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1. Comparison of Additives  

Table S1. Comparison of various additives. 

Criteria Nickel Silica D.E. Zeolite PTFE 

Solvent stability + o o + + 

Mechanical stability o – – – + 

Removability + O o – o 

Size – + o + + 

2. Simulation of Shear Enhancement in AAE 

Finite element simulation was conducted to model the velocity distribution in a re-

actor under rotation conditions. For this, the motion of a rectangular rotor in proximity to 

a stationary wall was simulated and the AAE condition was emulated by the introduction 

of a small amount of moving spherical particles. The local shear rate was then extracted 

as the spatial derivative of the fluid velocity. The increase in shear rate for AAE compared 

to a conventional reactor can be observed in Figure 1c, which corroborates the observed 

enhancement in exfoliation yield for AAE. Furthermore, we modified the rotation speed 

and demonstrated that the shear rate for AAE is consistently larger than for conventional 

conditions. 

 
Figure S1. Calculated shear rates of AAE (blue line) and conventional exfoliation (orange line). 
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3. Weight Measurement and Yield Comparison 

As exfoliation produces nanosheets with a wide thickness distribution, to compare 

the yield between methods, a threshold must be set for what count as ‘exfoliated’ material. 

In this instance, we consider the material not sedimented after 2 h of 1200 krpm centrifu-

gation as exfoliated. Another problem is that the process of removing PTFE via vacuum 

filtration also removes some WS2. Moreover, NMP is not easily evaporated. Therefore, we 

measured the unexfoliated material instead by weighing materials in the solution in sev-

eral steps, which include the material left at the rotor head 𝑤𝑠𝑒𝑑  and stator cage 𝑤𝑠𝑡𝑎𝑡𝑜𝑟  of 

the mixer, the sediment in the centrifuge tube 𝑤𝑐𝑒𝑛𝑡𝑟𝑖𝑓𝑢𝑔𝑒  and the material retained by the 

filter membrane 𝑤𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑 . The exfoliated material is then equaled to the initial total weight 

minus the unexfoliated part (along with additives, in the case of AAE): 

𝑤𝑒𝑥𝑓𝑜𝑙𝑖𝑎𝑡𝑒𝑑 = 𝑤𝑖𝑛𝑖𝑡𝑖𝑎𝑙 − (𝑤𝑠𝑒𝑑 + 𝑤𝑟𝑜𝑡𝑜𝑟 + 𝑤𝑠𝑡𝑎𝑡𝑜𝑟 + 𝑤𝑐𝑒𝑛𝑡𝑟𝑖𝑓𝑢𝑔𝑒 + 𝑤𝑓𝑖𝑙𝑡𝑒𝑟𝑒𝑑) − 𝑤𝑎𝑑𝑑𝑖𝑡𝑖𝑣𝑒 (1) 

For AAE, this weight amounts to ~2.81g exfoliated material produced from 9g initial 

material, corresponding to ~31% yield. 

4. WS2 Flake Size Distribution 

By particle analysis of the AFM images of the WS2 sample, we obtained the flake size 

and thickness distribution. 

 

Figure S2. WS2 flake size distribution. 

 

Figure S3. WS2 thickness distribution. 
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