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Effect of Monochloramine and Dimethylamine Concentrations
on the NDMA Formation

Jongo Kim

Department of Environmental Education, Mokpo National University

ABSTRACT : As a disinfection byproduct, N-nitrosodimethylamine(NDMA) formation was studied according to chlorine, nitrogen, and
carbon composition related to monochloramine and dimethylamine(DMA) concentrations. The highest NDMA formation was observed when
the dimethylamine/monochloramine ratio was close to 1, and the formation was rapidly decreased when the ratio was less or greater
than 1. The formation of NDMA increased with increasing chlorine/nitrogen ratio indicating the chlorine is a limiting factor. A rapid dis-
infection byproduct was formed at 72 hour contact time in this study. As the previous researches, pH was a significant factor for the
NDMA formation.
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Fig. 1. NDMA formation as a function of monochloramine

.6
concentration. )

Table 1. The NDMA formation ratio according to different pH

Monochloramine Dimethylamine = 0.05 mM
(mM) pH 7/pH 9 pH 8/pH 9
0.05 0.4 0.8
0.1 0.5 1.3
0.2 1.0 3.1
0.5 3.3 3.9
1 5.3 14.3
2 6.5 24.6
5 5.1 -
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Fig. 2. NDMA formation as a function of different pH at
monochloramine and dimethylamine concentrations of
0.1 mM(Data at pH 6, 7.5, and 9.3 are used from re-
ference 10).

3.2. freolrle] J&F

Fig. 32 pH 73 8% ZAolA tmrdoelyl Fx W3}
(0.01, 0.05, 0.1 mM)°ll WE NDMA A ZBHE HAF
a3tk agelMer o), "uldolrl F=7} 0.05 mM
1 oA T2 Z7d HIsle] NDMA AX &7t =
%tk pH 70]a Hu|dolrl F=7F 0.05 mMQl Zz1olA]
NDMA F%7} 4.04 pg/Lollen O fudoly] 5%
oA Xt} NDMA o] 4~198] =Skt

gugold % 7= NDMA A4 Z71e} vl#slA|
Fokor, gudelvl/Ei=F=Z e}yl vjgo] Ao FIFS
FT Aoz ZAEAL gudeltl/R=F 2 eyl g0

DR, g
L ]
ry
.

i .05 .10

Lrethwiamene lmietl]

Fig. 3. NDMA formation as a function of dimethylamine con-
centration.
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Fig. 4. NDMA formation from the ratio of nitrogen to carbon
at DMA = 0.05 mM.
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Fig. 5. NDMA formation from the ratio of chloride to carbon.
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Fig. 6. NDMA formation as a function of contact time at
different dimethylamine(DMA) concentrations.
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