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A.1: (Adsorption Kinetics calculations)

To determine the k; and k,

Here, m i.e. (amount of oil adsorbed nanoparticles) = 0.2277g.
mz i.e. (amount of pristine nanoparticles) = 0.0510 g.

t=1 sec (i.e. magnetic removal response time)

Applying equation (1) given in main manuscript,

log(my, —m;) = logm, — ot =reeremeemeemennaes )
=> log(0.2277 — 0.0510) = log 0.2277 — kg
2.303
=> 10g(0.1767) = —0.6426 — k1
2.303
> 07527 +0.6426 = — 1
2.303

=>k; = 0.1102 * 2.303
Similar way, we have calculated the value of kx> following the equation (2) given in main
manuscript.

SN S v

mq m% * ko moy

1 1 1
0.0510  0.0518%k, = 0.2277

=>—=0.0510 (19.6078 — 4.3917)

2

1
=> kg = 0.7760211
k, =1.28

The ratio of both the mases from the adsorption kinetics is given as, ko/k; = 1.28/0.25 =
5.12 = 5. This shows that ko~ 5k1
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A.2: Investigating the water vapour transmission rate (WVTR) of 2D
heterostructure based film

For calculating the WVTR of the film, the following data were taken:

Initial weight, W1 =212.11gm;

Final weight, W = 205.86gm;

W =W;-W;=6.24 gm.

Area, A = m(5)? = 3.14 x (1.5 x 1.5) cm? = 0.0007065 m?

Time, t = 24 hours.

WVTR = ¥
Axt

.. WVTR=368 gm /m? hr
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