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Abstract [ Objective] Regarding the two disinfection methods of chlorine and chloramine, the mechanism of residual chlorine
decay, the growth characteristics and its organic matter composition and variation of biofilms on pipe wall in ductile iron water supply
pipes under chlorine and chloramine disinfection are analyzed in this paper, which is intended to provide theoretical basis and data
support for content optimization of residual chlorine and control of disinfection by-products ( DBPs) in water supply networks.
[ Methods] The finished water of one water treatment plant ( WTP) was used as the sample to investigate the characteristics of
chlorine residual decay under different concentrations of chlorine and chloramine disinfection in the annular biofilm reactors and the

annular biofilm reactors with water supply pipe segments, respectively. Simultaneously, the microbial biofilm biomass per unit coupon
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area on pipe walls under chlorine and chloramine disinfection was investigated; Finally, the organic matter components and
distributions of biofilms on pipe wall was studied, which was intended to clarify compositional characteristics. [ Results |  Decay
coefficients for chlorine and chloramine disinfection in the annular biofilm reactor ranged from 0. 065 46 h™'to 0. 039 20 h™' and from
0.020 5 h™" 10 0.014 0 h™", respectively, under different disinfectant concentrations. However, in the annular biofilm reactors with
water supply pipe segments, the decay coefficients for chlorine and chloramine disinfection ranged from 0.240 h™' to 0. 196 h™" and
from 0.147 2 h™" 10 0.127 0 h™', respectively. In the annular biofilm reactors with water supply pipe segments under chloramine and
chlorine disinfection under operation in three months, biofilm biomass reached (6.70%0. 84) x10* CFU/cm?® and (2.700+0.297) X
10* CFU/cm’, respectively; biopolymer ( BP) mass fraction decreased from 48. 1% to 33. 5% (chlorine) and from 52. 8% to 45. 2%
(chloramine) during pre-and post-disinfection. [ Conclusion] This paper quantitatively compares the effects of biofilm on residual
chlorine decay in ductile iron water supply pipes under chlorine and chloramine disinfection. It is founded that the maximum effect of

biofilm on the pipe wall under chloramine disinfection is up to 1. 96 times greater than that of chlorine disinfection on the biofilm. It is

also founded that BP is the important precursor of DBPs.
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Fig. 1  Structure of Circular Biofilm Reactor
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Tab.4  Analysis of Dynamic Fittings of Residual Chlorine
Decay in Water Samples under Chlorine and
Chloramine Disinfection
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Tab.5 Analysis of Dynamic Fittings of Residual Chlorine
Decay in Water Supply Pipes under Chlorine and
Chloramine Disinfection
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Tab. 6  Composition and Distribution of Organics in Biofilms
on Pipe Wall under Chlorine Disinfection
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