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Growth Characteristics and Control of Iron Bacteria on Cast Iron in Drinking

Water Distribution Systems
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Abstract: This study investigated the growth characteristics of iron bacteria on cast iron and relationship between suspended and attached iron
bacteria. The steady-state growth of iron bacteria would need 12 d and iron bacteria level in effluents increased 1 lg. Hydraulics influence on
iron bacteria level and detachment rate of steady-state attached iron bacteria was not significant. But it could affect the time of attached iron
bacteria on cast-iron coupons reaching to steady state. When the chlorine residual was 0.3 mg/L, the iron bacteria growth could be controlled
effectively and suspended and attached iron bacteria levels both decreased 1 lg. When the chlorine residual was more than 1.0 mg/L, it could
not inactivate the iron bacteria of internal corrosion scale yet. There was little effect on inhibiting the iron bacteria growth that the chlorine
residual was 0.05 mg/L in drinking water quality standard of China. The iron bacteria on coupons reached to steady state without disinfectant
and then increased the chlorine residual to 1.25 mg/Ls the attached iron bacteria level could decrease 2 lg to 3 lg. Under steady-states the
suspended iron bacteria levels were linearly dependent on the attached iron bacteria. The control of iron bacteria in drinking water distribution
systems was advanced: maintaining the chlorine residual (0.3 mg/L), flushing the pipeline with high dosage disinfectant, adopting corrosion-
resistant pipe materials and renovating the old pipe loop.
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Table 1 Water parameters in the experiment

. DO K TOC AOC SRR REA
P mgr Lt /C /mg L' pgeL! /mgrL"!  /mgeL!
82 2.6 20~25 0.4 3 0.02 0
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CPEHEYEIAE T3 h T4 4 b BL BRI fae 5
DAAH B IX 51
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ERE LR AN B R D G T D RS B K AT
W5E - OFsH B 5 S I J0 B K WRGE 2R 1, 4 R I
HIVGAE VR Q1 4 MK B HRE )5 ) F 3%
St B2 B e i - 5 O, B SE IR R 4 AR A 2
BN 100 mlL 20K HE R R 8 S ik

Wi AR UE B, B8 75 A F I )45 0 7E 20 min P
FEARAN G318 Uk A0 TR IR A 2K, Rl e KR b 7 % 4
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BR 22,5 L, W FE R il Q) MUK ARk 48 1R 2E AT Il
SE » WIS B A i 25 e

1.2.2 RERE

TR K H AR Cannular reactor) N 2% (U1 € 2),
ReE MM 3.

1.2.3 R R & & A

Vo Sl T B S G AR IR R, 4% — e L e i
IKEEN 5iE 4 A RIKIR G R 5 &I sh ik N AR
SN A, 7 N B N IR ZK s B TR A 1.3 h.

I3 MAEEEE Ky 220 v/minfll 460 r/mingk 4 FHEH
FoE K S 40 1F Rk gl i AR KRS M, 31X 2 AN T [
FIBIYI 353 5000 0.4 N/m® CHH 24 T8 42 DN800, it i
0.5 m/s)F1 1.0 N/m* (A 24 T~ 42 DN200, it i# 0.8
m/s).

Foe R E AT N A p A KR, ) RO R
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Fig.2  Annular reactor in the experiment
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Fig.3  Flow chart of the experiment
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Fig.4 Tron bacterial levels of influents effluent and attached under steady-state
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Table 2  Tron bacteria level difference of effluent and influent

under stated chlorine residual (1g)

RA i iE]/d (SRS
/mgeL"! 0 12 14 16 SFEIMH
0 0 240 254 2.67 2.54
0.05 0 234 2.35 2.45 2.38
0.3 0 0.92 1.16 1.05 1.04
1.0 0 0.25 026  0.02 0.18

Bl A % SR B I 39 o, AR 18 AT J5 1 H KR Al
PRAH NI R SUA R 1.0 mg/LI, 3 H 7K 2 41 1R
HOEAR Y, UL A GIRIE N 1.0 meg/LAEGE A 2
B 7K HR R A TR AR AR TR O K B AR RRAE GB
574920060 I 52 H) R AY 4 S JE 0.05
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Kk AR R RE S R B v A R A B B AR

251 lg.
R 3 VN A E RN, B A B AR
e B R, H i RN

MK AR IR EELERFAE 0.05 mg/LIN, £ 7 B8k
M HCR A RN A ZEAZ, WHZ R
AT ICTR T B R A 1 (1 2B 2 R IR P Y F
F£.0.3 mg/LIN, H 7 1Bk 4R 1 (1 B0 bl B A7 i #5511
I T 201 1 U W12 A% SR BE 7 BE R A1 11 1) 7
KAT R B HIAE . 2R SRR AEFFAE 1.0 mg/L

I, v BN AR L 0.3 mg/ LI g A 982D,
e ST i

*3 RERSFHTRNSER LSGARMEE(Y

Table 3 Attached iron bacteria level on coupons under

stated chlorine residual (1g)

R I8 1) /d [SES
/g1, 0 12 14 16 FE
0 0 6.95 6.71  6.86 6.84
0.05 0 7.17  6.43  6.81 6.80
0.3 0 5.80  5.63 5.3 5.59
1.0 0 5.11  5.81  5.16 5.36
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Fig.5 Filamentous structure of iron bacteria in corrosion

scale in distribution systems
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Fig.6 Iron bacteria levels of influent, effluent and attached with chlorine residual variation
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