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Materials and Methods

Materials

The metallic glasses were prepared by the arc-melting technique. Master-alloy ingots 

were first prepared using a mixture of high purity (99.99%) metal elements in an argon 

atmosphere. The master alloys were re-melted at least five times to ensure the chemical 

homogemeity of the model alloys and then suction casting into a copper mould with an 

internal cylindrical cavity of diameter up to 3 mm. The amorphous phase change 

materials were produced by dc magnetron sputtering and the Se glass was purchased 

from Aladdin. The more detailed information of these materials can be obtained in our 

previous works.1-5
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Figure S1. The XRD patterns of different glasses.



Supplementary Figure 2
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Figure S2 Optical photograph of (a) ZIF-62 crystal; (b) Powder ZIF-62 glass; (c) 

Bulk ZIF-62 glass.



Supplementary Figure 3
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Figure S3. The characterization of linker ratios of ZIF-62. 1H NMR spectra of (a) 

Im. (b) bIm. (c) ZIF-62 crystal and its (d) Glass.
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Figure S4. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of powder ZIF-62 glass. The heating rate is 3 K/min and testing frequency is 1 

Hz.
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Figure S5. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of La60Ni15Al25 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S6. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Zr46Cu46Al7Gd1 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S7. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of VIT1 bulk metallic glass. The heating rate is 3 K/min and testing frequency 

is 1 Hz.
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Figure S8. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Pd40Ni10Cu30P20 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.



Supplementary Figure 9

350 400 450 500 550 600

T (K)

E
' (

a.
u.

)

 E
'' (

a.
u.

)

Figure S9. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of As2Se3 bulk glass. The heating rate is 3 K/min and testing frequency is 1 Hz.
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Figure S10. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of GeSe powder glass. The heating rate is 3 K/min and testing frequency is 1 

Hz.



Supplementary Figure 11

Figure S11. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Zr46Cu39Al8Ag7 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S12. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Pd40Ni40P20 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S13. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Cu46Zr46Al8 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S14. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of La68Al10Cu20Co2 bulk metallic glass. The heating rate is 3 K/min and testing 

frequency is 1 Hz.
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Figure S15. The temperature dependence storage modulus E′ and loss modulus E″ 

curves of Se glass. The heating rate is 3 K/min and testing frequency is 1 Hz.
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