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[ Abstract] Objective To develop a solution absorption-high performance liquid chromatography method for the
determination of dimethyl oxalate and diethyl oxalate in workplace air. Methods Air samples were collected by porous
glass plate absorption tubes filled with the absorption liquid, separated by a C18 chromatographic column, and detected at
the wavelength of 210 nm. The retention time was employed for qualitative analysis, while the peak area was utilized for
quantitative analysis. Results The concentration-signal response of dimethyl oxalate and diethyl oxalate demonstrated
satisfactory linearity within the concentration range of 2 to 100 pg/mL. The results for dimethyl oxalate indicate a
regression equation of y = 1 964.2x + 2 383.8 (r > 0.999). The limits of detection and quantitation were 0.28 pg/mL and
0.94 pg/mL, respectively. The intra-assay precision ranged from 0.50% to 5.77%, and the inter-assay precision ranged
from 0.83% to 5.83%. The recovery rate of standard additions varied between 98.44% and 99.86%. For diethyl oxalate,
the regression equation was y = 2 214.5x + 2 633.9 (r > 0.999). The limits of detection and quantitation were 0.53 pg/mL
and 1.76 pg/mL, respectively. The intra-assay precision ranged from 0.68% to 6.40%, while the inter-assay precision
ranged from 1.02% to 6.59%. The recovery rate of standard additions varied between 98.93% and 100.63%. Sampling
efficiencies for both dimethyl oxalate and diethyl oxalate were 100%. The absorption capacity of dimethyl oxalate was
measured at 37.97 mg per 5.0 mL of absorption solution, while that of diethyl oxalate was 24.97 mg per 5.0 mL of absorption
solution. The samples can be stored at 4 °C for at least three days. Conclusions This method is accurate, reliable, fast,
and convenient, and the analytical performance meets the relevant requirements, which indicate that it has good potential

for application in safeguarding the health of people occupationally exposed to dimethyl oxalate and diethyl oxalate.
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BARAE HIREE (BL 12 L i)~ 0.22 mg/m?, H K
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Table 1 Limit of detection and limit of quantitation

WwEY A6 H PR/ (ng/mL) TE R/ (pg/mL) SRS VR E (LL12 Lit, mg/m3) ke wmASE (LL12 Lit, mg/m3)
R g 0.28 0.94 0.12 0.39
R~ 2R 0.53 1.76 0.22 0.73

232 JPEKEEE AIAAE A WRSOBCR A R A AR
BN SRR B R R M R 2R A RO R
AR e = AR R R A, B 6 3, FE 3~
5d A EEAT 6 R B 5E, 7 TSt R

MIHETARE 26 FE o 25 AR (3R 2), REfR — H R AL
PRS2 R 0.50%~5.77%, L Ia1KS 25 5 N 0.83%~
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FEIF] RS 25 B N 1.02%~ 6.59%.

®2 JIIEAEE LR (ug/ml)
Table 2 Method precision (pg/mL)

MFHE
wEm 47 ¥IME K& FE 1%
1 2 3 4 5
LR F R kA 3.20 3.150 3.329 3.472 3.003 3.395 3.083 3.239 5.77
42.00 40.196 42.027 42.965 42.817 42.436 42.326 42.128 2.39
92.00 93.451 93.421 92.558 92.628 92.866 93.645 93.095 0.50
k(8] 3.20 3.472 3.003 3.274 3.113 3.116 2.985 3.161 5.83
42.00 40.196 42.027 41.575 41.874 44.548 43.891 42.352 3.77
92.00 93.451 93.421 92.324 91.596 93.103 93.488 92.897 0.83
LN SN N 2.40 2.160 2.225 2.503 2.439 2.535 2.406 2.378 6.40
33.00 31.853 31.890 33.091 33.664 33.085 33.016 32.767 223
72.00 72.936 73.413 72.32 72.697 73.336 72.254 72.826 0.68
EiaL| 2.40 2.406 2.439 2.634 2.289 2.727 2614 2518 6.59
33.00 33.091 33.664 33.706 33.033 35.334 35.394 34.037 3.13
72.00 72.936 73.413 72.997 73.439 74.455 74.706 73.658 1.02
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Table 3 Method recovery rate of standard addition (ug/mL)

AHE

Y Tbrik BE IFRIECE Y%
IR 2R 3R
R G 3.17  3.113 3209 3.175 3.166 99.86
4218 42779 41396 42.178 42.118 99.85
95.05  93.548 93.756 93.386 93.563 98.44
B~ 2 242 2414 2437 2331 239% 98.93

32.16  30.843 33.105 33.033 32.327 100.52

7246  72.674 72.771 73.296 72914 100.63
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Fig. 1 Separation chromatogram of dimethyl oxalate, diethyl
oxalate, and interference substance
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