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Abstract: Under a series of physical, chemical, and biological actions, metal pollutants were
generated during the corrosion of metal pipes. Meanwhile, trace metal pollutants in the finished water may
deposit on the pipe wall during the distribution of drinking water. When the environmental conditions of
water in pipelines change, the metal pollutants were directly released from the deposits or released into
the water by other metal oxides, which poses a potential threat to drinking water safety. The
characteristics of metal pollutants in the deposits of pipeline corrosion is reviewed, which may exist in the
pipeline and/or on the pipeline wall, and their forms are summarized. The effects of water quality,
hydraulic, microorganisms and disinfectants on the enrichment and release process of metal pollutant are
explored, and the mechanisms of enrichment and release of metal pollutants from the deposits are
discussed. Finally, based on the research status, the future research direction is proposed to provide

reference and help to ensure water safety and improve related research.
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Tab.1 Content of metal pollutants in corrosion deposits
EZx/ | Bl K P : & EIT Y/ (mg k™)
HiLIX a Fe As Cd Cr Cu Mn Pb
107 |3k Y 75 000 57 <0.1 18 7930 1300 915 000
60 || HVEE 23 000 64 3.6 72 21 000 18 000 533 100
eS| 64 | HIFK g 68 000 38 <0.1 10 330 19 800 354 000
78~87 MUK | VR 49 000 52 <0.1 91 5320 90 000 506 800
R 0.01~940 | 0.005~34 | 0.53~251 0.84~7 200
. ‘ 11 BREEFFEAE | 4721647 0.41 33.63 384.96 | 25029.95 | 1157.93
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15~20 B |31700~94 000  5~96 0~0.8 | 22~231 |30~1408|417~10950| 9~563
FEILDT | 20 |k | HBEE 540 066 3.67 33.67 40 733 27
20 |[HUFAK| HEPUE 514 000 47 67 79 1220 69
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FIV ;75T 10 000 mg/kg BA7 Al Fe . Mn Fl Pb, Z55
R 1UHE B Y & R g 1L R A 4
JERIE Y A AR W 2 S A A LR R AT g

e 2D .



www. cnww 1985. com

T4, F AR ETE P 2R T RN E BRI R

%38k FH2H

ZICEMETR W K ITRK R U R
FAUSF RIS XF LEAS AR S i O R v i) 4
J& B i R BE R T TR A v R A R 1Y 2 P,
FWIE: Fe . Cu Fl Mn; 101245 Bl O AR ) vh 35 1 A
92 Fe, HoE Mn (P il Cu. X2 R AV B 44
Jig b = A R Ph R Fe JE 14, 13 S8 16 pl 4 Lo %
T AR K, o] RE Al HAh 4 B 15 e I B E AR T k.
[, SRS T WA & TR 15 e iR B 4 i
— 25X A R A BRI A AR TR E K AR [6) 14 48
TEJE Ph U & BR, ks T 7K A S B LR R Min
T L FROK B OB T A TR S A KR
MnJGE , SRR F B 5 Y~ K. [FEE, f
ALK A T Al AR BR B3 0, 45 Fh 4w s e o
Bz Fh . BLAh, B iR R 4 B 5 G
FrEATTER EME . Gao S5 RGN T 14 A5 Bh T AR
YIkE S i &R V5 g & i, 25 3R AL Mn . Ba.,
As Fll Cu Z M 77 76 8 35 B9 1E A & 3¢ & o Trueman
SRS IESE T Mo Fl Ph Z [AIAETEA et . &)@
15 B RO AEZE AR DG, 40 V AT Cr . Fe 1 As |
Mn AT AL Lee %36 % B Fe #11 Mn . Fe I Ni  Fe Al
Cu.Fe Fll Pb [ BE BUAFE 35 A0 M . RaEWFIE &
BB S TR T R A S R, B S
AR LA 4 S e, LA 4 S T G W B A R R
A AURR 1) A8 BE Bl ST B V5 i BRI o
1.3 &ESLMBEEFRNS TR

HE— LB 5 43 S T Y W AR A5 RE Ty ) L Y 43 A
2250 BRI R I BR SR LR Fe.
Mn . Zn .Pb . Cu Fl Cr %55 &3 5 & F T &8s, 1 Al
TR . Liv S0 EEVE P R SIS, X
Al BB RN R B F 2 T8 v M DO E M T | 4R DT
FLF S, 1M Fe \Mn . Zn .Pb . Cu fil Cr KB40k A 4
EJE B B A R . AN, Tong 55 & BLE
PTRRA < B K AR S K B T Rk
FE W ER B o MERERE I iR 2617 T 40 )2,
Tk 2% b 3R K I B RS TR D TR IR IR A W] Ry
R)Z TR AN ZALIE IR G R ik R K
B KA T b DU AR /D AL RE A R )2
RS CRDIREE VS 255 T ph DR 43 J2 W Kk
I, Pb N Zn RAFAE TRIZ AT RS H 1M Cry
Cu.Mn Ni Fl VW AEAE THARIZ . Gerke
W58 R BV AAAE TR A A sl A 04 T ok ™=
P2 AR5 AT BE SR 1 WS YL W 45 BE 7 ) 3 AT

ZES BRI A E AR SR R 2
FETETZ MR A KR 1) 4 I8 15 YL nl g 2200
S RN =T T
1.4 BT EESTEYMEERN

G815 R AR AR B HIT B L rE
P, JE 5w H AR MR R 50 A o Gao M
K FH Tessier $i& B2 6 5 J& th DU v 4 @ V5 e W)
WA ETEAS 45 S R B4 8 15 Y AR LAk i 75
B AL S IE X HFFE . Mo, CuPb.Zn Ni, Co
(Ff) 1 Ba 2 LU F AL S B A7 78, X R
B A EE S RIS W s R S BB ek
FEEZAEH , &8 15 YW nl Be bl 2 2R UL 3L [ i
. Fe Al As.Cr.V I Cd FZEAAE TR AT,
eI ML R AR . TR 16 S B2 K 11 352k
B U Y) Hh J2 1 & SRR S R 2 A A i
B, 454 8 I 55 BR R B AT R RS AN AT AR A Y
BE RN ERIZ IR ZE L Hiis 22D,
TR )2 A 52 2 v 4 J AT RS e ANTE kA K
4 B TBOARS: S5 5 L T B A Z2 6L )2 T R W P
W %5 2% . Schock 55 WF 5% & B8 As (T ) 36 AT 3, 1M
As( V) 5y 50k [E AR ZE 5 o M Tian 55 % PLAE
PAWE S EER T RERZTMEREKR H
2 AR T AFAE 7658 P A it ik A% rh 4 A K
TR TR EOR [ TRV HEU 48 h BRI AT R ik
10. 27 mg/L, i% & B i A2 A2 T2 3] i 2 5 ) HL R
SRR B I B

H AT, w4 Jo 7k sh 25 W 428 15 YW e 4 I b i
ST AR , Z2 8050 R R R A A TR L B e
fbid . Ohar 25 Y EPANET-MSX X Frh 7 T
Z 5y K AL 2E B T 36 B Cd A6 45 1B /K P i ik
FEo T4 JE TS Y Te s W R Ak T o A
Bl 000 6 b T AR A v s e W i B, 1
5 YL W) A T K I E B4R A, AR K TS Y
K
2 BAREHEFLETENE FBRYARE

3T KA P B Y B A KA B A
MRS L2 HUTRRE 200 T 0041 805 18 N BE
PP 5278 e —E AR E G & B 15 4
W BE T 0] BRI E R AL, Fovh & S 5 Rl
Ff R A, — 5T, T UIOE L TTTE W AL
YRR TR S SRR & RIS 4.

« 23 .



%38% F24

OE 4 K HE oK

www. cnww1985. com

Ty — 7, Y IREE A & R AR AR R R Y &
BRI & BT Y, MK LK EM S .

JEMUTAR Y & SR & R T e 2 5 e
PR R B G e ORI 45 k) i R BR8P 2
SN, AT 4 IR T G D AEAS R TR A v 1) 4R R
AR B 22 5 o WRIF AR R & 4R S Rk
RIUEM T Pb Mn Fl Zn 5 & £ T ph LA HL
ATy BTN, 4 J 15 Y W00 e e 8 ey, T AR W o o
A, BRI T FeOOH Fe,0, %5 5 2 TR FH4R
TR B 53 o H B R e 4 TR S Y I AR R
TORR ) 1) 5 Ky e ) o mole 17 X6 A8 35 e 2% 1 it A2
FREE . AT, O AREE 1) IR 58 R 2 0] 43 R K 5 2% 4
IK I3 2% S RN R I U2
2.1 KREGHEMW

IR S5 A 1 AR 25 52 ) S Pl T AR P i AR e
RS WER TR YRR Z (8] (0 V-4 . pHAE K IR B
JE R AR B T (B ER R B ER SR S 1) 4,
BN S 4w s e ) A S R K T

O pHH. MEHEKpHE L LN, &8
15 YL B TR ALK & A AR R B TR 2 1T
D2 R A= AR Ak, 2 1 0o L 4 55 R L ) Bl 22 A
ko T8 1B AR DT R 2 — 42 TR 75 Ye W 1 0 S
AR BOAS , Livu 55 & 3 pH (M 7. 0 585 n &)
9.0, NUTA W H R As Fit Cr B 3G £ 0 [RIRT,
SEH AR AL AR 51 R B pHAE M 4.0 TR =
9.0, VLRI As RNV (1Y & AR B W/ . 117 Zhang
S5 R HCR TR 9 #2150 R B0, pH (ERE
fRAEAS Mn B BRI N . &R 15 R BB TR A
BHZES . AsHV LLE SRR 7748, B pH
BT, B AR b A S8 TR i i B, s Bl
fap L300 5 Cu M F1Ph U LA BHES FAOTE A7 AR . R
PR T, UUB 2% 1 R -0y IE FL AT, ol T
FRH B L £ R Y As BNV SR TR AR R AR E
M7 1E B A Cu  Mn AP W5 &8 755 G DA
A S EL S TR 2R A R R ) SN R T
o BMESAETE DU 2 1 R 25 0Tk H 1F H
Bl R g, KR I SRR BT 2 A S A A
AMEFRAHEAERT AR T As FV &5 A F T
Cu Mn F1Ph &4

@ K AR TR A AR S Ok 5
el 4 &8 15 e s AR SRR . KR T TS B

b2 BSR4 R BGE R m YL Lee
SR R I, KR T R S N R A R A 2
PFE , DT 5 35045 16 4 0 1) 2 5 L IR 45 J& 15 e )
B

@ BRE . BEE TR A R R R OV Y
AL AR T UTB B R I, T A R BRI 4
5 Y W (0 B R o Zhang 252 B BF 5T 3 WY, B E
FEAR 2 S 30 Mn BEBSCE IR o % DL AR i i &
TUUE 9 42 @ 15 Y Wi o, B X L JE B 2 s

@ AR K P RV R G I, TR
SRR R TR 4 )8 B 7 A4k . Manning
PR R B, AsCID ) FESF 845 1F R ATk Fe 1485 1kt
P AEAL R BRI As(V ), DT AR As BRIk
R AU

® BIEF. B TAFEE M E TR 2
F R AFAE 25 5, PR BH B 7 X LR ) s 4R 5 R
A R TS Y s AN TR R A ST E S, SR
F BREREL A BERR Fh {2 T Fe Al.Zn . Mn.Ni.Cu.
Pb . Cr Fl As 55 4 J& 15 4 ) N ERAE T o OB v B
Ji s Ty AR TR 1 e
%, 51 48 15 e W B ; o5 — O i, 9125 7T e
SER U RIS RS B e B Ok . )
A WFFE R, B R SR 0 TR i TR ) Rk
Ph'*! 302 PR R W R R k] T Ph 5O ) JE 1A 4 6L
[ A BR ] T PO, 33 1 Phs (PO, ) ;OH UKL Y 14
JRE i . Wasserstrom 5627 & BLIE B IR £5 2 5 HUK
Vo M A — L W TR R AT A, 400 Ph R B PO
K

©® KIRAHY. Korshin ZPOHF 57 2 B KR
AL (NOM)FESETTRRY) b Ph s i TR AR & 91
NOM FEAERT, PhO, Y 25 11 A 4oy 2 90 B b 1) 67 (w35
0 S TR A R B, A A5 4 A8 3R T 7 A LA
ML, DU Y Ph KW 1, 151 Ph SR
AR

[F] — 7K T S EAEAS R 58 %t & @ 15 e s
SR RZ R R], P RE R A T 5T b 4w s
WA R B T i LR 45 RN 2 B S A AR 25 5
T o A TE K BT I AR Al 2 R 4 JE TS QY
A FUREAIC, 18 T AR S b LR ) 1 5 F R A
2.2 KAFGHFNT

IR 7 25 A A B AR Gk el | PR A IR T
TR ) 6 86 1 5 BRI 22 40, 7R K 8 18 IE i

e 24 -



www. cnww 1985. com

T4, F AR ETE P 2R T RN E BRI R

%38k FH2H

TP X JE T TR 0 1 46 3h s I B SR IR AN
D (82 S J P TR A SRR ), (R AR X IR 1
e sh AT vl 684 2 2 B AN 10 & &R 15 4 9 i DT
Y5 20 U, S I v R P S A SR A

KF AR I R E TR B R S R E R
15 Y B 9E 2 S v T B AR iR A . R E
TR A K B 18] Cr . Cd M Pb 1 Ni (1 BE i
JIZL R KGR SIPIR AT, ol {7 S 1 X
TR L, B 1k Fe, 0, %5 9 J5 4 14 J5 1T 5 it [) pof G
Ak 27 B A3 Clne R ) 47 Bl B bk, Ze iR 2
T T B A 4 B, 2 1 BEL 1k 4 R V5 Y W BRI . Liu
ESIE SR AR T M A AT JE B R A X
&I V5 YW A S Rz B . (PR
KISE, B i T AR ) (%) 45 48 18 B IR, JEHJE 7K I o
WL R 4 RS Y s R A R I R, Hh
DL Fe FlI Ph i i B 35 . UM 25 A9 R e MEAR AR 22
S, PR A K Bl T AR B BT R L SRR
ANJSHATR], 80TE 0 o P UE TR A R S 1 90 o g
I e P K
2.3 WEMREIE

JE b T AR o A8 I e B A P TR A R AL T
RT3 0T o S04 W0 A 458 40 T L 0 LR AR S )
FENEE M E CREMAK 78 iR 2
T AR o 8 DRt s e O ) & A 5 R 4
J& 5 YL W 1 5 R 43R W T - — S B i i A Ak
TR b S A FH A 4 g s e W I i 3, 1
AR — B S A P s
AR . Ma 552 BT & B R R 8 I 14 e
fifi Fe™ i Uk Fe' , BEAK T Fe TR —R2HMUEY
FHMAINR G YR & B e E £, &
YIRS A RSN G, AN EXT 4 8 15
YL i) e AR AR R T 20 LR AR T AR R 45
55 A, AW AE W BRI 0 4 TR S Y W AE DT
Yy b i) A TR XA T R AR T AR P AR S5 A
PRSI X ] RE 2 TR M A, 51 R T
TR b i s G W i R RS . Si AT RS R
B, A 0 O A s 4 7 e i o 5 TR )
PR Z —" Beah, SRS BE B G e
BAFfE K R Y LR B RSB T5 ) .

H A, T4 MR U P 48 15 4 e il
FIF T 0 A R 2 1, FR IR A M 454 b 3R
B W AR = 55 X 4 T S Y 5 ) A AF 5T

B =, H AU B9 CAE S A0 48 15 e W
A W AL A= Wy AR 32 A AT DASE e 4
JE 15 YW I B R A R R A IS0
2.4 HEFHEMW

H A, S0 B2 0 A2 R K I 8
Ko ETH BN HA s A AVE R, 5 mi K i) S bR R
HI AL, BB 46 & T e ) MR 28 A S m A 2, i

S HL A SR A0 PhAn] Bl g S Ak

PbO,, IR E IEBAELE A G B, Zhang 552k
PRI B 76 Mon ()R8 5t AT 9 o P T, L 40 o)
4 : C10,~NaClO>NH,Cl. Bk, S0 8 o f = 24k
THEERN =9, 40 = <0 B e (TTHM) AR £ R (HAA)
45 Andra ZEPHESY & PR, AE TTHM Fl HAA #A7E7E
LR R W H i P I 00, X As RSB 3 1
FH o 2T #5500 B L 2 R = Wy xR ) Hh 4
VAL Y/ N T i R A i N S T S 57
A

HAl, T 8 15 e W s 5 5 B0 52 R 3R
5T 248 e 5 UK T8 A , = At Vs e
(CanHo A4 Jm V5 4 RAR A WL IE R = 4 )
XTSRS o RIS, 48 TS Y R Y
AHELAE DG AR 5 B s i A A .
— LW IF R N R X 5 Ifr 2 AR &b
& a5 YL AR SRR .
3 BREEFTEETEME ERSNEHK

JE b TR % 4 R s e 0 1 AR LB ] 43y
P, — R UTRR Y & JE A A Wi o ) B4k 2 A
FH g B 2% e s TTUE 55 L K B TS )
wAETUURY b — R0y B A WriE i A )
BALVE R & R4 RIS 5, ik 1 FR .

Nk &1

SRR
E1 BHRLAMEEESESRUTE

Fig.1 Schematic diagram of accumulation of metal

HIEMEY) RE

pollutants in corrosion deposits
MBHFIER
PR, g ORRY b i & RS Y
ALY R A A 6 R S A AL MR R IR AL

3.1

« 25 .



%38% F24

OE 4 K HE oK

www. cnww1985. com

4z ) AL W B DLTE AR TR I AR
YY) &R S A ALY FEE R R ER bR T _LIRE
Hh A Re S BIAFTE L S E IR SR . BRAE TS
MUY A R B Y M E B, FE A
Fe,0,.Fe,0,.a-FeOOH , B-FeOOH Fil y-FeOOH %% , X
SO R U A W R RL , R e ph ARt A R
SR (%) W BRE 1 BE  BE 0% AR A TE K Y 4 s T g
Py, EAWFIE R, AL Fe £1 Mn =& 1A L nl
A3 ok 30 B W BR R EE A ) R o 4 4 e TS e
Py B TR S BTN PR A S TR RV
1 As 1) B ALY, EIUTRRYI R IAA K, LI
AL AFTER VI As 5 2 AR B R 38 4 J vy
K EEDIRY R (WE 2) . FESMRERET,
DU 5 V 5l As Z [ i s 5 | VR AR 1 T 4% &
T o FESSBMEFREE T |, #  HE R R 4 W B
DU 265 B

K

B2 BHinRyineRE SRy EEINE
Fig.2 Mechanism diagram of complexation between

corrosion deposits and metal pollutants

N EE A AR ST T AR AL A e N SR A
Y DU o3 BEATWESE o 4 W% FeOOH Y &
LR FEATIRADEST , R I A 8 1Y L R T
UL AEpHAE R 6.0 ~ 9. OFF, FeOOH PN (A iy 235 #4 3
WA Cr,0,7 KA T 28t 145 FeOOH X Cr( VD)
R I B 28CSR 3k B B A . A, FeOOH %5 55 12 ik
Fe(OH), ZARVLTE , L DL REK A 2 W Fe (OH )™ |
Fe(OH), S48 1, BN TARA R IR A 225ERE Sy , AT
W BEEE SR K B R TS e o SR/ BIESE K R
DU ALCOH) | 2 1T A4 358 55 BLAT 0 vy A4 B L 3%
P, R G R AR S R T RO, HLBC A
75 32 4 Jm B TAFAE N A TR W pH A AR .
— TSR I, Bk AR R ER X 463 s 15 Yy A R R 4
EEMT RIS AE ], S A S5 RE AR 9
A3 1 BR T, I R R AT | R SR A N T S

ML KRS BB TR EHLE A, HAHh, Li gD
W LB Cu( 1) 5% CuO AT 38 33 JE 5 MnO,—Cu ( 11)
HeA AL Mn (1) 4804k MnO, k7 1 520, 5 3508 ioh
DU Mn A1 Cu 9 5 18 BAT 8 = B AH DG M o
3.2 WEWER

K T8 8 T W o6t 4 g 15 G W B9 A FH AL F
MRS 1, BB SE A ST A i AR 45 3, o H R
TEMAED MRS E T m . AEY A E
L2 R R 1 AR A JE TS ) B A R R AR
INAE A, BARIE ST A 98 S =B AR A AR
FH M ANITTE RN AR R o Aol W 0 24 o e 3R T
A — eI (Wi mE L R L AR IE ) | IX BB L AT i P
SO ZF TR, I HAX e 7 5 A I FXF, g
&)@ B TR AR 25 B B il A Jm TS e 4%
BAEANRE T RIS, 20 B R 020 M B 1 B 252
Y[ IR B A M B T (A5 4 D T Y W e A 20 L RE R
Yo g S AT

4@ 15 G WiE i 4 JE AL A W FVRUE W) AR )
JE PR GURR P, SR 4 B AL & W A A= W o 32 A5
BRIZE S, YIREE SRR, S P AR Y 454 ]
RE R A= 2EAk , 4 @ A B W A 55 g B A i AR
G S 23 32 BN 520, X ARRE S0 15 G ) A 4 s 1k
B R BT TTVE 2 SR, DL TS G 5
YR A EEH , A S B m T YR
i Andra 8 FGE T IH EE R P As B 5
M, & B Fe 23 5IH A7 YR UL 59, X — il 72
23l TRy v 0 R A R A L S R As BRI
Trueman %5 2 HWF5E % B, Mn f2 12 Ph R4 J5L R AT g
JELLUE = F . OMnO, LRPEA G, 5 30Pb 4k
B s @Mn (IV ) AE K Ph A AL BRI A B T 3244 B
TR AL AN AVER R , Mo (IV ) 8 Pb %4k . Guo
EETWESE T PhO, W RHLE , 30 PhO, s i B i ot 72
T 2R A T U, PhXT B-PhO, i A A [
ARV e EEAE . Xing 2558 BF 5T & PRAR D14 )
SRR A s Ve o — U 35 T 2O R R R 3 I
BN AERE, S Fe (1D AR JE A Fe (11 ) Y
AL R ZE T Fe, O, BTE B, M T Fe JUR BRI .
Wang 55 BF 58 ke IR FH 548 - S IH B2 048 I v, AR
WIS 1 A A0 TR R ST TR o R L 3 T
TR Fe, 0,1 & 5t AT AR E o

JE TR A S R A R TS Y A LB A
FE AN G AT AT K R R R AMESE . S TTHL

- 26 -



www. cnww 1985. com

T4, F AR ETE P 2R T RN E BRI R

%38k FH2H

MR R Z IR E L —A 8T, LA A DU o
Fx g, B R TR ILF 485 3y, k= 5T 50
PRag 5 2R R T LB T .

4 #HBERZ

ST KA T JE TR A B 5 Y
AR, AR R DU Y v & T 5 e W i) B AR R
FEAEIE A AN [R] A 3 B4 G R BB O , J5
HUE T AR AL R MR RPN R R 2
WG R EESBERNEZ X, &Y
& AR5 RO o R A RO K 4 JE s e i Al T
fE, BRTAFSRSE P T —f2m N R R — 4 a5 e
B — DR 1 T LA 2R S R A 2 K 7K
o S5 278 HARAE W b TR A R A T ey S
FHPIRO, & E S REVLEL Y XY B A2 Ff e
WM, TR 2. ERTUEgH, #h Tt
— R R

O  YATHFSE £ EAKFE T X H 18 R bl
DR RO 25 G R 4 A | AR 48 4 S 25
WorAr, 2L FREERN R R E ., DT
BT FR K T8 BCK AN R SRS I, T R
ANEVAE B R TRRAE T & 5 e ) o3 A U i sl 45
WoE

@ CHETHEIE 24 PR H A T N E AR
B, R T UL S5 Sl o % 4 & 15 e Wy i AH B
YEHFSEANETRA LT[R B A 5% FR 52 ) DR 26
Jry BR T FLK B Hg b , it = HA 5 G W HAF AR T
HIBFE . DRl , 07 T 8 3 T I K A5 I A ] T 450 L K
T JE PR DU G AE P R & LA RS G (4
b4 Jm V5 e ) KRR A ALY H BRI YA ) SRR
BEERRT , &R 1Y E S SR .

@ YT, LKA I R A P X DT
Ve S SR R 15 L e i i g s itk — 20
72 TR TR TR PR L 40 TR 20 16 255 48 RN B A P T 4
JETS YA E SR R = . EE M &R
15 QLN 2 E W A R IRE R Ts G S e
VIR 25 PE LA R A W % 3 G W ) A Ak mR R AR 5T
ARG R Y- RE TR Y - & R 15 G W A |
YERIMLE DL S =5 Z (8 A= ) — A #4851 R BL 2
R A

@ METHFE 2 EE T 4R G Y BT
F RN BB A WIS AN TR, H X5 G2 1

WE AT W RER D EEIT KT &R
PR o Rl , 5 AR SR R e S AR
AL IR DURE SEDLTE R ML DOTE A B R
SEAEHT, DL R GO IR 15 e W e BEKAE T N
A KA I AR R B RS R,
R R B B T T it ORI I 7K o 2 4 B I P
PE:

SE

[1] rhEMEAKHK 2. ST ok g% (O —
JUEE) [M. b5t o E s HEKHEK B2, 2019.
China Urban Water Association. Urban Water Supply
Statistical Yearbook (2019)[M]. Beijing: China Urban
Water Association, 2019 (in Chinese).

[2] YANGF, SHIBY, GUJ N, et al. Morphological and

physicochemical characteristics of iron corrosion scales

formed under different water source histories in a

drinking water distribution system [J]. Water Research,

2012, 46(16): 5423-5433.

[3] LIUJ, CHEN H, HUANG Q, et al. Characteristics of

pipe-scale in the pipes of an urban drinking water

distribution system in eastern China[J]. Water Supply,

2016, 16(3): 715-726.

SCHOCK M R, HYLAND R N, WELCH M M.

Occurrence of contaminant accumulation in lead pipe

(4]

scales from domestic drinking-water distribution systems
[J]. Environmental Science & Technology, 2008, 42
(12): 4285-4291.

SUN HF, SHI BY, YANG F, et al. Effects of sulfate

on heavy metal release from iron corrosion scales in

[5]

drinking water distribution system[J]. Water Research,
2017, 114: 69-77.
[6] PENG C, HILL A S, FRIEDMAN M J, et al.
Occurrence of trace inorganic contaminants in drinking
water distribution systems [J]. Journal American Water
Works Association, 2012, 104(3): E181-E193.
WRIR T, B0, (TR 5 , 55 . 2K I v s Qe e i
i by FRAMEEGL)]. FERE AR, 2015, 35
(10): 3088-3097.
CHEN Huanyu, WEI Zongyuan, HE Xiaofang, et al.

Accumulation and release of contaminants in pipe scales

(7]

of drinking water distribution system[J]. Acta Scientiae
Circumstantiae, 2015, 35 (10) : 3088-3097 (in

Chinese).

[8] LIU Q L, HAN W Q, HAN B J, et al. Assessment of

« 27 -



%38% F24

OE 4 K HE oK

www. cnww1985. com

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

heavy metals in loose deposits in drinking water
distribution system [J]. Environmental Monitoring and
Assessment, 2018, 190(7): 388. 1-388. 12.

LEEM, LIUZ W, CHEN Y C, et al. Identifying effects
of pipe material, hydraulic condition, and water
composition on elemental accumulation in pipe corrosion
scales [J].
Research, 2019, 26(3): 1-9.

FABRIS R, DENMAN J, BRAUN K, et al.

Environmental Science and Pollution
Surface
analysis of pilot distribution system pipe autopsies: the
relationship of organic and inorganic deposits to input
water quality [J]. Water Research, 2015, 87 : 202—
210.

GAO J L, LIU Q L, SONG L Z, et al. Risk assessment
of heavy metals in pipe scales and loose deposits formed
in drinking water distribution systems[ﬂ. Science of the
Total Environment, 2019, 652: 1387-1395.
TRUEMAN B F, GREGORY B S, MCCORMICK N E,
et al. Manganese increases lead release to drinking water
[J]. Environmental Science & Technology, 2019, 53
(9): 4803-4812.

LI G W, DINGY X, XU HF, et al. Characterization
and release profile of (Mn, Al)-bearing deposits in
drinking water distribution systems [Jl. Chemosphere,
2018, 197: 73-80.

PRER T M, B0, % . IR R AR s
Ii 5 g W o A B A e 22 S (D). i R RS AR
2015, 35(9): 2706-2712.

CHEN Huanyu, LIU Jingqing, WEI Zongyuan, et al.
Radial differences in contaminant distribution in
large-diameter pipe scales of main pipelines in drinking
water distribution system [J]. China Environmental
Science, 2015,35(9): 27062712 (in Chinese).

TONG H Y, ZHAO P, ZHANG H W, et al.
Identification and characterization of steady and
occluded water in drinking water distribution systems
[J]. Chemosphere, 2015, 119: 1141-1147.

YANG F, SHIB Y, BAIY H, et al. Effect of sulfate on
the transformation of corrosion scale composition and
bacterial community in cast iron water distribution pipes
[J]. Water Research, 2014, 59: 46-57.

GERKE T L, SCHECKEL K G, MAYNARD J B.
Speciation and distribution of vanadium in drinking
water iron pipe corrosion by-products[J]. Science of the

Total Environment, 2010, 408(23): 5845-5853.
e A . B X IR X 18 W R R R AR M T 5

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

« 28 -

[D]. K KREKE,2019.
SHEN Jingyi.

Characteristics of Chromium by Pipe Scale in Water

Study on the Adsorption and Release

Supply Network [D]. Tianjin: Tianjin University, 2019
(in Chinese).

TIAN Y M, LI J X, JIAS C, et al. Co-release potential
and human health risk of heavy metals from galvanized
steel pipe scales under stagnation conditions of drinking
water[ J]. Chemosphere, 2021, 267: 129270.

OHAR Z, OSTFELD A, LAHAV O, et al. Modelling
heavy metal contamination events in water distribution
systems [J]. Procedia Engineering, 2015, 119 (1) .
328-336.

XIS . B S X SRR I ST (D], R
HERHERS,2018.

LIU Chuntong. Study on Adsorption of Vanadium and
Arsenic by Pipe Scale in Water Supply Pipeline [D].
Tianjin: Tianjin University, 2018 (in Chinese).
ZHANG S N, TIAN Y M, GUO Y J, et al. Manganese
release from corrosion products of cast iron pipes in
drinking water distribution systems: effect of water
temperature, pH, alkalinity, SO, concentration and
disinfectants[J]. Chemosphere, 2021, 262: 127904.
LEE M, LIUZ W, CHEN Y C, et al. Effects of varying
temperatures and alkalinities on the corrosion and heavy
steel [J].
Environmental Science and Pollution Research, 2020,
27(2): 2412-2422.

MANNING B A, HUNT M L, AMRHEIN C, et al.

metal release from low-lead galvanized

Arsenic (Il ) and arsenic ( V) reactions with zerovalent
iron corrosion products [J]. Environmental Science &
Technology, 2002, 36(24): 5455-5461.

LI MJ, WANG Y H, LIU Z W, et al. Metal-release
potential from iron corrosion scales under stagnant and
active flow, and varying water quality conditions [J].
Water Research, 2020, 175: 115675.

KORSHIN G, LIU H Z. Preventing the colloidal
dispersion of Pb(IV ) corrosion scales and lead release in
drinking water distribution systems [J]. Environmental
Science (Water Research & Technology) , 2019, 5 (7):
1262-1269.

WASSERSTROM L W,
TRIANTAFYLLIDOU S, et al.

MILLER S A,
Scale formation under
blended phosphate treatment for a utility with lead pipes
[J]. Journal American Water Works
2017, 109(11): E464-E478.

Association,



WWWw.

cnww1985. com

T4, F AR ETE P 2R T RN E BRI R

%38k FH2H

(28]

[29]

[30]

[31]

[32]

[33]

[34]

LIU J Q, CHEN H'Y, YAO L D, et al. The spatial
distribution of pollutants in pipe-scale of large-diameter
pipelines in a drinking water distribution system [J].
Journal of Hazardous Materials, 2016, 317: 27-35.

MA X, ZHANG G M, LI G W, et al. Biofilm bacterial

community transition under water supply quality changes

in  drinking  water  distribution  systems [1].
Environmental Science  (Water  Research &
Technology), 2018, 4(5): 644-653.

KUMARI D, QIAN X, PAN X, e al

Microbially-induced ~ carbonate  precipitation  for
immobilization of toxic metals[J]. Advances in Applied
Microbiology, 2016, 94: 79-108.

GERKE T L, LITTLE B J, MAYNARD J B. Manganese
deposition in drinking water distribution systems [J].
Science of the Total Environment, 2016, 541:;
184-193.

ANDRA S S, MAKRIS K C, BOTSARIS G, et al.
Evidence of arsenic release promoted by disinfection
by-products within drinking-water distribution systems
[J]. Science of the Total Environment, 2014, 472:
1145-1151.

HE N, TIAN Y M, LIU C T, et al. Accumulation of
vanadium and arsenic by cast iron pipe scales under
drinking water conditions: a batch study (1]
Chemosphere, 2021, 269: 129396.

W] . FeOOH B LE M fl =y M HE X 3 4 J 9 25 B
[D]. &M 4N, 2014,

YANG Ming. Biological and Chemical Synthesis of
FeOOH and Their Roles on Removal of Heavy Metal
[D]. 2014 (in

Chinese).

Yangzhou: Yangzhou University,

| 2

[35]

[36]

[37]

[38]

[39]

SR/ . A KA T i B BRI X 4 AR IR AR AR
PERFED ], P2 P2 g SR R %, 2011,

ZHAO Xiaoni. Study on the Adsorption Characteristics
of Aluminum-containing Scales to Heavy Metals in
Drinking Water Distribution System[D]. Xi’an: Xi’ an
University of Architecture and Technology, 2011 (in
Chinese).

LI G W, PAN W Y, ZHANG L L, et al. Effect of
Cu(II') on Mn( II ) oxidation by free chlorine to form
Mn [J].
Environmental Science & Technology, 2019, 54 (3):
1963-1972.

GUO D P, ROBINSON C, HERRERA J E. Role of

Pb ( T ) defects in the mechanism of dissolution of

oxides at drinking water conditions

plattnerite (3-Pbh0,) in water under depleting chlorine
conditions [J]. Environmental Science & Technology,
2014, 48(21): 12525-12532.

XING X C, WANG H B, HU C, et al. Characterization
of bacterial community and iron corrosion in drinking
water distribution systems with O;=biological activated
[l
Sciences, 2018, 69: 192-204.

WANG H B, HU C, ZHANG S N, et al. Effects of O,/

Cl, disinfection on corrosion and opportunistic pathogens

carbon treatment Journal of Environmental

growth in drinking water distribution systems [J].

Journal of Environmental Sciences, 2018, 73 38-46.

« 20 .

EEB AT AR (1994- ), 5w N B AIF5E
A IS5 1 A BEKAE )
E-mail: henan@tju.edu.cn
Wr#s B #3:2020-10-29
&[5 H 88 :2020-12-28
('R : TRIH)




