/v, 2 mL
min-1) mixtures at 298 K.
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Figure S62. Experimental breakthrough curves of NTU-73-CF; for C,H,/C,H,4 (1/99, v/v, 2 mL min)
mixtures at 298 K.
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Figure S63. Experimental breakthrough curves of NTU-73-CHj; for C,H,/C,H, (1/99, v/v, 2 mL min
1) mixtures at 298 K.
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Figure S64. Experimental breakthrough curves of NTU-73-COOH for C,Hg/C,H,4 (1/15, v/v, 2 mL
min-1) mixtures at 298 K.
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Figure S65. Experimental breakthrough curves of NTU-73-CF; for C,Hg/C,H,4 (1/15, v/v, 2 mL min)
mixtures at 298 K.
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Figure S66. Experimental breakthrough curves of NTU-73-CHj; for C,Hg/C,H, (1/15, v/v, 2 mL min
1) mixtures at 298 K.
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Figure S67. Experimental breakthrough curves of NTU-73-COOH for C,Hg/C,H4 (1/1, v/v, 2 mL
min-1) mixtures at 298 K.
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Figure S68. Experimental breakthrough curves of NTU-73-CF; for C,Hg/C,H, (1/1, v/v, 2 mL min-t)
mixtures at 298 K.
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Figure $69. Experimental breakthrough curves of NTU-73-CHj; for C,Hg/C,H, (1/1, v/v, 2 mL mint)
mixtures at 298 K.
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Figure S70. Production of C,H,4 during C2 breakthrough process in NTU-73-CH3 at 298K.
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Figure S71. PXRD patterns of NTU-73-COOH after exposure to chemical solutions and air.
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Figure S72. PXRD patterns of NTU-73-CF; after exposure to chemical solutions and air.
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Figure S73. PXRD patterns of NTU-73-CH; after exposure to chemical solutions and air.
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Figure S74. C,Hg adsorption isotherms of treated NTU-73-CH; at 298 K.
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Table S1. Single crystal data of NTU-73-COOH, NTU-73-CF; and NTU-73-CH;,

NTU-73-COOH NTU-73-CF; NTU-73-CH;
Empirical formula C26H20CU2F6N304Zr CzengCUFlzNng C25H24CUF6Ngzr
Formula weight 777.27 825.25 717.30
Space group 14,22 14,22 14,22
a/A 16.848 (5) 16.8824 (16) 17.1374 (9)
b/A 16.848 (5) 16.8824 (16) 17.1374 (9)
c/A 31.093 (17) 31.921(6) 31.400 (3)
Crystal tetragonal tetragonal tetragonal
System
v/A3 8826 (7) 9098 (2) 9221.9 (13)
Z 8 8 8
Density / g cm™3 1.170 1.205 1.033
-21<h <21 -20€h <20 -20h <20
Index ranges -21<k £20 -20<k £19 -20<k <19
-40< 140 -38<1<38 -37<1<37
R, 0.0583 0.0409 0.033
WR, [I> 20 (1)] 0.1283 0.1338 0.0930
F (000) 3096 3256 2872.0
GOOF 1.041 1.064 1.072

R=Z||Fol-IFcl I/Z|Fol, WR = {E[W(|Fo|2- |Fc|?)21/Z[W(]Fo]#)1}/2 and w = 1/[0? (F,?) + (0.1452P)?] where P = (F,2+2F2)/3



Table S2.

Summarized the CO, uptake at 195 K, the calculated pore size, BET surface area and pore volume.

PCPs Uptake (cm3 g?) Pore size (A) BET (m?2g?) Volume (m3g?)
NTU-73-COOH 62.983 53 228.28 0.039
NTU-73-CF; 194.42 7.7 888.89 0.153
NTU-73-CH3 250.2 9.2 1077.6 0.185




Table S3. Summarized performance of ternary C2 hydrocarbon separation toward reported materials.

CH,

C2H4

CoHe

Selectivity of

Selectivity of

C2H5 and C2H4

Production of pure C,H,

PCPs uptake uptake uptake CZTQ%H“ CzHi{ EZH“ di?fztraeknece (Feed gas ratio: v/v/v) Refs
LIFM-XYY-7 108.90 91.20 117.20 1.24 1.50 26.00 / 5
NPU-3 56.90 49.06 74.59 1.32d 3.21 25.53 / 6
UiO-67-(NH,), 132.16 96.77 119.17 2.10 1.70 22.40 0.55 (1/49.5/49.5) 7
NPU-2 89.38 76.61 99.01 1.25d 1.52 22.40 / 6
Azole-Th-1 81.20 81.10 100.20 1.09¢ 1.46 19.10 1.34 (1/9/90) 8
MOF-808-Bzz 66.75 32.03 49.28 3.15 1.90 17.25 / s
UPC-612 67.44 62.58 80.11 1.07¢ 1.40 17.53 0.47 (1/1/1) 10
Al-PyDC 184.58b 77.06° 94.08b 4.30° 1.90P 17.02 1.61 (1/9/90) n
LIFM-XYY-6 66.50 50.10 66.90 1.53 1.63 16.80 0.14 (1/9/90) 5
Zn(ad)(int) 33.40¢ 26.25¢ 41.00¢ 1.61 2.40 14.75 1.43 (1/10/89) 12
NTU-73-CH; 98.02 77.81 89.92 3.23 1.33 12.11 0.52 (1/9/90) This work
ZJNU-115 106.00 84.00 94.20 2.05 1.56 10.20 / 13
CuTiF&-TPPY 81.09 54,21 63.17 5.03 2.12¢8 8.96 / 14
UPC-66-a 71.30° 54.002 61.902 1.05d 1.652d 7.90 2.01(1/1/89) 15
MIL-160 204.29 96.32 104.16 2.064 1.58 7.84 0.21(1/1/1) 16
Zn-(BDC)(H,BPZ)]  100.00 73.60 81.00 1.60 2.20 7.40 0.21 (3/3/10) 17
ZINU-7 112.80 85.20 92.50 1.77 1.58 7.30 / 18
NPU-1 114.24 94.08 100.8 1.40d 1.32 6.72 / 6
TJT-100 99.90 77.06 82.88 1.80 1.20f 5.82 0.41 (1/1/98) 19
NUM-9a 52.10 49.90 55.55 1.48 1.618 5.65 / 20
UPC-613 63.40 51.70 57.10 1.39¢ 1.50 5.40 / 10
N'(Sdba)idabco)‘)- 98.78 66.98 70.56 2.28¢ 2.47 3.58 0.83 (1/9/90) 21
CAU-23 123.76 92.96 96.32 10.654 1.64 3.36 0.18 (1/1/1) 16
Zn-ATA 17.92¢ 15.01¢ 17.92¢ 1.81 1.84 2.90 0.72 (1/10/89) 22
NTU-73-CF; 77.74 62 62.68 2.52 1.17 0.68 0.30(1/9/90) This work
Zn-atz-oba 62.00 45.20 45.70 1.434 1.27 0.50 / 23
MOF-303 177.86 112.50 112.00 2.40 1.70 -0.50 1.35 (1/9/90) 2
NTU-73-COOH 32.34 12.97 11.82 29.52 0.66 -1.15 / This work

Note: a: 293 K,; b: 296 K;c:0.1 bar,' d: Csz/C2H4 = 1/1 (V/V), e: Csz/C2H4 = 1/9 (V/V), f: C2H6/C2H4 = 1/99 (V/V), g: CzHG/C2H4 = 1/9 (V/V).



Table S4. Summarized performance based C,H¢-C,H, uptake difference (> 10 cm? g!) toward reported materials.

Selectivity of Selectivity of  C,Hg and CH, Production of

PCPs Ch, CaHle CaHs C,H,/CoH, C,He/CHa uptake pure Gfta. . Refs
uptake uptake uptake , (Feed gas ratio:
1:99 1:1 difference v/V/v)

Al-PyDC 184.582 77.062 94.082 4.32 1.902 17.02 1.61 (1/9/90) n
NTU-73-CH; 98.02 77.81 89.92 3.23 1.33 12.11 0.52 (1/9/90) This work

MOF-808-Bzz 66.75 32.03 49.28 3.15 1.90 17.25 / 3

Ui0-67-(NH,),  132.16 96.77 119.17 2.1 1.70 22.40 0-55 7

(1/49.5/49.5)

ZJNU-115 106.00 84.00 94.20 2.05 1.56 10.20 / 13

Zn(ad)(int) 33.400 26.25b 41.00 1.61 2.40 14.75 1.43 (1/10/89) 12

LIFM-XYY-6 66.50 50.10 66.90 1.53 1.63 16.80 0.14 (1/9/90) 5

NPU-3 56.90 49.06 74.59 1.32¢ 3.21 25.53 / 6

NPU-2 89.38 76.61 99.01 1.25¢ 1.52 22.40 / 6

LIFM-XYY-7 108.90 91.20 117.20 1.24 1.50 26.00 / 5

Azole-Th-1 81.20 81.10 100.20 1.09¢ 1.46 19.10 1.34 (1/9/90) 8

UPC-612 67.44 62.58 80.11 1.074 1.40 17.53 0.47 (1/1/1) 10

Note: a: 296 K; b: 0.1 bar. c: C;H,/CoH, = 1/1 (v/v). d: CoH,/CoHy = 1/9 (v/v).



Table S5. Single crystal data of C;H;DNTU-73-COOH, C,HgDNTU-73-COOH, C,H;ONTU-73-CF; C;HsDNTU-73-CF; C,H,DONTU-73-CH3 and C;HgDNTU-73-CH3,

C,HeONTU-73-
C;H,DONTU-73-COOH C;HsDNTU-73-COOH C;H,ONTU-73-CF, C;HsDNTU-73-CF; C,H,DONTU-73-CH;

CH3
Empirical C6H20CuFgNgO,Zr, Ca6H20CUFgNgO4Zr, CyeH15CUF,NgZr, Cy6H18CuF,NgZr,1.5C,H CyeH24CUFgNgZr, Cy6H24CUFgNgZr,
formula 0.5C,H4 0.5C,Hg 1.5C,H, 6 2.5C,H, 2.5C;Hg
Formula weight 793.30 794.30 867.33 870.25 787.30 792.30
Space group 14,22 14,22 14122 14,22 14422 14,22
a/A 17.105 (3) 16.9799 (5) 16.7225 (5) 16.8758 (2) 17.0131 (3) 16.9122 (7)
b/A 17.105 (3) 16.9799 (5) 16.7225 (5) 16.8758 (2) 17.0131 (3) 16.9122 (7)
c/A 31.249 (11) 31.1337 (11) 31.8580 (14) 31.7415 (11) 31.4540 (13) 31.516 (3)
Crystal tetragonal tetragonal tetragonal tetragonal tetragonal tetragonal
System
v/ A3 9143 (5) 8976.4 (6) 8908.8 (7) 9039.8 (4) 9104.2 (5) 9014.3 (11)
Z 8 8 8 8 8 8
Density / g cm3 1.201 1.228 1.293 1.282 1.033 1.135
-22<h <22 -22<h <22 -20sh <20 -20sh <20 -20<h <20 -20sh <20
Index ranges -22<k <21 -22<k <21 -22<k <21 -22<k <21 -20<k <19 -20<k <19
-40< 140 -40<1<40 -39<1<39 -39<1<39 -38<1<38 -38<1<38
R, 0.0662 0.0562 0.0713 0.0356 0.0440 0.0447
WR; [I>20 (/)] 0.2120 0.1769 0.1967 0.1035 0.1440 0.1323
F (000) 3320.0 3348.0 3448.0 3472.0 3096.0 3124.0
GOOF 1.116 1.192 1.347 1.169 1.182 1.127

R=Z||Fol-IFc| I/Z|Fol, WR = {ZIW(|Fo|?- [Fc|?)21/Zw(]Fo|#)1}¥2 and w = 1/[0? (F,?) + (0.1452P)?] where P = (Fo2+2F? )/3
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