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Development of Fast PCBs Analysis Method in Transformer Oil
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The purpose of this study was to develop a faster analysis method of PCBs in transformer oil and to compare
this to the Korean official method. The Korean official method is composed of 4 steps; alkaline digestion, sul-
furic acid extraction, clean-up with silica-gel column, and concentration by nitrogen blowing. On the other
hand, the proposed fast PCBs analysis method is composed of simpler steps; one-step column separation (Rapi-
ana) and the following concentration by nitrogen blowing. Both methods were compared by analyzing same
samples including CRMs. GC/ECD equipped with dual column was used for PCBs analysis. PCB-189 and
PCB-209 were used as surrogates and TCMX (tetrachloroxylene) was used as internal standard. Surrogate
recovery (75-120%) obtained by the proposed fast analysis method turned out to be better than that of the
Korean official method (63-85%). The fast PCBs analysis method is faster than the Korean official method (3
hours vs 20 hours) and also can save labor and analysis cost.
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Fig. 1. Flow chart for Korea official method.
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Injection

Heating - 35 min. (80C)
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’ Connecting alumina column ‘
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|
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Alumina Drying - 15 min
(80C) Concentration

Back Elution with heat (80C)
—Toluene 0.8 mL

‘ Adding
Fill up to 1 mL

with IS(TCMX)

Fig. 2. Flow chart for Fast PCBs analysis.
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Table 2. Method detection limit for PCBs (mg/L)
=x  Ha 24 EF
T = = Rk (lr\rg{')
(mgl) (mgl)  (mgl)
Aroclor 1242  0.05 0.048 0.0014  0.0044
Aroclor 1254  0.05 0.049 0.0012  0.0038
Fig. 3. Rapiana for fast PCBs analysis. Aroclor 1260  0.05 0.049 0.0015  0.0047
Table 1. Analytical condition of GC/ECD
Part Parameters Setting value
Injector Injection Vol (mL) 1
Temp (°C) 270
Inlet Split 1:1
Split flow (mL/min) 1
Type DB-5 (30m*250um*0.25um)
Column Carrier gas N,
Flow (mL/min) 1
°C/min Next °C Hold(min) Run time
100 0
Oven Temp. Program 10 200 5 15
4 280 1 36
PR 300 1
Temp (°C) 310
D
etector N,-Make-up flow (mL/min) 60
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Fig. 4. Index peak of the Aroclor commercial product
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Table 3. Mixing ratio for each sample

Sample Mixing

1D . . Manufacturer
description ratio

Sample 1  Aroclor 1242 - AccuStandard
Sample 2  Aroclor 1254 - AccuStandard
Sample 3 Aroclor 1260 - AccuStandard
Sample 4 Aroclor Mixture 1:1:1 AccuStandard
Sample 5 Aroclor Mixture 2:1:3 AccuStandard
Sample 6 Aroclor Mixture 1:2:2 AccuStandard
Sample 7 Sample A 1:1:1 -
Sample 8 Sample B 0:1:1 -

for mixed ratio confirmation.
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Fig. 5. PCBs pattern comparison of Sample 4 (Korea official method, Rapiana).
Table 4. The results of GC/ECD analysis for PCBs (mg/L)
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8
Korea offcial method  50.86 51.74 49.60 53.23 51.44 46.01 20.38 2.80
Rapiana 48.50 46.14 40.83 45.42 48.11 41.84 18.50 2.65
Table 5. Recovery of PCBs-209 (%)

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8
Korea offcial method 114.42 103.96 110.34 115.83 119.99 95.81 115.83 95.22

Rapiana 82.89 94.80 82.63 86.46 91.76 86.55 94.46 93.87
Fig. 6. Control Chart for Korean official method. Fig, 7. Control Chart for Rapiana
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