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Abstract: In this study, soxhlet extraction and dissolution-precipitation method are used for separating analyte
from polymer materials. In soxhlet extraction efficiency test, it has been found that the DCM, Toluene, THF,
and mixtures Acetone/Hexane (1:4, v/v) gave good extraction efficiency, while the use of the ethyl ether, acetone/
ethyl ether (1:4, v/v), acetone/hexane (1:1, v/v), DCM/hexane (1:1, v/v) resulted in significantly lower values.
In case of dissolution-precipitation method, there is no considerable difference with used different dissolving
solvent. The elution amount of multi layer silica and Florisil column were determined with hexane 250 mL

and 70 mL of hexane, respectively. Range of PBDE in real waste plastics was N.D.~1,028 ppm.
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Plastics
(0.5~1g)
Soluble Non-soluble
Dissolution ’ Cooling & milling ‘
Dissoluble Solvent(10mL) l
Soxhlet Extraction
(toluene, 16hr)
Solvent Exchange J.
& Precipitation
(to Hexane) Solvent Exchange

(To Hexane)

Multi-layer silica
Column chromatography

|

Instrumental analysis
(DB-5, GC/MSD)

Fig. 1. Clean-up procedure of plastic samples.
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Ttems Operation Conditions
GC/MS Model HP6890/HP5973A
Injector 250°C
Column DB-5HT(15 m>0.25 mm><0.1 pm) 110°C(1 min, 40°C/min)—200°C(4.5 min, 10°C/min)—25°C(15 min)

Source Temperature — 250°C
Carrier Gas He, 1 mL/min
Injection Mode splitless

Ton Monitoring Mode SIM

Tri Te Pe Hx Hp
Quantification Ions 245.9 325.8 403.7 483.7 561.6
Confirmation Ions 407.1 485.8 563.6 643.7 721.5
Table 2. Comparison of analytical method in each standard method
Item USEPA Test Method 1614 IEC 111/2/NP JIS C 0950 KS M 1061

. Water, Soil, Sediment, Electrotechnical
media .
Tissue Products
Extraction SPE, SFE, CLLE
Soxhlet Soxhlet
Sulfuric acid treatment, Sulfuric acid treatment
Clean-up GPC, Silca gel, Florisil,  Acid modified silica
Alumina column gel column
Instrumental >Resolution 5,000 HRGC/ HRGC/LRMS
Analysis HRMS. HPLC/UV
BDE-52L, 138L, 139L BDE-139L

Labeled StandardPCB-52L, 138L

Quantification

Dissolution/Precipitate, Soxhlet, ASE

Phenanthrene D,
Isotope dilution Standard External Standard

sediment, waste TV case,Electrotechnical

Tissue Products
Dissolution/Precipitate,
Soxhlet

Sulfuric acid treatment
Acid modified silica
gel column
>Resolution 12,000 HRGC/LRMS HPLC/
HRGC/HRMS uv

no mentioned but BDE-139L
recommendation Phenanthrene Dy
Isotope dilution StandardExternal Standard

Alkali treatment

DMSO treatment
Multi-layer silica gel
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Fig. 2. Comparison of the effect of solvent on the soxhlet
extraction from PP and HIPS polymer material.
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Fig. 3. Comparison of the effect of solvent on the dissolution-
precipitation from PC polymer material.
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Fig. 5. Results of faction test on Florisil column.
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Fig. 7. Chromatogram of (a) standard and (b) plastic waste sample.
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