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Prediction and Comparison for the N-Nitrosodimethylamine(NDMA) Formation
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ABSTRACT : N-nitrosodimethylamine(NDMA) formation was studied as a function of chloramine concentration at a fixed dimethylamine
(DMA) concentration of 0.05 mM at pH 7 and 8. Regression equations were developed by molar ratio of chloramine to DMA. The NDMA
formation was dependent on molar ratio(chloramine/DMA) and was different when the ratio is less or greater than 1. The formation of
NDMA. increased with increasing chloramine concentration and a linear correlation was examined between NDMA concentration and the
ratio on a log scale. The developed regression was applied to previously reported data and relative errors ranged from -79 to 163%. Regre-
ssion equations could provide a potential tool to predict NDMA formation for a simple and quick estimation in water supply systems.
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Table 1. A proposed regression equation for NDMA formation

Regression equation cse(};:::z&?z) Remark
y = 1.707x-7.681(pH=7) 0.99 Chloramine/DMA<1
y = 0.888%-8.269(pH=T7) 0.93 Chloramine/DMA>1
y = 1.110x-7.722(pH=8) 0.99 Chloramine/DMA<1
y = 1.126x-8.028(pH=8) 0.97 Chloramine/DMA>1
oty S 2o x| 286 42, 2006 43



404 Pzo - PES

® Measured at pH=7 —— Calculated at pH=7
A Measured at pH=8 ------- Calculated at pH=8
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Fig. 1. NDMA formation from the ratio of chloramine to
DMAP®(chloramine/DMA < 1).
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Fig. 2. Prediction of NDMA concentration from the regre-
ssion equation at pH =7 and chloramine/DMA < 1.
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Fig. 3. NDMA formation from the ratio of chloramine to
DMA(chloramine/DMA > 1).
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Fig. 4. Prediction of NDMA concentration from the regre-
ssion equation at pH=7 and chloramine/DMA > 1.
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Table 2. Comparison of measured and calculated NDMA
concentration

Dimethylamine [ Chloramine | Chloramine/ I;LI:mNg: cizlﬁi q Relative
(mM) (mM) DMA cone.(ugrL)" | conc.(u o) error(%)
0.1 0.1 1 12.1 21 73.6
0.1 02 2 326 68 108.6
0.1 0.05 0.5 3.96 6 515
0.5 0.1 0.2 472 1 788
0.2 0.1 0.5 9.04 6 -33.6
0.08 0.1 125 11.79 31 162.9
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Fig. 5. Prediction of NDMA concentration from the regre-
ssion equation at pH = 7(Application).
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