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A Study on N-Nitrosodimethylamine (NDMA) Formation According to pH Variation
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ABSTRACT : N-nitrosodimethylamine (NDMA), a potent carcinogenic, has recently been observed at drinking water supply systems in
USA and Canada. The NDMA formation was studied as a function of chloramine concentration (0.001-0.1 mM) at a fixed dimethylamine
(DMA) concentration of 0.05 mM at different initial pH (6, 7, 8). It was found that the NDMA formation rate varied with pH values.
The formation of NDMA increased with increasing chloramine concentration and showed maximum yields of 2.4% and 1.6% at pH 7
and 8, respectively. A good correlation (*>0.99) was observed between the molar ratio (chloramine/DMA) and NDMA formation at pH 7
and 8. Linearity of the NDMA formation appeared to be related to chloramine concentrations.
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Fig. 1. A proposed NDMA formation (Mitch and Sedlak,
2002).
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Table 1. NDMA Properties'”

Molecular weight (g/mol) 74.08

Boiling point (°C) at 760 mmHg 151-154
Melting point (°C), estimated -50
Vapor Pressure (mmHg) at 20°C 2.7

Solubility (mg/L) Miscible, 3,978

Henry‘s law constant (atm. M), estimated 2.6x10"
Log Kow -0.57

Vapor density (g/l.) at 25°C 2.56
Density at 20°C 1.0048
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Fig. 2. NDMA formed concentration at pH 7 and 8.
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Fig. 3. NDMA formed concentration at pH 6 and 7.
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Fig. 4. NDMA formation from the ratio of chloramine to
DMA.
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Fig. 5. NDMA formation from the ratio of nitrogen com-
position in chloramine to total nitrogen composition.

Table 2. NDMA presence in DMA solution

NDMA
Sample Comment
conc. (ppt)
DI water 6.4
Buffer solution, 0 hr 5.5
Buffer solution, 24 hr 6.1
Buffer solution with DMA, 0 hr 243 DMA conc. = 0.05 mM
Buffer solution with DMA, 24 hr 26.1 MA conc. = 0.05 mM
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