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Figure 1 Durations of storage of unopened bottles in places of residence 

Comparison of DEHP (dioctyl phthalate) spectrum to that of a Nigerian cap lining 
spectrum 
The 2 spectra in Figure 1 were obtained through Raman analysis of a flexible (plasticised) 
Nigerian PET bottle cap lining material and a rigid hand wash bottle material coded as PVC. 
The 2 C-Cl stretching bands (about 635 and 698 cm-1) typical of PVC are common to both 
spectra. But the other bands strongly suspected to be that of DEHP (also called dioctyl 
phthalate) are only visible in the Nigerian PET bottle cap lining material. This is expected 
because the cap lining is flexible signifying the presence of plasticisers which are usually used 
to make PVC flexible. Figure 2 shows Raman spectra of different phthalate plasticisers 
including DEHP (labelled as dioctyl). The noticeable resemblance between the plasticiser 
bands in the Nigerian PET bottle cap lining and the spectrum in figure 2 labelled as dioctyl 
strongly suggests the presence of DEHP as the used plasticiser in the cap lining material. 
Pure DEHP was not analysed because it was unavailable. The presence of DEHP or 
otherwise could have been confirmed using GC-MS. However as a result of limited 
resources GC-MS experiment for the purpose of confirming the presence of DEHP were 
not carried out. 
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Figure 2 Raman spectra of a flexible (plasticised) Nigerian PET bottle cap lining material and 
a rigid (unplasticised) hand wash PVC bottle material 
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Figure 3 Raman spectra of DEHP (dioctyl) and other phthalate plasticisers (IDES 2011) 

IDES (2011) Raman spectroscopy 101 for plastics identification. [online] s.l.: IDES. Available 
from: http://www.ides.com/articles/materials/2010/Raman-Spectroscopy-Plastics-Identification.asp 
[Accessed 8th February 2011] 
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Figure 4 Typical Raman spectrum of PET bottle materials as obtained in this work 

 

Figure 5 Raman spectrum for British cap lining material (a) compared to Raman  spectrum of 
Ethylene vinyl acetate reference (b)  

 

Electronic Supplementary Material (ESI) for Journal of Environmental Monitoring
This journal is © The Royal Society of Chemistry 2012



 
Figure 6 Typical EDX spectrum for the flexible (plasticised) Nigerian PET bottle cap lining 
material as obtained in this work showing chlorine. The presence of chlorine in the EDX 
spectrum together with the Raman spectrum in Figure 1 confirms the cap lining to be PVC. 

 
 

 
Figure 7 Typical Raman spectrum of TPA from digestion of PET bottle material (a) 
compared to the spectrum of pure TPA powder (b).  
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Figure 8 Antimony concentrations in similar brands of still and sparkling water 

Table 1 Antimony in tap water, bottled water and soft drinks 

Content type number 
of 
samples 

number 
below 
DL 

minimum 
(µg/L) 

Median maximum 
(µg/L) 

average 
(µg/L) 

number  
above  
EU MAC 

still water 19 - 0.04 0.87 2.10 0.89  
sparkling water 13 - 0.03 0.57 1.92 0.70 - 
soft drinks 15 - 0.73 1.75 6.61 1.98 1 
tap water 4 - 0.25 0.26 0.29 0.27 - 
 
 
 
Table 2 Antimony in PET- and glass-bottled contents 

Bottle 
type 

number of 
samples 

number 
below DL 

minimum 
(µg/L) 

Median 
(µg/L) 

maximum 
(µg/L) 

average 
(µg/L) 

number above  
EU MAC 

PET 35 - 0.15 1.08 6.61 1.31 1 
Glass 11 - 0.03 0.61 2.06 0.75 - 
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Figure 9 Antimony concentrations in similar brands of water and soft drinks bottled in PET- 
and glass bottles 

 
 

 
Figure 10 Bottle water temperature elevations in sunlight exposure in Britain 
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