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Experimental details and analysis methods: 

 
Thermal analysis. Thermal analysis was carried out using a STA 449 F5-Jupiter (Netzsch) 

device for TG and differential thermo analytic (DTA) measurements. 29.8 mg of the hydrate 

sample were placed in Al2O3 crucible and heated up from 30 °C to 600 °C with a heating rate of 

2 °C/min in a 20 mL/min O2-stream. An empty crucible was used as reference material. After 

cooling down to room temperature the residue of the thermal decomposition was transferred into 

a 0.5 mm diameter borosilicate glass capillary (Hilgenberg glass No. 14), which was sealed and 

analyzed by XRPD (see below). 

ATR-FTIR. Infrared spectra were measured with a JASCO 4100 IR spectrometer equipped 

with a PIKE GladiATR unit in a range between 400 and 4000 cm-1 with a resolution of 2 cm-1. 

Each spectrum is an accumulation of 16 scans. 

SEM. Scanning electron microscopy measurements were carried out with a Carl-Zeiss Gemini 

Ultra 55, were an acceleration voltage of 1 kV and a working distance of 5 cm was used.  

Preliminary X-ray powder diffraction. For comparison with other known ZIF-8 (pseudo) 

polymorphs, XRPD patterns were collected with a Panalytical Empyrean diffractometer (λCuKα = 

1.5406 Å, β-Ni filter) with a spinner setup in a range of 2θ = 2 ° to 50 ° with a step size of 0.02 ° 

and an exposure time of 5 seconds per step. A dehydration/rehydration experiment was carried 

out with the same instrument equipped with an Anton Paar CHC+ chamber with z-axis scan in a 

range of 2θ = 14 ° to 15.8 ° with a step size of 0.0066 ° and an illumination time of 10.2 seconds 
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per step. The humidity of the gas flow was adjusted with the help of a modulated humidity 

Generator from Pro Umid. The dehydration was carried out at 90 °C with a relative humidity of 

0 % and the rehydration was carried out at 30 °C with 50 % relative humidity.  

High resolution X-ray powder diffraction. The XRPD pattern of the ZIFyqt hydrate 

compound used for crystal structure solution and Rietveld refinement was collected at room 

temperature on a laboratory powder diffractometer in Debye-Scherrer geometry (Stadi P- 

Diffractometer (Stoe), Cu-Kα1 radiation from primary Ge(111)-Johannson-type monochromator, 

an array of 3 Mythen 2 K detectors (Dectris)). The sample was gently ground and filled in a 0.5 

mm diameter borosilicate glass capillary (Hilgenberg glass No. 14), which was spun during the 

measurements. A total scan time of 1 hour was applied. The measurement was carried out 

multiple times. For structure solution in total 8 measurements were added up, yielding a 

cumulated total scan time of 8 hours.  

By using the same device, the residue after thermal decomposition was analyzed and the 

pattern was measured with a 2θ range from 0 ° to 110 ° applying a total scan time of 1 hour. 

Temperature dependent in-situ X-ray powder diffraction. Temperature dependent in-situ 

PXRD measurements were carried out on two laboratory powder diffractometers in Debye-

Scherrer geometry (Stadi P-Diffractometer (Stoe), Cu-Kα1 radiation from primary Ge(111)-

Johannson-type monochromator, array of 3 Mythen 2 K detectors (Dectris) and Bruker D8-

Advance; Cu-Kα1 radiation from primary Ge(111)-Johann-type monochromator, Våntec 

detector). For the experiment run on the Stoe diffractometer, the sample was loaded into a 

0.5 mm diameter Borosilicate glass capillary (Hilgenberg glass No. 14), which was spun during 

the measurements. The patterns were measured in a 2θ range from 2.0 ° to 115.0 ° applying a 

total scan time of 3 hours per measurement. The temperature was adjusted using an Oxford 

Cryostream device (Oxford Cryostream 500, Oxford Cryosystems). The sample was heated from 

30 °C to 220 °C in steps of 10 K. During each step a diffraction pattern was collected, after a 

delay time of 10 minutes to ensure thermal equilibration of the sample. The experiment was 

carried out twice. In the first run the capillary was sealed and in the second run the capillary was 

open and therefore the sample was exposed to the dry nitrogen stream. 

For the experiment run on the D8 diffractometer (Bruker), the sample was loaded into a 

0.5 mm diameter quartz capillary, which was spun during the measurements. The patterns were 

measured in a 2θ range from 5.0 ° to 40.0 ° applying a total scan Time of 2 hours per 
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measurement. The temperature was adjusted using a water-cooled furnace (mri capillary heater, 

(25-1000) °C). The sample was heated from 30 °C to 550 °C in steps of 20 K. During each step a 

diffraction pattern was collected, after a delay time of 10 minutes to ensure thermal equilibration 

of the sample. 

Structures determination and Rietveld refinements. For the solution and the refinement of 

the crystal structures the program TOPAS 6.01 was used. Indexing of ZIF-yqt hydrate and ZIF-

yqt anhydrous was carried out by an iterative use of singular value decomposition (LSI) as 

implemented in TOPAS 6.02 leading to C-centered monoclinic unit cell with the lattice 

parameters reported in Table S1 in the supporting information. From the observed systematic 

absences of reflections Cc and C2/c were determined as most probable space groups. The peak 

profile was determined by a Pawley refinement3 using the fundamental parameter approach as 

implemented in TOPAS.4 The background was modelled using Chebyshev polynomials of 6th 

order. The hump in the background of the diffraction pattern of ZIF-yqt anhydrous caused by the 

glass capillary was modelled with a very broad Lorentzian type peak. The crystal structures were 

determined by applying the global optimization method of simulated annealing (SA)5 in real 

space. In both cases, an attempt to reduce the symmetry was made by refining the structures with 

the space group Cc which, however, did not lead to a significant improvement of the fit. 

The methylimidazolate ligands were constrained by using rigid bodies in z-matrix notation, 

which were freely rotated and translated through the unit cell. The bond lengths and angles, were 

taken from related crystal structures.6,7 Atoms located on identical positions were identified by 

using the method of fractional occupancy merging with a merging radius of 0.7 Å.8 The 

simulated annealing process was carried out iteratively. After a few hours the positions of the 

zinc atoms were found and fixed. The positions and orientations of the ligands were found in 

subsequent runs. In the structure of the hydrate phase, an occupational disorder between water 

molecules and chloride ions was detected by inspection of the difference Fourier map. 

Eventually, for both structures, the background, all lattice parameters, rotations, translations, 

bond lengths and angles of the rigid body, the atomic positions of zinc, water and chloride as 

well as the site occupancy factor (S.O.F.) of the non-coordinated water molecule (for the hydrate 

phase) were subsequently refined without any constraints during the final Rietveld refinement.9 

Hydrogen sites were omitted due to the limitations of the powder diffraction method. The final 

agreement factors are listed in Table S1 (Supporting Information), the atomic coordinates and 
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selected bond distances are given in Table S2 and Table S3 in the Supporting Information, the 

fits of the whole powder patterns are shown in Figures S1 and S2 in the supporting information. 

The crystallographic data have been deposited at the CCDC, deposit numbers: 1878805-

1878806. 

 
 

 

Figure S 1 Powder patterns of ZIFyqt hydrate and ZIF-8dia, synthesized with different concentrations and ratios. 

The ratio between zinc chloride and 2-methylimidazole is more important than the overall concentration of the two 

ingredients. 

 

Table S 1: Cell parameters at ambient conditions of known ZIF structures with 2-methylimidazole linker in 

comparison with ZIFyqt hydrate. 

 ZIF-86 ZIF-L10 ZIF-8dia11 ZIFyqt hydrate 

Space group I-43m (217) Cmca (64) P2/c (14) C2/c (15) 

a / Å 16.991 24.119 17.555 13.157 

b / Å 16.991 17.060 7.731 16.496 

c / Å 16.991 19.740 14.804 13.640 

α / ° 90 90 90 90 

β / ° 90 90 107.97 119.17 

γ / ° 90 90 90 90 

V / Å3 4905.2 8122.6 1916.3 2582.2 

 

The XRPD measurements (Figure S 2) show that the pattern of ZIFyqt hydrate differs 

distinctively from that of known ZIF structures with 2-methylimidazole linker. We were able to 
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index the pattern with a monoclinic unit cell (C2/c) and cell parameters, which significantly 

differ from all other known ZIF-structures. A comparison of cell parameters is collected in Table 

S 1. ZIF-8 crystallizes in a cubic lattice with sodalite cages as structural motifs. The structure of 

ZIFL can be understood as a combination of slicing, shifting and stacking of these cages. The 

zinc atoms of ZIF-8dia form a distorted diamond like net, where the methylimidazolate linkers 

are the main reason for this distortion. Due to the differences in the crystal lattices, ZIFyqt 

hydrate (Figure S 2, d) can be clearly distinguished from other known ZIF-8-related compounds 

(Figure S 2, a-c) by XRPD analysis. 

 

 

Figure S 2 Comparison of experimental XRPD patterns of different ZIF-compounds: (a) ZIF-8, (b) ZIF-L, (c) ZIF-

8dia, (d) ZIFyqt hydrate. Selected reflections are indexed according to the space group C2/c. 
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Figure S 3 Powder patterns of ZIFyqt hydrate at different temperatures. The as-synthesized sample (black) was 

heated to 80 °C (red) in dry nitrogen flow in the CHC+-Chamber. At 100 °C the structural change is observed 

(green). Heating to 150 °C shows no difference (blue), just as cooling down to 35 °C in dry nitrogen flow (brown). 

The change to a gas flow with 50 % relative humidity shows no change initially (orange). After 10 min in humid gas 

flow, the powder pattern changes back (purple) to the shape of the pattern of the as-synthesized sample 
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Additional tables and figures 
 

 

Table S 2. Crystallographic and Rietveld Refinement data of the ZIFyqt hydrate and ZIFyqt anhydrous 

compound 

Compound ZIFyqt hydrate ZIFyqt anhydrous 

Molecular Formula 

[Zn(C4N2H5)2]∙ 

2[Zn(C4N2H5)1.5(Cl0.5H2O0.5)]∙xH2O 

with x = 0.74 

[Zn(C4N2H5)2]∙ 

2[Zn(C4N2H5)1.5Cl] 

Sum formula C20 H28.48 Cl N10 O1.74 Zn3 C20 H25 Cl N10 Zn3 

Molecular weight/g mol-1 668.68 637.14 

Crystal system Monoclinic Monoclinic 

Space group C2/c(15) C2/c(15) 

Wavelength/ Å 1.5406 1.5406 

a / Å 13.1574(3) 14.0819(3) 

b/ Å 16.4959(3) 14.8689(3) 

c/ Å 13.6403(3) 14.2313(3) 

β/ ° 119.166(2) 120.626(1) 

V/ Å3 2585.2(1) 2564.2(1) 

T/ K 298 518 

Z 4 4 

refined parameters 57 61 

Dcalc/g cm-3 1.72 1.65 

Rwp/% [a] 3.22 3.26 

Rp/% [a] 2.64 2.78 

RBragg/% [a] 1.57 1.59 

Starting angle measured/ ° 2 ϑ 0 0 

Final angle measured/ ° 2 ϑ 110 110 

Starting angle used/ ° 2 ϑ 6 7 

Final angle used/ ° 2 ϑ 80 84 

Step width (° 2 ϑ) 0.01 0.01 

Time(hrs) 8 3 
[a]as defined in TOPAS 6.0 
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Table S 3 Atomic coordinates of the ZIFyqt hydrate and ZIFyqt anhydrous compound. 

Atom Wyck. Site S.O.F. x/a y/b z/c B /Å² 

ZIFyqt hydrate at 298 K 

Zn1 4e 2 1 0 0.9299(3) 1/4 2.62(6) 

Zn2 8f 1 1 0.4029(2) 0.83603(17) 0.9989(2) 2.62(6) 

Cl1 
8f 1 

0.5 0.0402(4) 0.5772(4) 0.4794(5) 
0.15(10) 

O1 0.5 0.0402(4) 0.5772(4) 0.4794(5) 

O2 4e 2 0.74(1) 0 0.6448(11) 1/4 4.68(23) 

C11 8f 1 1 0.9729(7) 0.8046(6) 0.3920(7) 3.00(20) 

C12 8f 1 1 0.0974(11) 0.7998(13) 0.4819(11) 3.00(20) 

C13 8f 1 1 0.8085(13) 0.8363(11) 0.2414(13) 3.00(20) 

C14 8f 1 1 0.785(2) 0.7797(12) 0.297(2) 3.00(20) 

N11 8f 1 1 0.9274(11) 0.8533(5) 0.2999(9) 3.00(20) 

N12 8f 1 1 0.8820(11) 0.7612(5) 0.3858(10) 3.00(20) 

C21 8f 1 1 0.8002(6) 0.9479(4) 0.6403(8) 3.00(20) 

C22 8f 1 1 0.7791(11) 0.9436(8) 0.7383(12) 3.00(20) 

C23 8f 1 1 0.7945(14) 0.9291(10) 0.4780(13) 3.00(20) 

C24 8f 1 1 0.8749(14) 0.9855(10) 0.534(3) 3.00(20) 

N21 8f 1 1 0.7457(7) 0.9042(5) 0.5436(10) 3.00(20) 

N22 8f 1 1 0.8779(7) 0.9963(5) 0.6295(11) 3.00(20) 

C31 4e 2 1 0 0.3481(6) 1/4 3.00(20) 

C32 4e 2 1 0 0.4387(8) 1/4 3.00(20) 

C33 8f 1 1 0.0202(9) 0.2195(9) 0.2990(17) 3.00(20) 

N31 8f 1 1 0.0375(9) 0.2984(8) 0.3407(6) 3.00(20) 

ZIFyqt anhydrous at 518 K 

Zn1 8f 1 1 0.39447(18) 0.62342(17) 0.50735(18) 2.71(8) 

Zn2 4e 2 1 0 0.3891(2) 1/4 2.71(8) 

Cl1 4a -1 1 0 0 0 3.00(21) 

C11 8f 1 1 0.8094(6) 0.5271(5) 0.1451(7) 2.67(14) 

C12 8f 1 1 0.7826(11) 0.5428(9) 0.2328(12) 2.67(14) 

C13 8f 1 1 0.8808(17) 0.4781(14) 0.0485(16) 2.67(14) 

C14 8f 1 1 0.802(2) 0.5408(17) -0.0135(19) 2.67(14) 

N11 8f 1 1 0.8859(7) 0.4692(6) 0.1485(12) 2.67(14) 

N12 8f 1 1 0.7623(8) 0.5677(7) 0.0458(10) 2.67(14) 

C21 8f 1 1 0.0239(9) 0.2586(8) 0.1047(8) 2.67(14) 

C22 8f 1 1 -0.0970(13) 0.2414(18) 0.0332(13) 2.67(14) 

C23 8f 1 1 0.1864(15) 0.3085(14) 0.2320(16) 2.67(14) 

C24 8f 1 1 0.204(3) 0.2485(18) 0.169(3) 2.67(14) 

N21 8f 1 1 0.0732(14) 0.3151(7) 0.1919(9) 2.67(14) 

N22 8f 1 1 0.1070(13) 0.2209(7) 0.0957(11) 2.67(14) 

C31 4e 2 1 0 0.8956(12) 1/4 2.67(14) 

C32 4e 2 1 0 0.9962(14) 1/4 2.67(14) 

C33 8f 1 1 0.0188(10) 0.7530(15) 0.298(2) 2.67(14) 

N31 8f 1 1 0.0349(9) 0.8406(14) 0.3379(7) 2.67(14) 
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Table S 4 Selected atomic distances of the ZIFyqt hydrate and ZIFyqt anhydrous compounds. 

Atoms Distance Atoms Distance 

ZIFyqt hydrate at 298 K ZIFyqt anhydrous 518 K 

Zn(1)-N(11) 1.899(9) Å Zn(1)-N(12) 2.11(1) Å 

Zn(1)-N(22) 2.048(6)Å Zn(1)-N(22) 2.06(2) Å 

Zn(2)-N(12) 2.077(6)Å Zn(1)-N(31) 1.97(1) Å 

Zn(2)-N(21) 2.149(8) Å Zn(1)-Cl(1) 2.40(1) Å 

Zn(2)-N(31) 2.028(4) Zn(2)-N(11) 1.93(1) Å 

Zn(2)-Cl/O(1) 2.418(7) Å Zn(2)-N(21) 1.96(1) Å 

Cl/O(1)- Cl/O(1) 2.916(10) Å   

Cl/O(1)- O(2) 3.110(10) Å   

 

 

The diffraction patterns taken during the temperature depended in-situ XRPD studies in an open 

(from 30 °C to 140 °C) and sealed capillary (from 30 °C to 80 °C) were used for Rietveld 

refinements of the crystal structure of ZIFyqt hydrate with different contents of non-coordinated 

hydrate water. The fits of the whole powder patterns are shown in Figure S 6 to S21. The 

refinements were carried out as described above. The crystallographic data are attached to the 

supporting information 

 
Figure S 4 Scattered X-ray intensities of ZIFyqt hydrate at ambient conditions as a function of diffraction angle 

2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit profiles (line) and the 

difference curve between the observed and the calculated profiles (below) are shown. The high angle part starting at 

30.5° in 2 is enlarged for clarity. 
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Figure S 5 Scattered X-ray intensities of ZIFyqt anhydrous at 220 °C as a function of diffraction angle 2θ. The 

observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit profiles (line) and the 

difference curve between the observed and the calculated profiles (below) are shown. The high angle part starting at 

30° in 2 is enlarged for clarity 
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Figure S 6 Scattered X-ray intensities of ZIFyqt hydrate at 30 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 

 
Figure S 7 Scattered X-ray intensities of ZIFyqt hydrate at 40 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 8 Scattered X-ray intensities of ZIFyqt hydrate at 50 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 9 Scattered X-ray intensities of ZIFyqt hydrate at 60 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 10 Scattered X-ray intensities of ZIFyqt hydrate at 70 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 11 Scattered X-ray intensities of ZIFyqt hydrate at 80 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 12 Scattered X-ray intensities of ZIFyqt hydrate at 90 °C measured in a sealed capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 13 Scattered X-ray intensities of ZIFyqt hydrate at 100 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 14 Scattered X-ray intensities of ZIFyqt hydrate at 110 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 15 Scattered X-ray intensities of ZIFyqt hydrate at 120 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 16 Scattered X-ray intensities of ZIFyqt hydrate at 130 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 17 Scattered X-ray intensities of ZIFyqt hydrate at 140 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 18 Scattered X-ray intensities of ZIFyqt hydrate at 150 °C measured in a sealed capillary as a function 

of diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 19 Scattered X-ray intensities of ZIFyqt hydrate at 30 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 20 Scattered X-ray intensities of ZIFyqt hydrate at 40 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 21 Scattered X-ray intensities of ZIFyqt hydrate at 50 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 22 Scattered X-ray intensities of ZIFyqt hydrate at 60 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 

 
Figure S 23 Scattered X-ray intensities of ZIFyqt hydrate at 70 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 
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Figure S 24 Scattered X-ray intensities of ZIFyqt hydrate at 80 °C measured in an open capillary as a function of 

diffraction angle 2θ. The observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit 

profiles (line) and the difference curve between the observed and the calculated profiles (below) are shown. The 

high angle part starting at 30.5° in 2 is enlarged for clarity. 

 
Figure S 25 Scattered X-ray intensities of the residue of ZIFyqt hydrate after thermal decomposition by heating 

up to 600 °C in a nitrogen gas stream measured at ambient conditions as a function of diffraction angle 2θ. The 

observed pattern (circles) measured in Debye-Scherrer geometry, the best Rietveld fit profiles (line) and the 

difference curve between the observed and the calculated profiles (below) are shown. The high angle part starting at 

60° in 2 is enlarged for clarity. 
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Figure S 26 Excerpts of temperature dependent in-situ XRPD pattern of ZIFyqt hydrate in the range from 200 °C 

to 460 °C showing the most prominent region of the diffraction pattern of the anhydrous intermediate ZIFyqt 

anhydrous. 

 
Figure S 27 Comparison of temperature dependent in-situ XRPD measurements of ZIFyqt hydrate carried out in a 

sealed and in an open capillary including the assignment of measured reflection positions: (a) ZIFyqt hydrate (b) 

ZIFyqt anhydrous. 
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