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S1. DLS analysis of NRL  18 

 
Figure S1. DLS (Dynamic Light Scattering) analysis of NRL (Natural Rubber Latex). 19 

 20 
S2. Morphological analysis of Sep Fibers 21 

  

(a) (b) 

Figure S2. SEM micrographs of (a) SepS9 and (b) SepB5. 22 



Nanomaterials 2019, 9 FOR PEER REVIEW  2 

 

S3. Electro-kinetic properties of colloidal systems 23 
S3.1 ζ-Potential of SepS9 24 

 25 

Figure S3. ζ-Potential of SepS9 after 20 min, 40 min, 3 h and 24 h of mixing. 26 

A shift of the ζ-Potential to more positive values of about +5 mV is appreciable increasing the 27 
mixing time from 20 min to 3 h. This effect suggests a possible leach of Mg2+ ions, which may turn the 28 
ζ-potential of the fibers into more positive values. 29 

 30 
S3.2 Adsorption/ion exchange of SepS9 31 
 32 
The magnitude of the adsorption/ion exchange of SepS9 was studied in the presence of 33 

ammonium ions, which is in the NRL colloidal system. Adsorption of ammonium on the SepS9 was 34 
determined using the Nessler method. The corresponding kinetic data for SepS9 are depicted in Fig. 35 
S4. The results demonstrate that the 20% of the ions were absorbed during 120 min.  36 

 37 
 38 

Figure S4. The weight percent of ammonium ions physi/chemisorbed onto SepS9. 39 
 40 
Because ammonia solution in latex material inhibits bacteria action arising from high pH 41 

condition, hydrolysed fatty acid esters and in process form soaps that act as stabilizing bodies for the 42 
dispersed system, the ammonium adsorption disclosed in the presence of highly porous SepS9 43 
perturbs the colloidal stability and could favour the flocculation process. 44 

 45 
S3.3 SepS9 Magnesium leaching 46 
 47 
The leaching of magnesium was evaluated during the mixing time by means of ICP-OES (Table 48 

S1). Capillary Electrophoresis (CE) analysis was performed in order to confirm the presence of 49 
magnesium cations, not coordinated in chemical molecules, such as MgOH.  50 
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 51 
Table S1. Mg2+ amount released at different time of mixing of SepS9. 52 

 53 
 ICP-OES (mgL-1) CE (mgL-1) 

20 min 3.07 3.23 

1 day 4.69 4.13 

 54 
A small amount of magnesium ions was detected, that could affect the ζ-potential suggesting 55 

the influence of the magnesium ions on the flocculation.  56 
 57 
S4. Analysis of bio-composites  58 
 59 

(a) (b) 
 60 

Figure S5. TGA (Thermogravimetric Analysis) curves recorded under air flux of: (a) NR (continuous black 61 
line), SepS9 (grey dot line), SepS9/NR bio-composite (orange dashed line); and (b) NR (continuous black line), 62 
SepB5 (grey dot line), SepB5/NR bio-composite (blue dashed line).  63 

 64 
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 65 
Figure S6. XRD (X-Ray Diffraction) patterns of (a) SepS9 (black line) and the corresponding SepS9/NR 66 

bio-composite (orange line), and of (b) SepB5 (black line) and the corresponding SepB5/NR bio-composite (blue 67 
line).  68 

 69 
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 70 
Figure S7. SEM (Scanning Electron Microscopy) micrographs of (a) SepS9/NR bio-composite and (b) 71 

SepB5/NR bio-composite and the corresponding silicon-mapping performed by EDS on (a’) SepS9/NR 72 
bio-composite and (b’) SepB5/NR bio-composite. 73 

 74 
S5. Guinier approach for SAXS analysis 75 
 76 
The scattering of the clay particles can be analyzed by means of the Guinier approach assuming 77 

a rod-like form factor [1]. 78 
 79 

  
(a) (b) 

 80 
Figure S8. Guinier plot (circle lines) and liner fit (red line) of (a) SepS9 and (b) SepB5. 81 
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 82 
Table S2. Parameters of the Guinier analysis of the SAXS curves of SepX. 83 

 
Slope  
(nm) 

Rg  
(nm) 

R  
(nm) 

SepS9 31 7.9 11 

SepB5 33 8.1 11.5 
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