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RESULTS OF MICROFIBERS AND MICROPLASTICS IN MADAGASCAR 
- NOSY BE – 

 

Sand Analysis Protocol 

The sand sample is transferred into aluminium trays (previously dried to a constant weight), 

to be dried in an oven at 105ºC for 24 hours. This temperature vaporises the water but does 

not affect the sand or microplastics. To remove organic matter remaining on the surface of 

the plastic and to aid identification, a 30% solution of H2O2 must be added. After filtering and 

drying, the sediment is added to the saturated high-density CaCl2 solution (ρ≈1.6 g/mL, 37 

g in 50 mL of water) under rapid stirring. 
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Table 1. Density of polymers and appropriate saturated salt for extraction. 

The mixtures were shaken vigorously, then covered and allowed to stand. After 24 hours, 

the top portion of each solution was collected by decantation, ensuring that all floating 

materials, including microplastics, were recovered (but taking care not to disturb the 

sediment settling and non-floating microplastics). The decanted portion was then filtered 

through silicon filters using a vacuum filtration apparatus. The filters were previously dried 

at 60 °C to constant weight. In the end filters were observed with Optical Microscope by 

RAMOS 120 (Ostec, Milan, Italy).  
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CONSIDERATIONS 

In the fingerprint region of Raman spectra (ca. 500 to 1800 cm–1) are shown the following 
peaks, relatable with: 

- 1042: C-C 
- 1300: CH3, CH   CH2 twisting  
- 1334: bending mode of the CH and the twisting mode of CH2 group 
- 1345:  –CH2- bending  
- 1407: 
- 1452: CH3 and CH2 bending 
- 1560: 
- 1590-1600: phenyl ring vibration  

HDPE is characterized by three peaks: the C-C bond symmetric stretching vibrations at 1066 
and 1130 cm−1, and the CH2 torsional vibration at 1298 cm−1. Peak at 1345cm-1 is specific 
for the Carbon, generated by the probable combustion of organic matter by the laser. 

 

 

*Microplastics identified as a priority polymer (PE, PP, PET, PS, PVC, PA, PU, PMMA, PTFE, PC) 
**Microplastics identified as a synthetic polymer or chemically modified natural polymer that is not 
on the list of priority polymers 
*** other (e.g. minerals, natural polymers, other) or unidentified 
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Raman spectrum fibre B 

1182: C-O stretching vibrations 
1406,1420: CH2-methilene bending 
1573: aromatic C=C stretching or amide-related vibrations in polyamides or nylons 
 

These peaks suggest that the fibre is polyester, and polyethylene terephthalate (PET) is a 

prime candidate.  
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Raman spectrum fibre D 

 
943-961: C-C stretching or CH2 rocking vibrations 
1086: vibrational C–C symmetric stretching 
1116:  C–O–C stretching 
1745: C=O from the ester 
2890: C–H stretching 
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The combination of these peaks suggests the fibre could be polyethylene terephthalate 
(PET). 

 

 

Raman spectrum fibre F 

1087:  vibrational C–C symmetric stretching 
1129:  C-C symmetric stretching 
1331:  bending mode of the CH and the twisting mode of CH2 group 
1513, 1515: aromatic C=C stretching 
1884, 1905 
 

Raman spectrum suggests polymer is potentially polystyrene (PS). 
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Raman spectrum fibre G 

1086, 1116:  C-C stretching vibrations 
1332: bending mode of the CH and the twisting mode of CH2 group 
1373: C-H vibration in methylene or methyl groups 
1412: C-H vibration 
1462: asymmetric bending of CH3 and CH2 bending 
2889: C–H stretching 

The peaks appear to be characteristic of aliphatic and aromatic synthetic polymers, such as 
polyethylene terephthalate (PET), polyethylene or polypropylene. The presence of peaks at 
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approximately 1332 cm-¹ and 2889 cm-¹ suggests the presence of polymer chains 
containing methylene or methyl groups, typical of synthetic polymers. In addition, the peak 
at 1086 cm-¹ suggests the possible presence of esterified groups, such as those in PET. 

 

Water Analysis Protocol 

Water samples are filtered using a vacuum filtration system with a silicon filter (pore size ≤ 
0.45 µm). The filters are then observed with the RAMOS 120 optical microscope (Ostec, 
Milan, Italy). This simplified protocol enables efficient identification and characterisation of 
microplastics in water. 
 

CONSIDERATIONS 

In approximately 800 mL of water, 8 fibres were identified, 4 of which, through Raman 
analysis, gave us the certainty of their anthropic and polymeric nature. 

 

 
 
*Microplastics identified as a priority polymer (PE, PP, PET, PS, PVC, PA, PU, PMMA, PTFE, PC) 
**Microplastics identified as a synthetic polymer or chemically modified natural polymer that is not 
on the list of priority polymers 
*** other (e.g. minerals, natural polymers, other) or unidentified 

 

 
 


