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Fig. S1. Cellulose nanocrystal (type I, S phase) structure generated for molecular dynamics simulation. (a)
cross-sectional view, (b) side view, (c¢) top view and (d) oblique view of one nanocrystal. CNC axis is

along z direction.
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Fig. S2. Cross-sectional view of one CNC. (a) Hydrophobic plane (200) and (b) Hydrophilic plane (1 IO) have

been chosen for the DFT based gemometry and electronic properties calculations.



Fig. S3. (a) Dark field STEM image of ZnPc@AI-CNC bundle. STEM elemental mapping for (b) C, (¢) O, (d) S, (e) N
and (f) Zn.



Fig. S4. (a) Dark field STEM image of ZnPc@Na-CNC bundle. STEM elemental mapping for (b) C, (c) O, (d) Na, (e)
S, (f) N and (g) Zn.
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Fig. S5. XPS elemental survey scan of AI-CNC (black), Na-CNC (red) and ZnPc (blue), ZnPc@AI-CNC (orange) and
ZnPc@Na-CNC (green).
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Fig. S6. HR-XPS spectra of Na-CNC and ZnPc@Na-CNC in Nals region.
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Fig. S7. Photoluminescence spectral changes of (a) ZnPc, (b) ZnPc@AI-CNC and (¢) ZnPc@Na-CNC on addition of
different concentrations of nitrobenzene in DMF. (d) PL intensity ratio of pristine fluorophores (ZnPc, ZnPc@AI-CNC
and ZnPc@Na-CNC) and fluorophores with quencher (nitrobenzene) vs. concentration of quencher. All these plots

showing positive deviation from Stern-Volmer kinetics in presence of high concentration of nitrobenzene.
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Fig. S8. UV-Vis absorption spectra with nitrobenzene (low concentration) in DMF of (a) ZnPc, (b) ZnPc@AI-CNC
and (c) ZnPc@Na-CNC; with nitrobenzene (high concentration) in DMF of (d) ZnPc, (¢) ZnPc@AI-CNC and (f)

ZnPc@Na-CNC.
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Fig. S9. Projected density of states (PDOS) of participating atoms in covalent bond formation between ZnPc and Al-
CNC, where metallophthalocyanine rings are likely to orient horizontally to the CNC surface; C (ZnPc) and O (Al-

CNC) on the (a) hydrophilic plane (1 IO) , (¢) hydrophobic plane (200) of AI-CNC. Electron density difference

isosurfaces for ZnPc@AI-CNC on (b) (1 IO) plane and (d) (200) plane. The ochre and lime colored surfaces represent

charge depletion and accumulation regions respectively. The isosurface value was set to 0.015 eV A, The colors for

C, O, H, S, N and Zn atoms are gray, red, white, yellow, blue and cyan respectively.
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Fig. S10. Projected density of states (PDOS) of participating atoms in covalent bond formation between ZnPc and Na-
CNC, where metallophthalocyanine rings are likely to orient horizontally to the CNC surface; C (ZnPc) and O (Na-

CNC) on the (a) hydrophilic plane (110), (¢) hydrophobic plane (200) of Na-CNC. Electron density difference

isosurfaces for ZnPc@Na-CNC on (b) (1 IO) plane and (d) (200) plane. The ochre and lime colored surfaces represent

charge depletion and accumulation regions respectively. The isosurface value was set to 0.015 eV A, The colors for

C, O, H, S, Na, N and Zn atoms are gray, red, white, yellow, green, blue and cyan respectively.
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Fig. S11. DFT calculated spatial distributions of molecular orbitals, where metallophthalocyanine rings are likely to

orient horizontally to the CNC surface, for (a) hydrophilic plane (1 IO) and (c) hydrophobic plane (200) of ZnPc@AlI-

CNC; (b) hydrophilic plane (1 IO) and (d) hydrophobic plane (200) of ZnPc@Na-CNC. HOMO and LUMO are

represented by orange and purple lobes respectively. The colors for C, O, H, S, Na, N and Zn atoms are gray, red,

white, yellow, green, blue and cyan respectively.
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Fig. S12. DFT calculated spatial distributions of molecular orbitals for (a) bare ZnPc and (b) ZnPc molecule attached to
a corner of a hydrophilic and hydrophobic planes of AI-CNC surface. HOMO and LUMO are represented by orange and
purple lobes respectively. The colors for C, O, H, S, Na, N and Zn atoms are gray, red, white, yellow, green, blue and
cyan respectively.
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