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Table S1: Particle size analyses of iron oxide nanoparticles.

Sample Average Size (nm) PDI

Iron oxide nanoparticles 127 0.0556
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Figure S1. FeSiNP: synthesis of mesoporous silica nanoparticles and decoration with iron
oxide nanoparticles.



Figure S2. Characterisation of iron oxide nanoparticles by STEM (scale bar = 100 nm).

Table S2: Monomer conversion and particle size analyses of polymer latex.

P(St-stat-nBA)/FeSiNP S wt% 10 wt% 20 wt%
Conversion (%) 85.4 85.4 90.6
Intensity-average particle size (d;) 85.0 88.9 82.0

Table S3: Molecular weight analyses of polymer latex by GPC.

P(St-stat-nBA)/FeSiNP M, (g/mol) M,, (g/mol) D
5 wt% 101,132 413,259 4.08
10 wt% 108,325 428,996 3.96

20 wt% 111,999 364,318 3.25




Figure S3. Characterisation of P(St-stat-nBA)/FeSiNP films — higher magnification SEM
images of nanocomposite films under unstretched and stretched conditions showing overall
surface features with the presence of spherical FeSiNPs in the crevices (scale bar = 3 um).



Unstretched

P(St-stat-nBA) /
10 wt% FeSiNP 5 wt% FeSiNP

P(St-stat-nBA) /

P(St-stat-nBA) /
20 wt% FeSiNP

Figure S4. Characterisation of P(St-stat-nBA)/FeSiNP films- SEM images in unstretched
condition and EDS mapping confirming the elements in images (scale bar =25 pm).
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Figure S5. Characterisation of P(St-stat-nBA)/FeSiNP films- SEM images in stretched
condition and EDS mapping confirming the elements in images (scale bar =25 um).
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Figure S6. SEM-EDS spectra of the scanned images showing the presence of iron and silicon.



Table S4: Mechanical properties of P(St-stat-nBA)/FeSiNP nanocomposite films.

NP Film thickness Tensile strength Elongation at break
(wt%) (mm) (MPa) (%)

5 58 0.78 £ 0.08 1448

10 62 1.71 £0.21 847 £ 27

20 70 1.15+0.09 860 + 46
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Figure S7. The proposed mechanism of catalytic activity of FeSiNP as adapted from!.

The equations S1-4 describe the stepwise catalytic mechanism of nanozyme FeSiNPs in this
study:

Fe?* + H202— - OH + Fe** + H20 (S1)
-OH + TMB -»TMBox + H20 (S2)
OH + H202- HO2- + H20 (S3)
HO2- + Fe3t 5 Fe?t + 02 (S4)

Based on the obtained data in this study and previously published report!, equation S1 is the
rate limiting step.

Table S5: Catalytic parameter comparison among different nanozymes.

NP Substrate K,,(mM) Viax (WM/s)  Reference
) H,0, 0.27 1.5 z
Ir nanoparticle TMB i i
H,0, 16.0 0.452 )

Au nanocrystal TMB i i




4
Pt nanoparticle H,0; 41.8 0.167

TMB 0.119 0.21
H,0, 3.07 0.1817 .
Pt nanocrystal TMB 0.096 0.1414
Cu nanocrvstal H,0, 29.16 0.0422 <
Y TMB 0.648 0.0596
) H,0, 537.71 0.112 !
Pd nanoparticle TMB 0.09 0.177
) H,0, 10.58 0.1459 .
Fe;04nanoparticle TMB 6.2 0.157
) H,0, 34.3 11.2 °
Co304 nanoparticle TMB i i
. H,0, 1.39 1.63 v
Fe;04-MoS; nanoparticle TMB 025 0111
) H,0, 0.23 0.0241 |
Fe304-C nanowire TMB 0.20 0.0134
Co-dopped Fe;04 H,0, 0.19 0.715 2
nanoparticle TMB 1.17 0.379
) H,0, 0.885 - b
Fe,O3; nanocomposite T™MB 0.582 )
Nanocellulose Fe304/Ag H,0, 8.77 0.107 14
nanoparticle TMB 0.387 0.133
: H,0, 0.060 0.00672
A e TMB 7.143 0.01075

A lower K, value suggests higher affinity. V,,, is the maximum rate of conversion into the
product.
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Figure S8. Control experiments — catalytic activity of buffer (blank) and films without
FeSiNPs, showing similar absorbance values, which are negligible and considered as a
baseline.
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