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Fig. S1 HR-TEM images of (a) TS-1 and (b) bio-TS-1.

(b)
—TS-1 v Lewi v
—— bio-TS-1 ewls
v © Bronsted
=
S
>
)
[
[}
=
1700 1650 1600 1550 1500 1450 1400
Wavenumber (cm-1)
0.8 (d)
02 bio-Ti-OOH
bio-TS-1
0.6 P l;i‘;_rercntial .
- 0.1 // \\ z
K - 4 \\\\\ S
0.2 o —— =
300 400 500 g
0.0 =
200 300 400 500 600 700 800

Wavelength (nm)

—TS-1
—— bio-TS-1

468 466 464 462 460 458 456 454

Binding energy (eV)

|- N e

~—— bio-Ti-OOH
bio-TS-1
Hydrogen Urea
Urea

! A

— NiooH

1100 1000 900 800 700 600 500 400 300

Raman shift (cm-1)

Figure S2. (a) pyridine absorption IR spectra and (b) XPS Ti 2p core-level spectra of

bio-TS-1 and TS-1; (c) DR UV spectra and (d) Raman spectra of bio-TS-1 reacting with

HOOH.



Figure S3. MFI framework in wire-mesh format with 12 crystallographically
independent T sites as labeled in ball format (straight view). Mono-substitution 5T
tetrahedron model as extracted from the framework. Color mode: Ti atom: grey ball, Si

atoms: yellow balls and wires, O atoms: red balls and wires, H atoms: white balls.
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Figure S4. HR-TEM images of (a) Au/ TS-1 and (b) Au/bio-TS-1 (inset: size-
distribution of Au NPs; Au loading 0.5wt%).



Table Textural properties of bio-TS-1 and TS-1

SBETa1 Smicrob Sextb Vtotala Vmesoc Vmicrob

Sample 2 2 2 3 3 3
me/g me/g m</g cme/g cme/g cme/g
bio-TS-1 453 194 259 0.27 0.13 0.083
TS-1 440 202 238 0.25 0.11 0.086

@ Sger was calculated using BET method. Vit Was evaluated from the adsorption isotherm at
relative pressure about 0.99.

® Sext, Smicro aNd Vmicro Were calculated using t-plot method.
b V/meso Were calculated using BJH method (from adsorption branch).



