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The Optimal Analytical Method of NDMA(/NV-Nitrodimethylamine) by
Solid-Phase Microextraction Analysis (SPME)

Soon-Woong Chang'

Dept. of Environmental Engineering, Kyonggi University, Suwon City, Korea

Chlorine disinfection of secondary wastewater effluent and drinking water can result in the production of the
potent carcinogen N-Nitrosodimethylamine(NDMA) at the lower concentration ranges. Because of increasing
concern of presence of NDMA in water, effective analytical method to determine NDMA should be developed.
In this study, we have investigated to determine optimal condition for the analysis of NDMA(N-Nitrosodim-
ethylamine) and by-products using SPME technique with GC-FID. Four fibers were compared and PDMS/
DVB fiber was found to be the most sensitive when used direct-sampling. An absorption time of 30min and
a desorption time of Smin provided to be the most sensitivity. The effects of experimental parameters such as
the addition of salts, agitation, absorption time, composition on the analysis were investigated.
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Table 1. Physicochemical properties of NDMA, DMA, and DMF

property NDMA DMA DMF
Molecular weight 74.0822 45.084 73.0944
Vapor pressure 2.7 mmHg 1520 mmHg 3.87 mmHg

Solubility 1x10 mg/L 1.63x10° mg/L 1x10% mg/L

Henry's constant 1.82x10°% atm - m¥mole

1.77x10 atm - m¥mole 7.39x10°® atm - m¥mole
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Fig. 1. Structure of SPME and process of adsorption and desorption using SPME.
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Table 2. List of fibers used in the study
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Rec. Operating

flm thickness pH Max. temp. temp. Applications
PDMS 100 pm 2-10 280°C 220-280°C Volatiles
7 um 2-11 340°C 220-320°C Nonpolar semivolatiles
Nonpolar high molecular weight compounds
Polyacrylate 85 pm 2-11 320°C 220-310°C Polar semivolatiles
CAR/PDMS 75 pm 2-11 320°C 250-310°C Gases and low molecular weight compounds
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Fig. 2. Effect of fiber on the adsorption.
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Fig. 3. Effect of extraction time from 0.5 to 60 min.
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Fig. 4. Effect of desorption time from 0.5 to 30 min.
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