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Fig. 1 SEM images of the loose deposits in pipe network
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Table 1 Elemental compositionof the loose deposits in pipe network %
5253 C N 0 As < Al Si S Pb  Mn Fe Cu
1 2.40 0.29 30.90 046 055 055 055 033 1.66 61.65 0.32
2* 4.47 0.36 31.96 0.10 120 L.71 0.13 054 0.59 57.99 0.95
3* 2.59 0.23 18.37 0.33 1.12 .23 0.13 070 0.99 73.23 1.08
4 15.17 0.30 2.50 0.03 ~ 028 0.10 0.00 0.21 0.66 78.82 1.94
5" 8.53 0.38 30.70 0.27 041 0.60 0.32 1.02 043 56.20 1.14
6" 5.54 0.32 33.62 037 057 087 022 074 032 56.39 1.02
7 3.30 0.34 32.53 0.61 1.04 1.02 0.12 0.58 031 59.21 0.93
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Fig. 2 EDS mapping of the loose deposits 6” in pipe network
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Fig. 3 AFM images of the loose deposits in pipe network
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Fig. 4 Particle size and crystal characteristics of loose deposits in pipe network
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Table 2 Crystal composition of the loose deposits in pipe network %

FEM4S  Fe,0, CaCO, a-Fe,0; y-Fe,0; §-FeOOH o-FeOOH Fe y-FeOOH PB-FeOOH FeCO, SiO,

1* 15 0 37 28 0 13 0 0 7 0 0
2 3 14 3 57 0 2 1 9 3 4 3
3* 0 5 7 19 17 16 1 4 5 4 25
4 6 34 11 13 4 5 0 11 1 1 14
5 13 0 5 0 0 8 0 14 35 0 26
6* 9 0 9 11 0 14 0 27 8 0 21
7" 8 5 6 7 0 7 0 10 9 0 48
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AKX,

22 BTG S

22.1 MTT e &%

A X R K B XU B A 58 K 22 3R A AR K TR B o R B R R A A LTS )
(POPS) " HLIG Yy, DA TR 42 )@ P S5 T ALTS Yo o AR K v JB0RE 90 114 B 1k XU o 4 5 | ke
Mo BHREOUT, S4B K R < HE K S B WE AR P, AR T AL DL A An sk, B
fiff J& 78 e Sk AKEOK i = TE L, B TR

BT 22 R T 3B S A7 Tk L P e 100 i
Sk I ARAT T HE 2 A UKL 0 52 85 . T At I
95

it 5% I O 440 i D3 7 A T s R A R o 0 B
W MTT 40 M 5 1 o A RE & B B o i
B, 7£ 100 mg L™ F A HR A WHH @ B, ore
e R OFSE T RES B A0 B FE e o R S 40
TR A R R B A 100 mg- L R AR fat I R
4 M B FE 35 RN 86.619%~99.71% (Ul 5 fif 717, 80

HPEAFIE /%
©
S

o0
W
T

gl: l':l 1# okl 3# 4t 5* 6" 7#

A UL AS TORR W 0 s R AN T 20 B T4
Sy 240 %5 R 25 R R i 671 A B A T R AR AR E 5 EMERTRYERE MIT HEEFEER
SCHE I B AR DURR PV RE f O JE S0 T3P B (A1 BR BT Al 48 )

B
222 BELSH

TR BTk B AR ORE R AR B 1S R R
o /N IE BTG T b i v A AR R R AT R 4E AL
M, U B g aRE a2,
fRIAE PE O AR, B AR A28 S 5 i SR ) 25 P
) f s UL R P (B A A A LA A i 1
Bk . zeta A . OHDRE BEAE R AR R (W
3 3), SR OO R R RRE B, FE
() RELRE B2 5 20 A T R S B AAR G, Pearson AH
KR E R -0.507, HIVRLKE B 8K O /Y B A U0 AR

Fig. 5 MTT cell viabilities of the loose deposits in pipe
network (health human liver cells)
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Table 3 Pearson correlation coefficient of structure
property and cell viability

zetafLfr LA FHPRIAR PV
zetaFL v/ 1 0.225 -0.851* 0.203
MRS 1 0.032 -0.507
FEphiAE 1 -0.191
PV 1

e RER MK 0005,
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1%, AT DL 2% i R ey A (AT AS L A 0 H A AR SOk EE Y L R A B X DA ARV R ALK R, AR AU AT
e 4 PR, 8 B TR ) & R 5 B PE YA SCPE D, 54 o 35 PR AH DG PR o 1 25 1)
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Table 4 Correlation coefficient of crystal composition and cell viability

Fe,0, CaCO; a-Fe,O; y-Fe,0; §-FeOOH o-FeOOH Fe y-FeOOH B-FeOOH FeCO,  SiO, PV

Fe,0, 1 0411 0600 -0364 —0.686 0.095 —0.804* .0.072 0533 —0.859* —0.103 —0.335
CaCo, 1 -0.190 0.179  0.100 -0.589 -~ 10.067 . —0.081 -0488 0252 —0210 —0.097
a-Fe,0, 1 0091  —0.159 0381 =0.359 -0477  -0.177 —0372 -0.512 0.197
y-Fe,0, 1 -0.042  —0349. 0679 0359  -0.527  0.671 —0.682 0519

3-FeOOH 1 0.494 0592  -0347  —0262 0625 0.114  0.588

a-FeOOH 1 -0.038  0.002 0016  —0.112 0.084  0.184
Fe 1 -0.336  —0339  0.981%* —0.235 0.738

y-FeOOH 1 0212 —0344 0270 —0.762*

B-FeOOH 1 -0.417 0293  —0.089
FeCO, 1 0273 0711

Sio, 1 -0441
RV 1

T MRUREEMRFEH0.05,

3 41

D) “EACUNXE RSP S ERENEE TR 2P0 E, EEMERSESRAL
Yo FEROIE B R Z AR B R SRR S5 4 5 BN TTAR Y zeta LA S —15~20 mV ., FRIRIAR
7 500~4 000 nm, HHKEE K 0.25~7.81 nm,

2) & B AA TR FE 100 mg- L™ 7 X g A A4 it R JH U 40 b0 %) 40 b0 A7 3% 2% h 86.61%0~99.71% ., #H
BB 5 g b TORR ) B PR AR R e B 2, RITE S B OB 2 M B AT W 352 5 y-FeOOH J&
5578 P P O RR ) 3 M A O P o b 35 1 A AR 2 43, L B M Y DT R IR S S 3 i R O A A R AR
TR o AYER LI AT RE 2 PR Bk BE U RN y-FeOOH 2 i34 K, 1 Wl o w3 A4 2 1k XU o
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Structure characteristics and health risk of loose deposits in drinking water
distribution system
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Abstract Discoloration of tap water caused by loose deposits is usually regarded as a sensory problem, but
structural characteristics and health risk of the loose deposits are not clear. In this study, we collected loose
deposits from the residential areas from the section where frequently occurs “yellow water” in a northern city in
China. Characterization results showed that in loose deposit samples, the highest metal element was iron and the
main crystal component was iron oxide. The morphology of the 'samples contained sharp fiber-like structures.
The zeta potentials of the samples were —15~20 mV, the average sizes-were 500~4 000 nm, and the roughness
values were 0.25~7.81 nm. The samples had certain toxicity to health human liver cells (the cell viability was
86.619%~99.71% under loose deposits 100 mg-L™"). Principal component analysis showed that roughness had the
highest correlation with toxicity, which indicated that morphology had greater influence on sample toxicity than
size. Among crystal components, y-FeOOH had the highest-correlation with toxicity, and its contribution to
toxicity may due to sharpness increase. When the residual chlorine is insufficient, it will lead to higher toxicity
risk due to the increase of iron release and y-FeOOH content. Therefore, iron particles have great effects on the
toxicity of loose deposits. This study provides an important basis for the comprehensive understanding on the
risk of loose deposits in drinking water distribution system.

Keywords drinking water distribution system; loose deposits; yellow water; toxicity
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