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Figure S1. GPC chromatogram of UAO (entry 1.2). 

During the analysis, the GPC column separates the polymer molecules based on their size in solution, and the detector 

determines the amount of material eluting from the column as a function of retention time. This is converted to mo-

lecular weight using a calibration curve – a graph that relates retention time (time of elution from the column) to the 

molecular weight of the polymer. The calibration curve is itself generated by the elution behavior of a series of poly-

mer standards of known molecular weight. During the calculations the peak for the sample eluting from the column is 

divided into ‘slices’, and the retention time of each slice is used to determine its molecular weight by reference to the 

calibration curve. The area or height of the slice allows the percentage of the whole sample in the slice to be deter-

mined, and from the percentage and molecular weight data the molecular weight distribution is calculated. 
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FTIR spectrum of 3. FTIR spectrum of 5. 

Figure S2. FTIR spectrum of compounds 3 and 5. 

The FTIR spectrum of compound 3 shows the characteristic peaks of NCO end-groups at 2254 cm-1, C=O of the ure-

thane bond at 1715 cm-1 and the stretching of -NHR functionalities of the urethane group at 3200 cm-1. 

The FTIR spectrum of compound 5 shows the characteristic peaks of acrylate double bond at 1634 cm-1 (C=C stretch-

ing) and the disappearance of isocyanate peak at 2254 cm-1 confirms the formation of UAO, due to the reaction be-

tween NCO groups with HEMA.  
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1H-NMR of compound 3. 

 
13C-NMR of compound 3. 
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1H-NMR of compound 5. 

 
13C-NMR of compound 5. 

 

Figure S3. NMR spectrum of compounds 3 and 5. 
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Figure S4. SEM micrographs detailing the fracture surfaces of PUA composites reinforced with licorice root waste. 
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Figure S5. SEM micrographs detailing the fracture surfaces of PUA composites reinforced with palm leaf waste. 

 


