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Density and mass calculation example for nickel coated particles

𝐶𝑜𝑟𝑒 𝑃𝑆 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 = 84 𝜇𝑚

𝑃𝑆 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 = 1.07
𝑔

𝑐𝑚3

𝑁𝑖 𝑙𝑎𝑦𝑒𝑟 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 1.7 𝜇𝑚

𝑁𝑖 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 = 8.9
𝑔

𝑐𝑚3

𝑃𝑆/𝑁𝑖 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 𝑑𝑖𝑎𝑚𝑡𝑒𝑟 = 85.7 𝜇𝑚

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑃𝑆 𝑐𝑜𝑟𝑒 =
4
3

𝜋(8.4 × 10 ‒ 5

2 )3 𝑚3 × 1070
𝑘𝑔

𝑚3
= 0.33 × 10 ‒ 6𝑔

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑛𝑖𝑐𝑘𝑒𝑙 𝑠ℎ𝑒𝑙𝑙 =
4
3

𝜋(8.57 × 10 ‒ 5

2 )3 ‒
4
3

𝜋(8.4 × 10 ‒ 5

2 )3 = 1.92 × 10 ‒ 14 𝑚3

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑛𝑖𝑐𝑘𝑒𝑙 𝑠ℎ𝑒𝑙𝑙 = 1.92 × 10 ‒ 14 𝑚3 × 8900
𝑘𝑔

𝑚3
= 0.18 × 10 ‒ 6𝑔

𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑎 𝑛𝑖𝑐𝑘𝑒𝑙 𝑐𝑜𝑎𝑡𝑒𝑑 𝑃𝑆 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 = (0.18 + 0.33) × 10 ‒ 6 = 0.53 × 10 ‒ 6𝑔
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Cohesion

Figure S1: Examples of images used to calculate the angle of repose of a) PS/Au and b) 

PS/Ni.

Contact angle

Figure S2: Examples of images used to measure contact angle of particles on a sessile water 

droplet for a) PS/Au and b) PS/Ni.

The contact angle was measured via using a filter on the particles on the sessile droplet 
interfaces, to increase the contrast between the particles and the droplets. Then, lines were 
added along the interfaces in Photoshop, and angles measured using the line functionality, 
provided in Photoshop, an example is added to Figure S2 b). 


