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Fig.1 The sampling map of Tibetan Qiang Autonomous Prefecture of Ngawa, Sichuan Province
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Table 1 The statistics of Se content of water samples in Aba region
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H R E2E SRR (B FREAS S E S0 i o
3.2 PRk G R

IR AK R 2 H A AT AE BRI Y, K b A 32 2232
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o N pH Eh Se ¥ (png/L) Se f & <0.001 pe/L Y531
(V) VIE | CPHE | o BME O T PO | BEARANE(n) SRRSO I (% )
Rk 36 7.81 165 0.058 < 0.001 0.0067 < 0.001 25 69.4
HiFEIK 46 7.91 194 0.148 < 0.001 0.0221 0.011 20 43.5
iR K 21 7.47 119 0.210 < 0.001 0.0523 0.050 6 27.3
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Fig.2 The Se content of water samples in Aba region
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Environmental parameters and Se content of surface

Table 2

water in Ake River and Aqu River of Aba region

v OCFERPTE REERTEE R Eh S it
FER G ! pH
iVERT GUEE (m) (mV) (pg/L)
ABW-05 %3 KT 3373 819 170 0.089
ABW-07 %3t BB 3343 819 182 0.068
ABW -08 % K 3BI3 822 187 0.074
ABW-11 %% iR 370 8.04 192 0.061
ABW-14 %% T 3109 7.95 210 0.027
ABW-12 % BIHEA 3108 7.68 188 0.013
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Fig.3 The correlation analysis of surface water environmental parameters and Se content from Ake River and Aqu River in Ngapa

county
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Fig.4 The correlation analysis of surface water environmental parameters and Se content from Zequ River in Rangtang county
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Table 3 Environmental parameters and Se content of surface

water from Zequ River in Rangtang county

b RRERE  RAEA 15273 Eh  Se i
FE RS " pH
ERS: JIFAER R (m) (mV)  (pg/L)
RTW-03 e HARE 3534 7.84 200 < 0.001
RTW -05 il g 3481 8.13 194 < 0.001
RTW -13  ®iAik il 3365 8.41 168  0.04
RTW-10 A3k L 3345 8.32 143 0.06
RTW -07  #HAk HAK 3326 8.20 152 0.02

BA o 22 PR REAS BEBCA SR AU T, ¥4k 7%
FEAR/IN KAV 22, T 14 pH WA B A, (BT )& T
Sk FEBA SMEAN S RURTHR T, T A A EAE
JRVE K o608 35 2 A IR xS R £ T
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ATASEA B 1T /K pH Eh 1 Se & 513
EAEAHC AT R B, B pH 5 Se 4 BB IEH X,
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Table 4 Environmental parameters, Se content of surface water

and correlation analysis of groundwater from different

counties in Aba region

- ChIRBEEL e EL PTE LrJEE R E | MISE MIe
T |(n=2) (n=9) (n=4) (n=4) (n=2)| HMF AEHK
pH | 7.48 7.77 7.58 6.97 7.54 |pH: Eh 0.1486
Eh -22 169 176 133 141 |pH: Se 0.6781
Se 44| 0.0360 0.0861 0.1049 0.0134 0.0213 | Eh: Se 0.4355
(a) LB S b/
P SRR L o0 0.10 020
176 MR i i e
Ykl Bk
3.8m WL B
500
SRRR AT e MK
o+ 1000
10.95 m s - I
11.05m R LR
15001
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(SRR AWRE TS P W e IR SF 22 SN IE i U S RIS

Fig.5 The profile of water well in Hongyuan and Barkam county
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Table 5 The correlation analysis of groundwater environmental

parameters and Se content in Rangtang, Ngapa and

Hongyuan county

X3 pH: Eh AHEHREL pH: Se #HXERE  Eh: Se #HX R
By -0.1888 -0.4097 -0.0228
] 3071 L 0.3167 -0.3054 -0.9979
AN ez 0.2548 0.9771 0.3733

N T A R K P AR AT AR
B R £ Aol /N FE R SRR LR R AR
PN K SCHILT R G 1R 7K S 4 A LA 55
36 X KA A A RN /KRB S BRI &
o BN, P I A A LR T B 22 )
B, W K Y Eh Rl & A7 e H 25 5

X 5 ZLJR B2 i S ol /NSRRI R R BB AR
B COK SR 20 B R B0, 20 R 22 i & oty /Ng
Fat i ) T A ORER A AR RS RO D 4R, 35 7K

(b) HIRBEEABE M

rm Skt 13 o001 _02 03 04
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Table 6 Environmental parameters and Se content from two wells in Barkam and Hongyuan county
. o . o geve) HFK
HERS | REMTENE S | REFTERA | K (m)
Se &t (ug/g)  APLRER(%) pH Eh (mV) Se & (pg/L)
MEKW -07 | Zh/REEEMA K 2 AR 2559 0.169 6.80 6.72 4 0.034
HYW -07 AN =g A 3515 0.058 2.20 6.82 158 <0.001

P AFE 10.95 ~11.05 m [A] 10 em JERY {4 A 1%
JEARNE S IR PORR AN . IR HEXS KA
R TAE 12 m BRI 3535 5 e 1 SR AR B il
EEBGRAN, FIE Y 41,0 ~87.0 m [ AR 7 ik UL
1o AR ISR, 3K A W B A P A 5 i LR
FEHL TR A PR & R P E T BT Eh, AL
JROGTAI G 3R 1A W0 B R A 2 7 1 T K ARl T R K
oo R SCRE AR A -1 TN 1 BF 7 DA i 5 1 B
JRAR I Al = R S TR R BT, o
B Hb A AT S0 3 U LSS 5 A O 3, A
HUSTHEAR & 2 1 bR~ P R H T F 2R

4 i

308 3 T BT 00 DX =K A R e Y 3 A S
G, KR AR G 2Rt 2 U T b T (AR AR B 7R b
IREE R AR G i 0 A AT N 5 AR AR B
(R SRR 285 A, %o by A 108 ARG B 52 A 7 0 7 o S
k.,

(1) By 300t DX = A 7K A o g G 35 i 341K
i & e B S K > Rk > IR K, B Y
SRR AR A A 32 A0 i XA 0 38 10 Jo 4 40
AR , [FIsE 5 v T /K Al 4 /0

(2) Bl IR 5 DX 1Ly 52 K H 8 il 5 7 308 R
0.0067 pe/L, i KAEAL K 0. 058 weg/L, % F 4 4E LA
LU SR 7K R 3 R R AU 1) 760 B, A R R A8 A £ Bl
o LIRS FE, B Y RSPl st K v Al B
FAEC ISR AK A BTG, e KAE R 0. 148 pg/L, B 5
5 pH BEHIR A, i T BTl X 2 K %R
F& KPR TCE TR R R, H K AN 5 it
AN SEEEEE

(3) BT A 5 X LIS K AR, 3T 7K Ao 5 &
e, bR T 5 pH 2ESRIEAH AN, A P AR & 4R
[ ER L 2E R f P 3 T SRR

(4) KB 195 G i KR SR O R %), A
RGP AT 1 DX B A AR > 15, B4 AR U
PE AR A BRI A, V0 Xo AT B 58 (R AR, o XoF
KBTI i BA EEE L,
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Study of the Contents and Distribution of Selenium in Water Samples from
the Western Sichuan Plateau and the Incidence of Kaschin Beck Disease

LI Jie'?, LIU Jiu-chen', TANG Qi-feng' , MENG Tuo', YUAN Xin', MA Bo'*, ZHU Xiao-hua'"
(1. National Research Center for Geoanalysis, The Key Laboratory of Eco-Geochemistry, Ministry of Natural
Resources, Beijing 100037, China;
2. School of Earth Science and Resources, China University of Geosciences ( Beijing) , Beijing 100083, China)

HIGHLIGHTS

(1) The contents of selenium in three kinds of water bodies including spring water, surface water and groundwater
are generally low in Aba region, and the selenium content in groundwater is relatively high.

(2) The influencing factors of low selenium include geological background, geographical environment, pH and Eh.
And the geological body with low selenium is the most important factor.

(3) Local residents should change the habit of drinking spring water and increase the input of drinking water with

high selenium.
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Water sampling Water preservation AFS analysis

ABSTRACT: The West Sichuan Plateau is one of the most concentrated areas for Kaschin Beck disease. Lack of
selenium is an important factor of Kaschin Beck disease, therefore, selenium content study in this area is important
for its prevention. Atomic Fluorescence Spectrometry was used to analyze the contents of selenium in water samples
in the Aba region, West Sichuan Plateau. Results show that the content of selenium in water is low, and the
content of selenium in groundwater is obviously higher than that of surface water and spring water. The content of
selenium in spring water is 0. 001 —0.058 pg/L, with an average value of 0. 0067 pg/L. The distribution of Se is
controlled by geological background, pH and Eh. The low selenium geological environment is the most important
factor leading to low selenium content in spring water. The selenium content of surface water is 0. 001 — 0. 148
pe/L, with an average value of 0. 0221 pg/L, and the influence factors of selenium distribution are geological
background, geographical conditions and water geochemical conditions. The content of selenium in groundwater is
0.001 -0.210 pg/L, with an average value of 0. 0523 pg/L, and the influence factors of selenium distribution are
geological background, pH and Eh, as well as the content of organic matter. This study indicates that low selenium
spring water cannot provide the selenium nutrition needed by Tibetans whose main drinking water source is spring
water, and is thus not suitable as a water source. The surface water resources in the Western Sichuan Plateau are
abundant. However, the migration of elements in water is very strong. Therefore, it is difficult for selenium in
surface water to enter the ecological chain, making the surface water unsuitable as a source of drinking water. In
order to reduce the incidence of local Kaschin Beck disease, groundwater with high selenium content should be
used as a source of local drinking water.

KEY WORDS: Aba region of Sichuan Province; Atomic Fluorescence Spectrometry; water sample; selenium;

geological background; water geochemical conditions
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