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Figure S1. 1H NMR spectrum of (a) porphyrin monomer trans-DHTNP and (b) ZnTNP-PAES.
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    Figure S1 displays the 1H NMR spectrum of ZnTNP-PAES, the signals 

attributed to protons of porphyrin from 6.9 to 8.8 partially overlaps with those of 

aromatic protons in the backbones, the characteristic resonance assigned to the 

internal pyrrole NH proton at -2.80 ppm disappeared after complexation with Zn2+.

Figure S2. Structure of MWNT-2 hybrid.

Figure S3. FT-IR spectra of MWNT-2 and OH-ZnTNP.

   Figures S2 and S3 display the structure and IR spectrum of MWNT-2 hybrids. 

Some characteristic absorption bands of zinc-porphyrins (OH-ZnTNP) are also 

observed in the region of 1200-1800 cm-1, the weak absorption band at 1744 cm-1 is 



attributed to the ester bond. These evidence verifies the existence of ZnTNP-PAES 

and zinc-porphyrins in the MWNT hybrids.

Figure S4. Concentration dependence of the UV-vis absorption spectra of MWNT-1 

(concentrations, top to bottom: 25, 20, 17, 14.5, 11.6, 9.2, 6.9, 5.2 mg L-1). Inset: plots of 

absorption at 431 nm versus concentration.

Figure S5. Open-aperture Z-scan curves and βeff values for DMF dispersions of MWNT-1 at 532 
nm for different pulse energy.



Figure S6. Open-aperture Z-scan curves and βeff values for DMF dispersions of MWNT-1 at 1064 
nm for different pulse energy.

Figure S7. Optical limiting response of MWNT-1 in F-PAES, DMF and neat F-PAES film at 515 
nm for 340 fs pulse laser.



Figure S8. Chemical structure of F-PAES and the photograph of MWNT-1 incorporated F-PAES 
film.


