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The Effect of Transesterification for Quantitative Analysis of 2MEA
and 2EFA on Aectivated Charcoal Tube
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Institute of Occupational Health, Korean Industrial Health Association, Seoul, Korea”

This study was performed to find an appropriate desorbing
solution for 2MEA and 2EEA collected on activated charcoal.
The desorbing solution should be transesterification-free
and have reliable desorption efficiency. A number of deso-
rbing solutions were tested against CS2 and MeOH/ methy-
lene chloride(5/95, v/v, 5MeOH) which were normally used
as desorbing solutions. Transesterification of 2MEA and
2EEA on dry charcoal by 5MeOH was also verified.

A GC/MSD was used for verification of transesterification.
Desorption efficiencies of several desorbing solutions were
measured by GC/FID. As desorbing solutions, CS2, 5MeOH,
DMF/CS2(1/99, v/v, 1DMF), and DMF/CS2(3/97, v/v, 3DMF)
were selected.

Desorption efficiencies of 2MEA and 2EEA were 97.3%
and 99.2% by 5MeOH, respectively, and 100.8% and 101.4%

by 3DMF, respectively. No significant difference between
5MeOH and 3DMF was found for both 2MEA and
2EEA(p<0.05). Transesterification of 2MEA and 2EEA on dry
charcoal at =10 ppm was confirmed when 5MeOH was used
as the desorbing solution. However, when 3DMF was used, no
transestserification of 2MEA and 2EEA on dry charcoal was
found.

This study found that 3DMF(DMF/CS2, 3/97, v/v) was the
desorbing solvent of choice for 2MEA and 2EEA collected
on coconut shell charcoal tube. With the solution, no tran-
sesterification was found with nearly 100% desorption
efficiency.
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Figure 1. Verification of transesterification for 2MEA and 2EEA on coconut
shell charcoal tube using 5MeOH.

Table 1. Target concentrations and concentration levels used for testing calibration and desorption efficiency of 2EEA and 2MEA

Materials Unit TLV-TWA Target concentration Level 1 Level 2 Level 3
(ppm) (ppm) (X0.5) (X1.0) (X2.0)

mg 0.0641 0.1282 0.2564

EEA  oom 5 05 02471 0.4941 0.9883
2MEA mg 0.0124 0.0249 0.0498
ppm 10 0.1 0.0536 0.1073 0.2145

Table 2. Analytical conditions for 2EEA and 2MEA in gas chromatography

Parameters Analytical condition

Detector FID

Column DB-WAX(30 mx 0.25 mmx 0.25 1m)
Injector temperature( C) 230

Detector temperature( C) 250

Column temperature( C) 50 C(1 min)—10 C/min—100 C—20 C/min—180 C
Column flow(m¢/min) 1.0

Split ratio 50:1
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Figure 2. Chromatogram of standard material of 2EEA(Junsei, 99.0%, Japan).
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Figure 3. Chromatogram of standard material of 2MEA
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Figure 4. Chromatrogram of 2MEA at 0.0249 mgsample

and 2EEA at 0.1282mg/sample.
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Table 3. Comparison of desorption efficiencies of 2MEA by desorbing solutions

(Unit : %)
Desorbing solvent I I m Total Multiple comparison*
CS: 78.5¢19 82.5£2.1 84.240.8 81.8+3.0 C
5MeOH 94.5£1.0 97.7+0.3 99.9+1.1 97.3£2.5 A B
IDMF 93.6+5.6 94.5£2.6 97.9+1.6 95.3+3.9 B
3DMF 98.9+1.1 101.3+1.4 101.9£1.1 100.8£1.6 A

FA, B and C in multiple comparison means with the same letter(A through C) are not significantly different(p>0.05)

Table 4. Comparison of desorption efficiencies of 2EEA by desorbing solutions

(Unit * %)
Desorbing solution I I m Total Multiple comparisonjF
CS: 85.8£1.2 89.5£1.8 90.5+0.8 88.62.5 C
5MeOH 96.4£1.1 99.6£1.1 101.5¢1.1 99.2+2.4 A B
IDMF 93.4£1.2 96.1+1.2 96.3+1.2 95.3+1.7 B
3DMF 100.5¢1.3 102.0+1.5 101.6+0.6 101.4+1.2 A

FA, B and C in multiple comparison means with the same letter(A through C) are not significantly different(p>0.05)
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