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The Inactivation and Microbial Regrowth Inhibition of Heterotrophic
and Nitrifying Bacteria by Chloramination
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This study was performed to evaluate the inactivation and microbial regrowth of heterotrophic and nitrifying
bacteria using chloramine as a secondary disinfectant for drinking water distribution system. Three sets of the
three reactors filled with the Clo/NH3-N ratio of 31, 41 and 51 were used in these experiments. Chloramine
concentration were applied to each set of the reactors with 1mg/ £, 2mg/{ and 3mg/ ¢, respectively. For the set
with 1mg/ ¢ was applied, all the reactors showed that the residual chloramine concentration gradually decreased
with elapsed time and reached to zero level after 7 days. Heterotrophic bacteria remarkably increased and
nitrification occurred after 11 days. For the sets with 2mg/ £ and 3mg/ £, however, the residual chloramine was
maintained through the experimenatal period (21 day). Furthermore the regrowth of heterotrophic bacteria and
nitrification were not found. More than 2mg/ £ of chloramine with Clo/NH3-N ratio of 3:1, the nitrification could
be inhibited by 2 days of contact time.

Key words @ chloramination, inactivation, microbial regrowth, heterotrophic bacteria, nitrifying bacteria, water
distribution system.
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Fig. 1. Schematic diagram of batch reactor.
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Table 1. Analytical methods for determining water

quality.
Items Analytical methods Apparatus
Free chlorine . L
. Amperometric Amperometric titrator
Monochloramine, . -ion method  (Series A-T0, W&T, USA)
Dichloramine
NHs-N Direct nesslerization DR-2000 (HACH)
) N UV-VIS spectrophotometer
NOrN  Colorimetric method — gyysa ity ModelsV-1601)
~ L UV-VIS spectrophotometer
NO-N  Colorimetric method  oyyrva ryty MogelUV-1601)
Alkalinity Titration method
, Digital pH meter
pH Electrometric method (CORNING Ton Analyzer 250)
Heterophic . _
Bacteria R2A media
DOC Combustion/ non~ TOC analyzer

dispersive detection (TOC-5000, SHIMAZU, JAPAN)
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Fig. 3. Variations of heterotrophic bacteria with contact
time in 1mg/ ¢ chloramine.
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Fig. 4. Variations of nitrogen concentration
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Table 2. Variations of residual chloramine, heterotrophic
bacteria, and nitrogen concentration with
contact time in 3mg/ ¢ chloramine.

Parameter Cly Contact time(day)
NH:-N 0083 4 7 11 14 18 21
NHCI 3:1 286 257 22 195 167 14 13
(ng/ 0) 41 267 204 179 153 131 107 104
51 251 17 142 121 0% 075 064
HPC 31 690 430 290 250 500 400 410
(log cfu 41 540 450 410 310 40 330 20
/mé) 51 50 30 B0 330 M 210 M
NHi-N 31 053 047 051 047 05 052 051
(ng/ 1) 41 038 03 03 032 03 04 03
51 03 02 024 05 028 028 032
NO; -N 31 0022 0015 0014 0014 0015 0014 0015
(we/ ) 41 0018 0014 0013 0013 0014 0013 0014
51 0017 0013 0013 0012 0013 0012 0013
NOs -N 31 2812 2715 2626 2915 2804 2411 2893
(W 0 41 2798 2827 2893 2612 2678 28411 2619
51 2689 276 2701 2641 2552 28% 2871
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