
 

Simplified method to identify the presence of
phthalate esters
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Figure 1: Checking for the presence of regulated substances during acceptance
inspection of deliveries.

Fujitsu Laboratories Limited has announced the development of a
method that can identify the presence of phthalate esters, such as
bis(2-ethylhexyl) phthalate (DEHP), which are considered toxic in
polyvinyl chloride (PVC). This new method can distinguish such
phthalate esters with more than ten times the sensitivity of previous
methods.

In the past, high-precision measuring of phthalate content has required
expensive analytic equipment and specialized training. While relatively
simple and inexpensive measurement methods are known, their
sensitivity is poor. With the new method developed by Fujitsu, called the
"vapor collection method," a sample is heated, and the resultant
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phthalate vapor is collected on a PVC film, enabling the identification of
the presence of phthalate esters with ten times the sensitivity of previous
methods.

This method can be employed on the front lines of a factory's acceptance
testing operations using inexpensive and easy-to-operate equipment to
identify the presence of phthalate esters in products such as cable
housings in less than ten minutes with a high degree of sensitivity,
thereby contributing to the provision of safer products.

Details of this technology are being presented at the 60th Spring Meeting
of the Japan Society of Applied Physics, being held March 27–30 in
Atsugi City.

Reflecting the corporate philosophy of "in all our actions, we protect the
environment and contribute to society," the Fujitsu Group has positioned
environmental protection as an important management priority, and it
pursues environmental preservation activities based on the Fujitsu Group
Environmental Policy.

The Fujitsu Group has extended this thinking to its procurement
activities, clarifying its approach to green procurement in the Fujitsu
Group Green Procurement Direction. The Fujitsu Group's Specified 
Chemical Substances are based on substances that are regulated by law
or that are specified under industry group guidelines. Fujitsu regards
these chemical substances in all supplies it procures as being covered by
its rules, and expects its vendors to respect them.
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Figure 2: The simplified method developed for detecting the presence of
phthalate esters.

Within the Fujitsu Group, all purchased supplies are directly inspected
with the aim of thoroughly eliminating regulated toxic substances.
Particularly at factories that purchase large quantities of certain supplies,
a number of proprietary technologies for quickly, accurately, and
efficiently identifying the presence of toxic substances has already been
developed and put into use within the Fujitsu Group.

DEHP is the most widely produced phthalate, a plasticizer used to make
PVC pliable, but amid concerns over its toxicity, Japan, the US, and the
EU have regulated its use in toys and other products intended for babies
and children. The EU considers it a substance with some risks and has
classified it as a carcinogenic substance/mutagenic
substance/reproductive toxin. On February 17, 2011, it was listed in the
REACH rules as a substance requiring authorization. It is also being
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considered as a candidate for next-round regulation under the EU's
RoHS Directive, which has had a significant impact on the electronics
industry.

There are two methods for analyzing phthalate esters: one that can
accurately measure the type and concentration of the substance, and a
screening method that can simply detect their presence without being
able to classify them. The former method is precise, but it requires the
pre-processing of samples using organic solvents, the use of expensive
equipment costing tens of thousands of dollars, and reliance on a highly
trained technician. It is also a time-consuming process. These issues
make it impractical as a method for acceptance testing at a factory
receiving a large number and variety of shipments. The latter method
uses attenuated total reflection (ATR) Fourier transform infrared
spectroscopy (FT-IR)(3). This method uses cheaper equipment (only
20% the cost) than the former, requires no pre-processing, and is easy to
operate, so that anyone can perform measurements with it. However, it
can only detect concentrations of 10 wt% and higher, compared with the
legal requirement of 0.1 wt% or lower, making its sensitivity two orders
of magnitude lower than required.

The method Fujitsu has developed (Figure 2a) works by heating a
sample to vaporize the phthalate ester from it, which is collected on an
additive-free PVC film over a metallic plate. This concentrates the
plasticizer on the PVC film and eliminates the influence of colorants or
other additives in the sample. In addition, it is possible to measure the
thin PVC film over the metallic plate with metal-plate reflection FT-IR,
which uses equipment that is even less expensive than in the ATR
method. The result is that the vapor collection method can detect even
samples containing less than 1 wt% phthalate esters, a tenfold
improvement in sensitivity over the existing method.

The vapor collection method has three key requirements:
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1. Efficiently vaporize the target substances such as DEHP without other
additives;

2. Absorb as much of the vapor as possible to the collection film;

3. Detect phthalate esters in the collection film with high sensitivity
using metal-plate reflectance.

To fulfill these requirements, a number of parameters needed to be set,
including the duration and temperature of the sample's heating, the
temperature of the collection film, heating related to radiant heat, and
collection film spacing. To make this method suitable for use in factory
acceptance inspection, it needed to be easy to operate and involve few
steps.

With that in mind, Fujitsu developed vapor collection equipment (Figure
2b), which makes it easy to set such parameters as sample heating and
collection plate cooling. In addition, it works by simply mounting the
sample into a cartridge-type sample holder for greater efficiency, so that
anyone can quickly and reliably obtain a vapor collection and easily
produce samples for high-quality analysis.
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