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Abstract: The study on the development of rapid anadytica method of PCBs containing waste was performed
by considering the extraction, column cleanup process, analytical condition and so on. In the established method,
new sample clean-up procedure, new quantification pesks and temperature program were introduced. Method
detection limit of the method was 0.5 mg/L, and the method could save the total run time to 2/3, therefore
save the analysis cost, The new rapid analytical method of transformer oil was suggested to the waste officia
test method.
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Fig. 1. Considering factors for the development of the rapid analytical method.
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Table 1. Anaytica conditions of GC/ECD

Condition
DB-5 (30 m, 0.25 mm |.D., 0.25 um film
Column B
thickness)
Carrier Gas 99.999% N,
Detector UECD
Total Flow 60 mL/min

Injector Temp. 250°C

100°C — 160°C(15°C/min) — 300°C(5°C/
min)

Detector Temp. 320°C

Oven Temp.

Transformer oil
(0.1~1.0mL)

- use 100mL separatory funnel
- n-hexane 10mL

Alkali decomposition extraction

- IN KOH/EtOH 30mL added

- use shaker, 20min shaking(ltime)

- washing(2 times)

- Addition PCB 209 : 50~100ng injection
- concentration(2mL)

Large multi-layer silicagel column

- ID 15mm, Length 30mm glass column

- 44% sulfuric silica 25~30g / neutral silica 2g / Na,;SO4 1g
- Leaching the n-hexane 100~150mL

- concentration(1 mL)

GC/ECD analysis

Fig. 2. Rapid analytica method of PCBs.
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Korean waste official test method
- Excellent peak separation
- Recovery : 91%

Rapid analytical method
- Bad peak separation but can be quantified
- Recovery : 95%

o -]
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(a) Vial alkali decomposition

Korean waste official test method
- Excellent peak separation
- Recovery : 90%

Rapid analytical method
- Did not removed oil and can not quantified
- Recovery : 85%

(b) Florisil column cleanup

Fig. 3. Comparison of the PCBs chromatogram according to oil remova steps.

Vol. 21, No. 3, 2008

t
o

[EnY
\l
~

= e
oo Hr N ki fo

ot

)
o

f



178 A7 - e - §471 - A

Korean waste official test method
- Excellent peak separation
- Recovery : 91%

Proposed method 1 : Alkali—-Column cleanup
- Bad peak separation, but can be quantified
- Recovery : 75%

Proposed method 2 : Sulfuric acid-Column cleanup

- Bad peak separation, but can be quantified
- Recovery : 84%

Fig. 4. Comparison of the PCBs chromatogram by both Korean waste officia method and proposed method.
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Fig. 5. Quantification peaks of PCBs.
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Table 2. Comparison the andytica results
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Korean Waste Officid Method

Sample o
(42:54:60) Conc.(ppm) recovery(%) Conc.(ppm) recovery(%)
Sample A 1.0.0 1.36 88 148 85
Sample B 0:1.0 14.67 100 12.55 87
Sample C 0:.0:1 0.81 93 0.97 20
Sample D 1:2.0 2.59 101 3.15 94
Sample E 0:6:1 21.86 85 15.74 89
Sample F 131 5.16 85 4.40 86
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Table 3. Method detection limits of rapid andytical method
Aroclor Type Arol242 Arol254 Aro1260
Reiteration no. 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
0.407 0.483 0.470 0.419 0.402 0.392 0.411 0.352 0.340
Conc.(ppm) 0.3%4 0.453 0.454 0.429 0.376 0.370 0.423 0.346 0.350
0.401 0.449 0.469 0.437 0.384 0.384 0.417 0.359 0334
SD 0.007 0.019 0.009 0.009 0.013 0.011 0.006 0.007 0.007
RSD(%) 1.62 4.03 193 211 344 2.92 1.44 1.85 207
MDL 04 0.5 0.5 04 04 04 04 04 0.3
8ol FAEAFAE E-stal 19961 o] F Az
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