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Data sheets-PU &PAN

Fig S1: The data sheet of Texin SUN 3006 polyurethane (upper) and polyacrylonitrile (lower) 
provided by Covestro, India and Sigma Aldrich respectively. 
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Schematic and representative images of different low dimensional
carbonaceous nanomaterials

Fig S2: Schematic representation of different low dimensional functional carbon-based 
nanomaterials selected in this study. 
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Fluorescence images of before and after dichromate treatment of pristine
and nanocomposite of polyurethane and polyacrylonitrile
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Fig S3: Fluorescence images of before (A, C & E, H') and after (B, D & F, H) metal ions 

treatment in pristine TPU (C, D), nanocomposite TPU (A, B), pristine PAN (G, H) and 

nanocomposite PAN (E, F) respectively. The samples were dried and fixed on a glass slide 

with a drop of epoxy glue and viewed under a epi-fluorescence microscope by excitation at 

488 nm where the scale bar is 50 μm. 
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Dynamic Mechanical Analysis studies of PU and PU nanocomposite of 01 weight 

percentage of hybrid nanofillers
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Fig S4: Dynamic Mechanical Analysis (DMA) studies of storage modulus (A) and glass 

transition temperature (B) of polyurethane matrix (blue dashed line) by addition of 01 weight 

percentage of hybrid nanofillers (red solid line) from -50 to 1000C in tension mode with an 

oscillatory frequency of 1 Hz at a heating rate of 050C/min. 
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Transmission Electron Microscopy (TEM) images of pristine Polyurethane

Fig S5: TEM images of ultramicrotome TPU sample where the scale bar is 50 nm.
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XRD and FT-IR spectra of the pristine and nanocomposite PU after treatment with 
enzyme 
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Fig S6: Figures a & b represent the XRD and FT-IR spectra of the starting PU (A) and after 
treatment with enzyme for 48 hrs. of PU (B), PU with 1 wt% reinforced CNP (C), CNT (D), 
graphene (E) and 3D hierarchical geometries (F) respectively.



7 | P a g e

BET N2 adsorption isotherms

Fig S7: The comparative N2 adsorption and desorption isotherm for TPU pristine gel (blue 
stars and blue circles respectively) and nanocomposite TPU gel with 1 wt% addition of 
hybrid nanofillers (red stars and blue circles respectively) are represented.



8 | P a g e

Zeta potentials for isoelectric points of functionalized nanomaterials

Fig S8: The point of zero charge of acid functionalized MWCNTs (black diamonds), 
hydroxylated graphenes (blue triangles) and f-MWCNTs embedded in to graphene flakes 
(1:1) (red circles) were measured by zeta potentials as a function of pH.
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Fluorescence intensities with time at low concentration of different metal ions

Fig S9: Fluorescence images of TPU nanocomposite gel before (A) and after treatment of 0.1 

ppm chromium ions for 06 hrs (B), 12hrs (D) and 18hrs (C). The treatment of 0.1 ppm iron 

(E) and lead (F) ions on TPU nanocomposite gels for 12hrs are represented. The samples 

were dried and fixed on a glass slide with a drop of epoxy glue and viewed under an epi-

fluorescence microscope by excitation at 488 nm where the scale bar is 50 μm. 
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UV-VIS intensities with wavelengths of different functionalized carbon nanomaterials

Fig S10: UV-VIS absorbance of acid functionalized MWCNTs (black line), hydroxylated 

graphenes (blue line) and f-MWCNTs embedded in to graphene flakes (1:1) (red line) were 

measured as a function of wavelength at 0.01 mg/ml concentration in DI water. 


