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Introduction.  

Future Post produces fence posts for farms using post-consumer polyethylene. They wanted 
to know if anything leaches from their posts into water in the enviroment. Callaghan 
Innovation  agreed to perform a study where post samples are leached for a period of 21 
days and then the leach water is analysed. The effect of UV exposure on the posts will not 
be part of the scope of this study.  

Future Post was not interested in any particular leachate, therefore it was agreed to analyse 
the water samples by two techniques: 

• Gas chromatography - mass spectrometry (GC-MS), to look for the presence of small 
organic molecules.  

• Inductively coupled plasma mass spectrometry (ICP-MS), to look for metal ion 
leachates.  
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Results.  

On a visit to the Future post factory. three samples (approximately 100 mm long) were cut 
from the pointy end of three 100mm diameter posts. These post samples were rinsed with 
water to remove any loose material such as swarf from the cutting and then placed in glass 
leaching vessels (Figure 1) with 1.5 L of distilled water (samples 1 - 3). Distilled water (1.5 L) 
was also placed in a leaching vessel without a post sample so that the concentration of 
analytes coming from other sources could be accounted for (sample 4, water control).  

 

Figure 1. Post samples in glass leaching vessels containing water. 

The leaching vessels were placed in an environmental chamber at 35°C for 21 days, during 
the 21-day period the samples were subjected to 6 freezing cycles (-5°C for 12 hours). After 
the completion of the leaching period water samples were taken from each of the vessels for 
analysis by ICP-MS and GC-MS (see below for details). The remainder of the water (1.3 L) 
was then evaporated in a pre-weighed flask such that the weight of any residue remaining 
could be quantified (Table 1). 

Table 1. Weight of residue left after evaporation of water samples to dryness. 

Sample Description Residue weight 
1 Post sample 1 0.1 g ± 0.1 g 
2 Post sample 2 0.1 g ± 0.1 g 
3 Post sample 3 0.1 g ± 0.1 g 
4 Water control 0.1 g ± 0.1 g 

 

There was a small amount of white residue left after the evaporation of the water samples, 
due to the weight of the flasks this could not be weighed more accurately than to 0.1 g ± 0.1 
g. As the sample with no post also had some residue remaining this could be due to 
dissolution of glass (silicate glasses are known to slowly dissolve) [1] or other impurities in 

the water.  
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GC-MS analysis of the water samples was performed using a GCMS-QP2010Ultra 
(Shimadzu) gas chromatograph equipped with ZB-5HT (15 m x 0.32 mm i.d., 0.25 μm) 

capillary column (Phenomenex). Helium was used as the carrier gas. The injector 
temperature was 350°C. Oven temperature programme was started at 150°C, followed by a 
rise to 350°C at a rate of 10°C/min, and maintained for 15 min. The limit of detection for 
common organic molecules using this system is approximately 1 ppm. No molecules were 
detected in any of the four water samples (Figure 2) using this technique. Although without 
running specific standards we are unable to specifically rule out if molecules are present in 
the sample, GC-MS is typically used to detect organic small molecule pollutants at low 
concentrations [2] so it is unlikely that any significant organic pollutants are present at 
concentrations above 1ppm in the leach water samples. 

 

Figure 2. Results of the GC-MS analysis sample 1 (black), sample 2 (blue), sample 3 
(yellow), and sample 4 (grey), Note the grey and yellow lines are overlaid. 

Leach water samples were sent to Eurofins for ICP-MS analysis in order to determine the 
concentration of metal ions in the leachate, this analysis determined the concentration of 13 
metal ions; aluminium, antimony, arsenic, boron, cadmium, chromium, copper, iron, lead, 
manganese, mercury, nickel, selenium and sodium. Although the analysis did not determine 
the concentration of all metal ions in the sample, the metals that were chosen are the ones 
commonly tested in water quality testing and contains the most common metal pollutants. 
The water testing report from Eurofins is shown in Appendix 1. 

The ICP-MS analysis was only able to detect (in the samples with the highest concentration 
of each) antimony 0.004 ppm, copper 0.003 ppm, and manganese 0.004 ppm, as well as 
sodium 1 ppm. These concentrations are very close to the detection limit for each metal, and 
below the maximum acceptable values in drinking water, which are antimony 0.02 ppm, 
copper 2 ppm, and manganese 0.4 ppm, (low concentrations of sodium are not considered 
toxic). [3]  
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Summary. 

Post samples were placed in glass leaching vessels and leached for 21 days. Although this 
is a relatively short timeframe in comparison to the expected lifetime of a post, it is likely that 
if something was going to leach out of the post into water, it should be detectable within this 
timeframe. 

There was a small amount of residue left after evaporation of the leach water and this was 
also the case with the water control. It is likely due to silicates that have dissolved from the 
glass leaching vessels. 

The leach water samples were analysed by GC-MS, a technique that is commonly used to 
test for small organic molecule pollutants in the environment, and no molecules were 
detected by this technique. These data provide evidence that it is unlikely any organic 
molecules are leached from the posts at concentrations that would be harmful to the 
environment.  

The leach water was also analysed by ICP-MS, a technique that is commonly used to test 
for metal ion pollutants in water samples. All samples (including the water control) contained 
sodium which is considered non-toxic. Although traces of antimony, copper and manganese 
were detected in at least one of the three samples, the concentrations of these metals in the 
leach water was significantly below the maximum acceptable values for drinking water. [3] In 
contrast CCA (copper, chromium, arsenic) treated wooden posts are reported to leach 
significantly higher concentrations of copper, chromium and arsenic into water. [4] 
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Appendix 1. Eurofins ICP-MS test report. 

Inductively coupled plasma mass spectrometry (ICP-MS) testing of the leach water samples 
for metal contaminants was carried out by Eurofins. The report provided by Eurofins is on 
the following 3 pages. 
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