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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

Wint [J g-1] 8.8 9.6 9.8 9.9 9.9 9.9 9.8 9.5

Wext [J g-1] 5.7 7.0 7.5 7.9 8.2 8.4 8.4 8.3

Qint [J g-1] 4.4 7.4 9.4 14.4 13 26.3

Qext [J g-1] 5.4 6.3 12.7 12.9 25.7

Pint [MPa] 23.0 24.6 25.3 25.8 26.0 25.9 25.5 24.9
Pext (1st peak) [MPa] 18.8 21.8 22.5 23.0 22.9
Pext2 (2nd peak) [MPa] 14.6 18.3 19.8 20.8 21.6

22.2 22.3 21.9

Vint,ext [cm3 g-1] 0.43 0.40 0.38 0.37 0.36 0.34 0.33 0.31

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

𝐻𝑊=
𝑊𝑖𝑛𝑡 ‒ 𝑊𝑒𝑥𝑡

𝑊𝑖𝑛𝑡
∙ 100%

Figure1S.  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. 



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.

Figure3S. 33 compression-decompression cycles of the {ZIF-8 + water} system: 2nd – 30th 
cycles are at 300K; 31st cycle is after keeping system at 360K and 0.1MPa during 24h; 32nd 
cycle is with a 24h pause at 30 MPa; 33rd cycle is at 300K after all mentioned above cycles.


