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Table 1 Description of surface water samples in the uranium industrial sites
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750—1500 W) ; 25 fb st :0. 7 Lomin ™' BN 0.2 Lomin ™' S B F 15 Lomin ™' IH 3N
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Table 2 Detection limits of the target elements by PE Optima 7000 DV ICP-OES

P oIl le o m F?l P oIl B? P Gl le
/(mg-L7") /(mg-L7") /(mg-L7") /(mg-L™")
U 0.01 Mg 0.01 Ni 0. 0005 K 0.06
Th 0.01 Cu 0.0015 Li 0. 0005 Al 0.001
Fe 0.0005 Zn 0.0002 Ca 0.01 Sr 0.0005
Mn 0.0002 Co 0.0005 Na 0.03 Ba 0.004
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2.1 g XoKIEF TR &

W HIK (WY-20) 1 U 1 Th & 843514 2. 260 mg-L ™' F10.072 mg-L™"; YEF 7K (WY-30) th U &
$78.700 mg- L™, Th F# 0.8 mg- L' (£ 3). XEEEHUE KR LR EHME, S 28U A5 1975
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5.000—17.33 mg-L™' ,Fe Mn Mg, Ca,Cu Fll Zn 0 & AR S, 43518 383. 8—3060 ,455.8—841.0
1829—2660 .607.6—755.3 5. 784—5.969 12.65—31. 84 mg-L~". BIRKFR/MZ HI R W5 4 2 il e vt
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74) 1 10 5L L. HORRIE RS DK U & A BT g, Ak 81 (WY-3,1.863 mg-L™") i
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UogE™ T D,

B R R AKGE [R] AHE T 25 K B AR 2 . 3 I (S4 . WY-1 F1 N11) $d % B
(F3) AMIEE K A & B = A G 3R £ B U A Min, HEH B X1 4090 R 0. 499—5. 002 mg - L' Al
23.07—58.49 mg-L ™" SF¥ME 3R (2.304 £1.524) mg-L 7' F1(40.49 +12.87) mg-L~" ¥ & T 1.
b 7K e HEBCRR HE ( GBI8—74M% F1 GB8978—1996"%1 ) . Th & 8 AIK , 40K T £ 114 46 I B2
(0.01 mg-L7") Kt A BE th AR T HE MR v (GBIS—74" ) ) AR K 32 B2 /K6 IX B B W BfF 42
BU Je A K AL BEIE LR 2. KR T DX AR 28 i R A 33 W B 23 (ST) 1 U Th Al Mn (9% & 53
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7 1 XIBHA A2 R SR AR AT TR A IS bR K BRI 5 4k F) 52 ) 985

ORI W], Th $h /KRR AE pH > 3.5 B, BRI Az BUBCR B AR ERTUTE ™, IR A 3 Nl 45 5%
FEARE K Th (7% . R, BT K T SO3 - WREERS R (MR Yok R R R 1E i 12 A il e ) , U fig
DI VA B A BE AR RR £ (U0,80, « nH,0) B4 G RR & 3 (M, [ U0, (S0,), ] Fl M, [ U0, (S0,), 1) B
FFAENST Mn GELL Mn® " IEAEAE , DR IL 3 B0 A K RIAL B R BB R A% /K U R Min AV B
KA T A it — 2P 56 3.

2.2 WIXMHERREFOKIET TR G &

PSSR TS TR KA S e F K, 7 X BRI RARTY SRR (B3 1.3 F14) HER e Z
ML (R 4). Hh UFHEEHN0.005 mg- L™, B S {H A 0. 009 mg - L™'; Th P & &K
0.014 mg-L™" B {5 0.022 mg-L™". Fe ,Mn, Mg, Zn Li, Ca Na K Al Sr fl Ba 0y & &40 9K
(0.039 £0.024) .(0.035 +0.022) . (0.629 +0.478) . (0.030 +0.047) . (0.026 +0.009) . (1.713 =
1.703) .(3.689 £2.268) .(2.550 £1.002) .(1.561 +2.729) .(0.010 £0.008) . (0. 008 £0.006) mg-L~" ¥
51K KA RAE " ML, T Cu Co Ni 39K . F Il 1, — 7 MR I 2 5530 13X 26 33 (1R
1.3 F4) BT M AZ 20 X A5 Y 55— 71, o X sk A i B AR 70 2 19 KSR AR IS Tk B 2RI
IR WK S AL T R —7KF.

2.3 PRIKREHON Hb F A5 L 1 52 1

Xof IR 2 TCR AR (32.5) R SO R 1.3 T 4) JTTR AR (e 4) vl %0, h TICER
DT IX A FANER K, B 2 WRAZF T U M Mn 75 5. MK BHZ W 2 | U AW E X 8] K
0.003—1.781 mg-L~" ,SFHIEH 0.415 mg-L~" , FEAE TEEF KA A IR A5 5(0.050 mg-1.7") .
FAKWRR W 2 U AR X8 4 0. 006—0. 883 mg-L~" SFEHI(E 4 0.233mg- L™, KR/ TE#ER
IR fe R A & s B 2 T Min (9 85 8 e A K IR SR OK 0 40 5008 (8. 72 £12.8) mg- L™ Al
(8.56 +12.61) mg-L~" e B EAE WG A H/K TAARME (GB 5749—2006,0.3 mg-1.~") "7 Y 30 4. $53C
BR GRS A i Toll A 7 S Bl PR M BRI F T HED BRI
W Mn Ah FEA PN Tad R i AT RSP Mo, FECEZ0ET T Mn 19 & S48 Mi . B U
Mn #h, HeE gt 40 Th Fe ,Cu F1 Zn 25 H T A AR 7 AR /K THEARHE (GB 5749—2006) 7. 5126
o), M3 3 X NG 1 7K B TE At S BRI B YK U Fl Mo &A%, 20914 0. 238—0. 353 mg-L ™"l
79.62—156.1 mg- L' (& 3). LA UL 87 DK A 7™ B2 7K (8 06T i) PRl DX 35 bt 3 K %) 455 o o 7 A T B
b R

W 1 s, SR B F KR 2 KR U Fe 93 AR KA B R, {3 Co \Li  Th Mg HJ 5
EETH7KE  Mn  Ca K B9 & & EARRIFAZE 1M Cu.Zn Ni Al Sr #l Ba BY& EJCH A8 (LA, 98 H
JREA RRE AT RESZ 2 T 2RISR R LSS R (1) Mke il st f R B VR R ; (2) 87 IX L3 i, SR A
B IR Gy B AR ) D7 18I T A A VA AR T 5 (3 ) BRI TR Wy s 85 4 [T R UKL rh T 3R A A
YER. B LR AT A ) Toie @Al KA 2 SF oKk, G A HE B i3, KEZBOTR S AL T
R R A, 3k B FURE AR T B KR (AR 1.3 A1 4) AR 2, 3] T — @ MR, i
ICE RS R R LA T B R, 3 AN IS R R DT e A= A S50 o0 2R 118 W 4 e
BUWEH SR AT 2R R .

2.4 WXEBFEEAEXHKFICENGE

R AR A AR K (WY-23) H U 55 (0.064 mg- L") B i3 F 3K 309 (S5 F1 N17) 19 % &
(0.002—0.006 mg-L~") , HHERZHOTR S -WAHN A BTt (£ 6) . P57, 0" KRR AT IR K &
Bk A T2 T K. KB KR 2 T KRB E R, SR BT R & L. Bk,
WX D T KA — 2 RGBS, AT DR AT DX R HIOK B 2 4. B S i 2, BT XA 1Y 1
BIK(S6) M FATE KT /K (S7) Ff U Th A J0 R A9 & 38 AR T A T O /K 1 A A
TR BT AR Z B0 075 Y. UL rTE I T B R R A A 7= 06 sl b 2K 1975 G H AiTe L RR T4l
A DRI 142388/ N A DX 3 AELATA I 5 LR AR DGR T2 6% 1 4.
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Fig.1 The elemental concentration in the recipient stream of the discharge effluent
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Table 6 The elemental concentrations in the surface water of the residential area around the mining site (mg-L™")

SRAEHT 1] FE S U Th Fe Mn Mg Cu Zn Co
2010.05.07 S5 0.002 ND 0.035 ND 0.367 ND 0.165 ND
2011.06. 19 N17 0.006 0.022 0.185 0.104 0.299 0.001 0.397 ND
2010.11.04 WY-23 0.064 0.008 1.330 1.020 4.150 0.003 0.834 ND
2010.05.07 s6 ND" ND 0.214 0.342 2.216 0.001 0.007 0.003
2010.05.07 s7 ND ND 0.049 ND 1.238 ND ND ND
KA (8] FE M5 Ni Li Ca Na K Al Sr Ba
2010.05.07 S5 ND 0.001 2.344 2.795 1.203 0.076 0.010 0.007
2011.06.19 N17 ND 0.016 1.480 2.064 1.381 0.105 0.006 0.005
2010.11.04 WY-23 1.890 5.260 3.470 185.4 0.014 0.047 ND 0.006
2010.05.07 S6 ND 0.002 7.404 3.188 3.024 0.032 0.041 0.033
2010.05.07 s7 ND 0.001 10.82 1.043 0. 855 0.079 0.021 0.010
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Environmental quality of surface waters in a
uranium industrial site in South China
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CHEN Yongheng'*" LI Xiangping’ WU Yingjuan'’
(1. Guangzhou University Key Laboratory of Water Safety and Protection in the Pearl River Delta; Key Laboratory of
Environmental Pollution Control and Isotopic Application of Guangzhou City, Guangzhou, 510006, China;
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Education & Guangdong Province, Guangzhou University, Guangzhou, 510006, China;
3. Department of Earth Sciences, National Taiwan University, Taibei, 106, China;

4. South China Institute of Environmental Science, Ministry of Environmental Protection, Guangzhou, 510655, China)

ABSTRACT

Forty-two water samples including industrial wastewater, pond water, river water and drinking water were
collected in a uranium mining area in Guangdong Province for identifying the polluted waters and the key
pollutants. The samples were measured by inductively coupled plasma Optical Emission Spectrometer for
concentrations of U, Th, Fe, Mn, Mg, Cu, Zn, Co, Ni, Li, Ca, Na, K, Al, Sr and Ba. The results show
that; (1) the uranium mining site is mainly subjected to the pollution of U and Mn, with concentrations
ranging from 0.238 to 8.700 mg-L ™" and 0.62—94.23 mg-L~", respectively, both exceeding the Chinese
Integrated Wastewater Discharge Standard ( GBJ8—74 and GB8978—1996); (2) the main pollutants of the
recipient stream, which collects the discharge effluent, are U and Mn, with U concentrations of
(0.415 £0.619) mg-L™" during dry seasons and (0.233 +0.308) mg-L ™" during wet seasons, and with Mn
concentrations of (8.72 +12.8) mg-L ™" during dry seasons and (8.56 +12.61) mg-L ™" during wet seasons;
(3) the recipient stream has higher concentrations of U and Fe during dry seasons than wet seasons, while
concentrations of Mn and Cu remain generally stable ; and the studied elements show a general decreasing trend
from the mining site; (4) the adverse environmental impact of the uranium industrial activities at the present is
limited to a small area surrounding the industrial site.

Keywords: uranium mine, radioactive contamination, heavy metal contamination, surface water.



