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Table 1 Reproducibility for phthalates (RSD%, n = 3).

Concentration / ppm DIBP DBP BBP DEHP DNOP DINP DIDP

100 0.51 1.01 1.63 0.54 0.74 0.56 1.40

300 0.56 1.22 2.04 1.42 1.54 1.90 2.72

1000 0.10 1.10 0.71 1.05 0.61 1.30 1.13

Phthalate-free quartz disc, Eco-Cup LF, Multi-Shot Pyrolyzer, Auto-Shot Sampler, UA-PBDE, 

Vent-free GC/MS Adapter

PYA1-152E (Part 1)
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General Polymer Analysis, Sample Preparation

Fig. 1 Calibration curves for phthalates.
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Development of phthalate-free quartz discs that prevent 
scattering of powdered samples out from Eco-Cup

Part 2: Quantification of Phthalates

[Background] In the previous note (PYA1-152E), it was demonstrated that the use of phthalate-free quartz disc (hereafter
referred to as “quartz disc”) for TD-GC/MS measurements resulted in excellent recovery and reproducibility in the analysis
of phthalates. The quartz disc was found to be easy to handle. In this report, usefulness of quartz discs was demonstrated
for the quantitative analysis of phthalates by making calibration curves for polystyrene (PS) samples containing seven
different phthalates at concentrations of 100, 300, and 1000 ppm.
[Experimental] A GC/MS instrument equipped with a Multi-Shot Pyrolyzer directly interfaced to the GC injector was used
for measurements. Dichloromethane/xylene (9:1) solutions of PS (50 μg/μL) containing seven phthalates specified in IEC
62321-8 at concentrations at 100, 300, and 1000 ppm were prepared, and 5 μL each of the solution was put in an Eco-Cup,
followed by allowing the solvent to dry. Then, a quartz disc was put in the Eco-Cup, and the sample was subjected to the
thermal desorption GC/MS measurements.
[Results] The calibration curves for seven phthalates are shown in Fig. 1, while the reproducibilities of measurements (n =
3) for the phthalates at varied concentrations are summarized in Table 1. The results show good linearities with correlation
coefficients greater than 0.999 and excellent reproducibilities with RSD values of less than 2 %. These results indicate that
utilizing quartz discs is very effective in quantifying phthalates.
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