%39 % HTH tOE 2 K HE K Vol. 39 No. 7
2023 4 4 A CHINA WATER & WASTEWATER Apr. 2023

DOI:10. 19853/j. zgjsps. 1000-4602. 2023. 07. 007

FHER 2% [ E AT 45 K SR R B IE R B TR A A 3R

Xt gk F, w e, xIBLEL?, EXAKS
(1. BEAAARE KRS FREL TR IALFR, G % 710055; 2. BEEAHAH KT
HARFTRERZEASKFIEEZEE, kG B 710055; 3. #im b ZAZITHR
B, #0L A 3100065 4. MERIBRF ABRESZHA ISR, &E B% 710049)

 OE., RENLARETENASSTE AT Ao aeKAE AL YL A BRI,
BHERAKRZRTE, AR, KRR EEEDRR SIS, AE KR EIE CSO1 AR F AL 2
ERH R T RE)FEBR 34045 K T t0 ) CSO1 *F 45K 4k 18 04 JB ArAE R, 5+ 45 5 3240 5 AT F
REFRTEAR T as Ao i pkit & 5 RAN, mH CSO1 895 /242 NO, -N# 46 R 093 X, A
T JB 4k 5 4 P Fe,0, 89 4 %, , 3t 5T 4k o gk Bk AR B 395 VE R . 42 NO, =N 47 44 R 4 20 mg/L
ST, BRI Ao i Ak B3 AR, £ F1 4 (2.30+1.25) mg/L. (0.036+0.003) mm/a( % 170 X ) , f
H NOy-N/H#£ 2 A Z NO, -N Fo NH, =N 4 & 2 334 2] 3 & 5 B 4% 7~ 04 a-FeOOH (4HKF= £ 3K ) |
CaCO,(HIK ) Fn Fe,0,(FRIK) A £ .

K LRBEHTE,; RAWME;, MRIZRE; BBFX

FESES: TUIL XHEiFRISES: A XEHS: 1000 -4602(2023)07 - 0043 - 07

Corrosion Characteristics of Nitrate-reducing Bacteria on Cast Iron Pipe for
Water Supply
LIU Sha-sha'?, ZHANG Hui'?, CHANG Shan’, LIU Yue-kai'?, WANG Wen-dong*
(1. School of Environmental and Municipal Engineering , Xi’ an University of Architecture and

Technology, Xi’an 710055, China; 2. Northwest China Key Laboratory of Water Resources and

Environment Ecology, Xi’ an University of Architecture and Technology, Xi’an 710055, China;

3. Zhejiang Province Institute of Architectural Design and Research , Hangzhou 310006, China;

4. School of Human Settlements and Civil Engineering , Xi’ an Jiaotong University, Xi’an 710049,

China)

Abstract: In China, water supply pipes are still mainly cast iron pipes, which will cause corrosion
problem in the long-term service process and drinking water secondary pollution. Therefore, the corrosion
effects of Pseudomonas monteilii CSO1 on cast iron pipes for water supply under different initial nitrate
concentrations was investigated in small laboratory reactors, and the characteristics of corrosion products
and corrosion rate were explored by physical and chemical analysis combined with weight loss method.

The presence of CSO1 and the increase of initial NO; =N was conducive to the formation of Fe,O, in the
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corrosion products, thus inhibiting the corrosion and iron release. When the initial NO; =N was 20 mg/L,

the total iron concentration and corrosion rate were the lowest, which were (2.30+1.25) mg/L. and (0.036+

0.003) mm/a (at 170 days), respectively, and the consumption of NO; =N and the production of NO, =N

and NH,'=N reached the highest values. The main corrosion products were a-FeOOH (needle-like and

lamellar), CaCOj, (granular) and Fe,0, (spherical).
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Fig.1 Consumption of nitrate nitrogen and production of
nitrite nitrogen and ammonia nitrogen under different
conditions
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Fig.2 Variation of total iron concentration under

different conditions
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Fig.3 Corrosion rates of cast iron coupon under different
conditions
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A FITF Fe,O, 5 SO T8 tiu™ Py 0998 1%, DT
Tl A T AR
2.4 BHMFEMHNMMERELFZAS D

FE 55 170 KT k™ W) i IOW 8 S AT T 43
Mro Gl 4Ca) Bras , Kb K A i 6 ok pe 4 32 2 R
R P (a—FeOOH) FIRLARE™H) (CaCO,) , W Fh 4y it
SRS AT s TEAH TR CSOLAAAE I 2508 T L B 1 Bik ™
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¢. 10 mg/L. NO, =N+CS01 d. 20 mg/L NO,=N+CS01
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Fig.4 SEM images of cast iron coupons at 170 days
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Fig.5 XRD patterns of corrosion products on cast iron

coupons at 170 days
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(FeCO,) . ZHTE CSO1 I FFAEFIE R £R 4t vl J3E 1y $i
Al Fe,0, 4 XRD IR 25
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