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Supplementary information

Scheme 1S. The calorimeter setup.
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Table 1S. Energetic characteristics of the {ZIF-8 + water} molecular spring

T,K 275 300 310 320 330 340 350 360
Wi [J '] 88 96 98 99 99 99 98 95
W] g 57 70 75 79 82 84 84 83
O g 44 74 94 144 13 263

O [J 2] 54 63 127 129 257

Pin [MPa] 230 246 253 258 260 259 255 249
Py (1 peak) [MPa] 188 218 225 230 229 | o, 55 g
Peuz (2" peak) [MPa] 146 183 198 208 216

Vintext [cm® g71] 043 040 038 037 036 034 033 03l

Figure 1S represents the work of intrusion and extrusion of {ZIF-8 + water} molecular spring at different
temperatures and the hysteresis of their values, calculated as follows
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FigurelS. Temperature dependence of intrusion (a) and extrusion (b) work for the {ZIF-8
+ water} molecular spring. Insert: hysteresis of work for intrusion-extrusion cycle.

Figure 2S represents the FTIR spectra of ZIF-8 before and after 25 cycles of intrusion-extrusion
at temperatures in the range of 275 — 360K.
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Figure2S. FTIR spectra of ZIF-8 before (bottom) and after (top) 25 cycles of intrusion-
extrusion in the 275 — 360K temperature range

Figure 3S represents the absence of visual effect of compression-decompression cycles on PV-
diagrams of {ZIF-8 + water} molecular spring under different conditions.
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Figure3S. 33 compression-decompression cycles of the {ZIF-8 + water} system: 2"d — 30th

cycles are at 300K; 31%¢ cycle is after keeping system at 360K and 0.1MPa during 24h; 32"
cycle is with a 24h pause at 30 MPa; 337 cycle is at 300K after all mentioned above cycles.



