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Table S1. Textural properties and water adsorption volumes of pure-silica HMS and NR/HMS

nanocomposites

Seet® Dp¢ & Vim®
Sample?
(m?g™) (nm) em*g™) (ecmg™)
HMS-C1o 781 2.49 1.04 67.20
HMS-Ci12 692 2.89 1.10 64.97

HMS-Ci4 677 3.46 1.40 62.91



NR/HMS-Cio 638 2.12 1.34 42.90
NR/HMS-Ci2 661 2.37 1.44 44.76
NR/HMS-Ci4 668 2.82 1.04 46.56

4extracted samples

PBET surface area

°Pore diameter, calculated by BJH method

4Total pore volume, determined by volume adsorbed at P/Po = 0.99

®Monolayer adsorption volume at standard temperature and pressure, determined from H20

adsorption—desorption measurement
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Figure S1. XRD patterns of (A) pure-silica HMS materials and (B) NR/HMS nanocomposites.
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Figure S2. FTIR spectra of Natural Rubber, (b) HMS-Ci12 and (c) NR/ HMS-C12

composite.
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Figure S3. N2 adsorption—desorption isotherms and BJH pore size distribution of (A) pure-silica

HMS materials and (B) NR/HMS nanocomposites.



e Adsorption study

Equation (S1) was used to calculate the adsorption capacity (qe).

Adsorption capacity:

— (CO'Ce)Vi

R (S

where Qe is adsorption capacity at adsorption equilibrium (mg/gadried agsorbent); Co and Ce are the initial
and equilibrium concentrations, respectively, of EGCG or CAF in the solution (mg/L); Vi is the

volume of the initial solution (mL); and W is the weight of the dried adsorbent (g).

e Kinetic models



Pseudo-first-order, pseudo-second-order, and intraparticle diffusion kinetic models of the
experiment data were evaluated according to Egs. (S2)—(S4) to postulate the mechanism of EGCG
and CAF adsorption on the synthesized adsorbents.

Pseudo-first-order model:

Gt =Ce (1-e7*%), (52)

pseudo-second-order model:
qc = K %qut (S3)

intraparticle diffusion model:
0t = Kpt"?, (54)

where q: is the adsorption capacity at any time (mg/Qaried adsorbent); K1 (/min) and Kz (g/(mg min))
are the rate constants of the pseudo-first-order and pseudo-second-order models, respectively; Kp

is the intraparticle diffusion rate constant (mg/g min*?).

e Desorption study

Equations (S5) and (S6) were used to calculate the desorption capacity and desorption ratio.

Desorption capacity:

_CaVy

(S5)

desorption ratio:



D __ CaVa x 100% (S6)
(Co - Ce)Vi
where qa is the desorption capacity after adsorption equilibrium (mg/gdried adsorbent); Cad IS the
concentration of EGCG or CAF in the desorption solution (mg/L); Vi and Vg are the volumes of

the initial and desorption solution (mL), respectively; D is the desorption ratio; and W is the weight

of the dry adsorbent (g).



