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Table 1  Spatial distribution of total arsenic, As(V), As(III) in the Lihu subterranean stream

B As As(11D As(V)
FE AR FE R 5 Q/ m¥/s
ng/L

N LHo1 42,32 15.10 27.22 1 600
LG R A LHO2 86. 30 25. 89 60. 41 1760
$r 5y R K LHO3 35.15 19. 28 15. 87 1809
W KU LHO4 15. 93 7.50 8.43 1 844
BAT A LHO5 33. 60 6.32 27.28 150
HE R LHO06 12.50 6.00 6.50 143
NG R LHO07 17. 22 11.05 6.17 1 400
T HE W LHO08 25.26 15. 25 10. 01 3390
AU AT LHO09 32.51 12. 60 19.91 600
AN ST e LHI10 16. 45 5.68 10. 77 678
& bbb T A E LHI1 126.19 1.76 124. 43 410
FIZEH T WAL LH12 22.06 3. 80 18. 26 680
AN LHI13 8. 69 7.33 8.27 5158

T <A HL (— AR — ) W& BE 349/ T 0. 000 4 pg/ L ARBFR AR IEAT /34T

2 Sy B M R AT T B As As(TTD & As (V)
SRR, NIRRT DUE L BRZE A LHO2 Ab R
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Fig. 2 Variations of the inorganic arsenic concentration in

each trunk stream of the Lihu subterranean stream
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Table 2 Basic physic-chemical properties of the sediments and the

hydro-chemical index of water in the Lihu subteranean stream

g D B B o b A N g SR gy B AR
FEG By P3N S B R 1~ S [ ] . by HH 0 H - -
Ym5 LHOl LHO2 LHO3 LHO4 LHO5 LHO6 LHO7 LHO8 LHO9  LHIL0 LHI1 LH12  LHI13
Fe 10.39 13 8.73 9.21 10.97 9.91 7.89 8.47 6.58 6.03 11.3 4.95 6.91
Al 5.25 4.87 5.09 5.12 5.8 9.14 833 552 529 4.8 814 2.67 3.46
Mg % 0.56 0.51 0.53 0.52 1.25 0.51 0.23 0.39 0.91 0.29 0.39 0.22 0.38
Ca 5.33° 6.89 0.95 1.72 2.33 3.8 2.64 4.53 3.31 3.16 856 1.69 3.88
Ul SoM 5,06 7.35 1.49 3.97 1.09 5.33 2.64 1.72 3.31 3.16 453 1.69 2.3
?FZ Mn 363 518 356 277 378 419 330 304 444 249 494 223 281
As he/g 98.4 113.4 23.72 48.26 49.7 38.66 38.2 45.8 43.5 14.94 121.6 9.64 9.33
As(I11) 39.73 67.08 9.82 19.71 12.92 15.86 22.3 29.1 16.8 4.34 63.2 3.65 5.12
As (V) 58.67 46.32 13.9 28.55 36.78 22.8 15.9 16.7 26.7 10.6 58.4 599 4.21
K' 0.1 1.44 1.58 1.49 1.06 0.74 2.64 1.73 1. 56 1. 44 0.72 0.58 0.19
Na' 1.46 1.28 0.14 0.6 1.52 1.51 1.74 1.22 1.15 1.01 0.69 1.28 1.24
Ca? 41.57 65.68 10.02 34.4 48.6 31.9 38.8 33.7 46.7 458 62.3 36.1 13.94
K Mg?' mg/L 6.34 6.74 3.32 5.8 141 57 6.09 6.4 6.69 6.27 3.81 8.82 1.57
i cl 3.22 1.25 2.33 3.11 1.89 4.35 6.47 5.67 1.65 3.88 1.29 2.53 1.34
50,2 22.16 30.75 49.62 25.33 35.21 53.62 60.78 37.22 40.22 29.88 17.26 22.87 39.87
HCO; 132.2 147.76 152.43 150.88 122.88 158.7 126 152.43 155.21 208.42 149.32 213.42 236.42
x3 BRFRZEWEXESH
Table 3 Correlation analysis between arsenic and impacting factors
SFe SAl SMg SCa SOM SMn SAs SAs (I1) SAs (V) WK WNa  WCa  WMg  WC1 WSO, WHCO,
SFe 1
SAl 0.44 1
SMg 0.35  0.042 1
SCa 0.585% 0.312 -0.119 1
SOM 0.595% 0.295 -0.116 0.657* 1
SMn  0.748™ 0.504 0.382 0.667* 0.627*% 1
SAs 0.827% 0.351 0.148 0.826™ 0.699** 0. 769** 1
SAs(II1)0. 778% 0.327 ~-0.039 0.867** 0. 713*F (. 752*(. 959** 1 0
SAs(V) 0.800%:0.344 0.345 0.699** 0.615% 0.712**0. 947** 0. 819** 1
WK -0.068 0.293 -0.064 -0.282 -0.159 0.012 -0.131 -0.014 -0.25 1
WNa 0.008 0.196 0.085 0.12 0.114 0.012 0.012 -0.001 0.026 -0.046 1
WCa 0.479 0.246 0.188 0.648% 0.55  0.579% 0.724** 0. 700** 0. 680* 0. 078 0.266 1
WMg -0.283 -0.114 -0.439 0.001 0.313 -0.133 0.036 0.11 -0.05 0.205 0.187 0.281 1
WC1 -0.226 0.413 -0.398 -0.25 -0.176 -0.386 -0.272 -0.206 -0.32 0.533 0.362 -0.197 0.358 1
Wso,  -0.139 0.422 0.009 -0.412 -0.219 0.012 -0.445 -0.37 -0.49 0.525 0.233 -0.47 -0.17 0.49 1
WHCO, —0. 663* -0. 593*-0. 464 —0.15 -0.209 -0.541 -0.577*-0.479 -0. 631 -0. 405 -0. 109 0. 369 0. 034 -0.23-0.17 1

e RIARTE 0. 05 JKF WA G * * FRAE 0. 01 K P BFM K h=13,

M 3 7] LLF i, SFe,SCa,SMn & SOM 5 i
As As(IID FI As (V) IR B8 m A 6 6 & . JE
H1,SFe.SCa.SMn 5 3 FIE &M ARTE 0. 01 /KF b 3
5. SOM 5 As As(ITD FE 0. 01 7K 5 3 4 56,
5 As(V)TE 0. 05 /KPR FEMK, Kk KT Na™

Ca®" \Mg®" 4 PP EZHE 7. Bk Ca®" S R
FASCLASN A B SRl BRI G PE X AT 8 . 3 B 2
RS AR BT B 2 o O G SE &L Hh 5 HCO;
ViR PSS S SR TE
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MBI MIEE R Fe 5 3 R 25 0l Y 4 ¢ R 8K
43 912R0.827,0. 778 F1 0. 800, Mn 15 3 FhIE 25 fifi iy
AR By 0. 769,0. 752 F1 0. 712, X 5 AT A
ORI FE 25 AR AF . (B S AL 5 8 i A 6 MR A 35 3
BEIKF-. 51 AL 507 A 0 R b A G
A B R E R AN R . (EAR T AR TR R KR
Y Ca B DU 0 Ca, ¥ 5 U1 Y A 6 il 28 B
H R AR DG L B Ca 1 AE 7R K R iy b & A T
ULFL (Precipitation) , i& U AR W) op Ao B & 18 15

SEfR F.Ca 5 Fe.Mn —F,. 0 LS As TE LSS
Py B ok . Goh A8 IR IA R Ca.Mg . Na
X As(ITD AL AsCV) (W By B £ 7R T BE B 2 F
Fh 18 i, A1 2 1 2 N A L 3L Ca 09 02 3E 4 H 5
MR, EESE T Ca B 7 0T LI E 0 B 5 %
T, {5 5 WA F 710 3 T P I P 396 5, 20 7T G S T 5 B
B AR 7 i 22 e B S R R 3 R R AR
T A7 BH BV B 0 B SR Ak T X — b Y R
N LI 1l T AT B T B 2 K (A H i R A A A A
TEARMF A KB bR T AR S (Res-As) Z Ak, ] i i
e AT e VT A Y AR I B LA Fe-As fll Ca-As
WRAETE, H UL Ca-As B i LB 45, Al-As Hll Org-
As 21 AR X B /DS S — T IS U
FELL Fe-As fl Al-As JEA N E R HF 2
JE DR S VT 28 1 IR A b X 7 R A AR 7 ol 3 A
FRIX BRI R Ca & B &Y, CaCO, Ml
Ca(HCO, ), 75 i 1 P58 45 140 T AT 05z Bt Ay i i
20O AR B UR h WelD AK AR T G XU
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Transport process of arsenic in karst subterranean stream and analysis on the
influence factors: A case in Lihu subterranean stream of Nandan county. Guangxi

ZHANG Lian-kai, YANG Hui
(Institute of Karst Geology s Chinese Academy of Geological Sciences / Karst Dynamics Laboratory ,
MLR & GZAR, Guilin,Guangxi 541004, China)

Abstract: The arsenic pollutants generated by the arsenic industries and mining enterprises in karst area flow
into subterranean streams and contaminate groundwater easily because of the unique hydrogeological charac-
teristics of karst area, which is a serious threat to the water ecologic security and local residents’ health. In
order to elucidate the geochemistry reaction mechanisms of arsenic in karst subterranean streams, the Lihu
subterranean stream in Nandan county, Guangxi Province, Southwest China, is selected for the study. The
main outcropped lithology in the Lihu subterranean stream catchment is Carboniferous-Triassic limestone and
the karstification rate is 31. 67 %. Arsenic species, sediment physical-chemical properties and hydro-chemical
characteristics of the water are analyzed by inductively coupled plasma mass spectrometer (ICP-MS), X-ray
fluorescence spectrometer (XRF) and plasma spectrometer (ICP) respectively. The results show that arsenic
concentration in the Lihu subterranean stream is high and it is closely related to human activities. The con-
tent of As (IID), higher than As (V), occupies 53 % of the total inorganic arsenic in the Lihu subterranean
stream due to the low redox environment, which increase the arsenic ecological risk in this region. The con-
tents of total arsenic and As (IID) as well as As (V) are attenuated by 51 %, 36 %, 59 % respectively in the
underground river. Correlation coefficient analysis calculated with SPSS indicates that sediment Fe, sediment
Ca, sediment organic matter, sediment Mn and water Ca’" are the positive factors that promoting the deposi-
tion of arsenic from water. While water CI~, SO}~ and HCOj; , negatively correlated with arsenic in the wa-
ter, do not facilitate to absorb arsenic. Compared with other water bodies, such as Quaternary groundwater,
surface rivers and lakes waters, Ca and HCO; turn out to be the important factors for mobilization and
transformation of arsenic due to the high calcium and bicarbonate content in karst water. Therefore, karst
hydrogeological characteristics should be considered during arsenic contamination treatment in karst ground-
water.

Key words: subterranean stream; transport process of arsenic; influence factors; correlation analysis; Nan-

dan county, Guangxi
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