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Mechanochemical preparation of piezoelectric nanomaterials: BN, MoS2 and WS2 2D materials and their glycine

-cocrystals.
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Melamine 0.09

Glucose 0.04

Sucrose 0.022

Fructose 0.018

Glycine 0.7

a)

b)

c)

Sample

Piezoelectric 

response 

(mV·N -1)

Lead zirconium titanate

(PZT)
16

Polyvinylidenefluoride

(PVDF) 
48

Glycine (Gly) 12

Glygrinded 15

Glylyophilized 36

BN raw 8

BN exfo 48
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BNðGly cocrystal 64

BN exfo + Gly-mix 37

WS2ðGly cocrystal 88

WS2 exfo + Gly-mix 60

FLGðGly cocrystal 95

FLGexfo + Gly-mix 60

MoS2ðGly cocrystal 150

MoS2 exfo + Gly-mix 78

(a) Experimental set up for piezoelectricitymeasurements. (b) Layer of  cocrystalson a squarecopperelectrode

(10 mm * 10 mm), insulatedwith paper. (c) Manual compressionof  a 2D nanomaterialcrystal layer
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Piezoelectric properties in 2D nanomaterials and glycine cocrystals

Avg. size: 172.40nm Avg. size: 290.23nm Avg. size: 302.45nm

WS2
MoS2BNFLG1 FLG2

Avg. size: 402.98nm Avg. size: 52.25nm
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Substitutes of  melamine 

(with potential bio-applications)
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Synthesis of graphene with different exfoliants
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TEM of  nanomaterials with FLG1, FLG 2, BN , MoS2 and WS2 with their corresponding distributions

XRD of  nanomaterials of  BN , MoS2 and WS2 with their corresponding distributions

Synthesis of  2D nanomaterials (LG1, FLG 2, BN , MoS2 and WS2 )

Synthesis of  2D nanomaterials cocrystals 

(FLG, BN , MoS2 and WS2 )

Advantages:

�‡Stable crystalline form 

�‡No need to make or break 

covalent bonds

�‡Produced using green 

technologies 

�‡High yield

We describean easyand scalablemethodto enhancethe piezoelectric

responsesof 2D nanomaterialsand glycine-2D cocrystals. Thesewere

usedin matriceswith piezoelectriccharacter.. Futureusesin sensorsor

energyapplicationscanbepredicted.References
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