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Abstract: To investigate the pollution status of heavy metals in decentralized water supply in a
county in Northwest China and the potential hazards to human, 13 water cellars and 10 wells
were selected. The sampling determination of the 15 common heavy metals in drinking water
were carried out by inductively coupled plasma mass spectrometry technology, and the potential
health risks of the heavy metal elements were systematically assessed by using the risk
assessment model recommended by US EPA. The results show that the mass concentrations of
Zn, Al and Cr in underground well water of the county are relatively high, but there is no
phenomenon of exceeding the standard. After the well water is stored in the cellar for a period of

time, the average mass concentrations of most elements except Mn, As and Ni increase in varying
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degrees. And even Cd content in no. 3 water sample exceeds the standard. Compared with the
well water, the mass concentrations of the heavy metals in rainwater are generally lower, but the
concentration of Al in cellar water added by tap water is obviously higher. Although the
concentrations of Cr in water samples do not exceed the standard, its carcinogenic risk exceeds
the upper acceptable risk limit of 1 X 10 * stipulated by US EPA, and accounts for more than
90% of the total carcinogenic risk. The sources of heavy metals in the water samples were further
analyzed by the material balance algorithms, and the results showed that the contribution rates of
coal mining field to the contents of Cd, Cr and As in the surrounding well water were 98. 7%,
81.5% and 61. 6%, respectively. The average contribution rate of coking plant to Cr in well

water was as high as 99. 2%, while Cd and Cr in cellar water mainly came from the dissolution of
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cellar material.

Keywords: scattered water supply; water cellar; heavy metals; health risk
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As 15.0
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As 0.300 0
Cd 0.000 5
Cr 0.003 0
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2 6.8 20.9 44.9 0.3 57 1.2 31 41 0.7 0.2 1.2
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2.2.2 SRR TSR IC K KOK &2

51 WA R AR BUE KR (ROPFM 45 R DL 6, Ak
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http: // zkxb. xjtu. edu. cn




31 [ S e = T [ N M= N N WL = E e o R R ACE R INES B 1% % i 111

R TR PEAR LR

4 TR % 3 % i
KH TT
g oz o0 RR R R S K P S T A Bl M B A T R
A FT TG R K TR B AR ok 2 2 B

o RS D000 I D000t AR e P X B 23 b S Bt ok
g 0 B0 00 00000 g B e K o R G G T A BLIR
g 4000000550 100.0 IR R TS A7 4 T AR S5 8
i Se  100.0 0.0 0.0 0.0 100. 0 (1) 8 BN K Zn . AlLCr. As. Se F1 Cd

As 10000000000 0.0 1000 R i B X AT L B 1 WL K

€d_100.0 00 00 00 1000 g AL S S A K R Cd A7 e AR LS

185 8o 0.0 0.0 100.0 S L Fol T 4 T 2 1 S5 VR JEE A R A T AR K
e 0% %700 0.0 100.0 LA R I BRI B R B A I MR K TR L LA
g 000 00000000 100.0 5K T A T 4 R T 2%k v 3 G
oo oo 10000000000 100-0 M6, FLIRA B 3K OK 5 28 Ak AL 9 5 b v 1 9 48 £

As 384 6L6 0.0 0.0 100.0 5 7 MR AR K K P 7 4 T 4 1 DR LR 6 i

Cd 100. 0 0.0 0.0 0.0 100. 0 FHTﬁ7J<1"Ej97J<§EI’J1»%7J<7J</E )

o 10000 0.0 0.0 0.0 100-0 (2) 3 B2 K R 7K 1 36 B0 KUK I 1% T 1
P L R -3 3 - ST Uy S S - AU Z N
g 10000000 0.0 0.0 1000 5 1 96 PR P A S0 KL B 11 3 R R
o oo 1000 0000000 1000 B RO T332 A B B 1< 10, BI% B 7 4 J@ o0

As 100. 0 0.0 0.0 0.0 100. 0 Z:%%X‘ @’Tﬂ(ﬁ’\]%ﬁﬂﬁlﬁﬂgﬁkiuﬁﬁm[‘ﬁjﬂﬂz»ﬂu,@_l:

¢d 100 00 00 00 1000 7K A K B K () BB KUK e . 4% 2 4 B At

k8 KB P TR F KRR K Cr (B0 KU 7 EOR SR P BT (L T ik
ke ¥ FE R % 90. 996 ~94. 4 %0 . & T B0 B IR OKAE 78 5 i B0 K
K KK REE R AR W6 B SR BT R L T 3 0 G I A % O i R S

Zn 94. 4 5.6 100. 0 KRB .

Cr 41.2 58. 8 100. 0 T H X I K P E 4 E R R EAE S
Jk Al 70.1 29. 9 100. 0 FR W, P OR B 6 R i K R 98, 7% Y Cd.
KEE Se 72.5 27.5 100. 0 81.5% 1y Cr 1 61. 6% 11 As I H KM 37 19 75 Y HE

As 100. 0 0.0 100. 0 AR Rk 99. 2% ) Cr 8 H £ 4k 1Y

cd 30. 9 69. 1 100. 0 15 e L L B % B n 5 W 1 A vA PR IX S8 P9 SR 3

In 9.2 9.8 100. 0 R AT 95 Y H il (1 1B 2 7 7K AR F K 0 T

Cr 0.0 100. 0 100. 0 Ve, 2R Cd Al Cr 5 [ KEM R T,
Wk Al 51.2 48. 8 100. 0 M As.Zn.Se Fl Al ) 3= 225 [ #b 25 /K 8l b L A2 .
KA Se 69. 1 30. 9 100. 0 S AR B A TR K K B 2 4 R EE XY 4 K A

As 100. 0 0.0 100. 0 B g A I 938 IR TR 4 8 18 B B9 AR 08 S5 4 ok 2

Cd 0.0 100. 0 100. 0 A I [) BRI e Ak 7K 35 Jiti R0 RS 2K B 3R T B H E 4R,

Zn 76.1 23.9 100.0
mik  Cr 0.0 100. 0 100. 0 S
+H Al 94. 6 5.4 100. 0 (1] R, Pt X &R 48R gtk s 3 oy i [T,
Kk Se 63.5 36.5 100. 0 Bl v Al B2 . 2013, 59(3) : 257-258.
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