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We have developed an environmentaly-friendly, rapid and comprehensive analytical method, which consists of a
super-critical fluid extraction (SFE) with CO2 and the automated identification and quantification system with a database
for GC/MS (AIQS-DB), that can analyze semi-volatile organic compounds (SVOCSs) in soil and sediment samples.

Since there are nearly 1000 SVOCs registered in the AIQS-DB, we divided the SVOCs into 45 categories and selected
several compounds from each category; finally, 221 compounds were selected as model compounds. By using the model
compounds, we examined the optimal SFE conditions such as a modifier type, a modifier concentration, an extraction
temperature, an extraction pressure, and a moisture absorbent material. After obtaining the optimal extraction conditions,
we applied the SFE to spiked marine sediments and a standard marine sediment (NIST SRM 1941b) to evaluate extraction
performance. Finally, we analyzed actual sediments by using the developed SFE extraction and AIQS-DB to examine the
performance of the combination method.

As a result, the optimal SFE conditions were obtained as follows: 5v/v% of acetone for a modifier solvent type and
concentration, 80 °C and 20 MPa for a vessel temperature/pressure, silica-gel for a moisture absorbent material. It was
also demonstrated that clean-up procedures are not necessary because only a small number of interference peaks appeared
on the chromatogram of the samples. The recovery tests showed that the average recovery of all the model compounds
was 74%, and the average recovery of 171 compounds except 50 relatively water-soluble compounds such as ethers and
amines was 85%, which showed that the developed SFE method can quantitatively extract substances with wide range
physico-chemical properties. The results of analysis of NIST SRM also showed that the extraction performance of the SFE
was sufficient for actual samples; the average recovery of the certificated substances was 73% and the average of their
relative standard deviations was 4.0%. In addition, it takes only 3 hours from extraction to getting results.

From these results, it was concluded that the developed analytical method, which is a combination of SFE and the
AIQS-DB, can analyze 1000 SVOCs in sediments highly efficiently and environmentaly-friendly.




