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Distributions and Seasonal Variations of Total Dissolved Inorganic Arsenic in the

Estuaries and Coastal Area of Eastern Hainan

CAO Xiu-hong', REN Jing-ling' , ZHANG Gui-ling' , ZHANG Jin-e', DU Jin-zhou®, ZHU De-di’

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. State Key Laboratory of
Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China; 3. Second Institute of Oceanography, State
Ocean Administration, Hangzhou 310012, China)

Abstract; The concentrations of total dissolved inorganic arsenic (TDIAs) were measured by Hydride Generation-Atomic Fluorescence
Spectrometry ( HG-AFS). Two cruises were carried out in the river, estuary, coastal area and groundwater of eastern Hainan in
December 2006 and August 2007. The concentrations of TDIAs in the Wanquan and Wenchang/Wenjiao rivers and their estuaries,
coastal area in December 2006 were 4.0-9.4, 1.3-13.3, 13.3-17.3 nmol-L ™", respectively. The concentrations of TDIAs in the
Wanquan and Wenchang/Wenjiao rivers and their estuaries, coastal area in August 2007 were 1.6-15.5, 2.4-15.9, 10.8-17.6
nmol-1,™", respectively. There was no significantly seasonal variation of TDIAs in the rivers and estuaries during the dry and wet
seasons. Compared with other areas in the world, the concentration of TDIAs in the Eastern Hainan remained at pristine levels. TDIAs
showed conservatively mixing in the both estuaries. The concentration of TDIAs of groundwater was below detection limit ( BDL)-41.7

nmol+L~". The submarine groundwater discharge (SGD) to the coastal area was estimated in the drainage basin of Wenchang/Wenjiao

river based on the average concentration of TDIAs in the groundwater and SGD water discharge, with the value of 1153 mol-a™".

Budget estimation indicated that the SGD discharge is one of the important sources of arsenic in the coastal area.

Key words :total dissolved inorganic arsenic; distribution; seasonal variation; Eastern Hainan; estuary and coastal area
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Fig. 1 Sampling locations in the Wanquan and Wenchang/Wenjiao rivers and their estuaries, coastal area and groundwater of eastern Hainan
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Table 2 Temperature, salinity and concentrations of TDIAs in the Wanquan and Wenchang/Wenjiao

rivers and their estuaries, Coastal area of Eastern Hainan
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1) 45 9 SR~ 80 B o v AR 22
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(@ 3 L (#=0.01651) ) 16 (r*=0.8069) o
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o O 2007-08 A Q
1 L 0 L L L L 1 Fat ' 1 1
40 20 0 10 20 30 8 4 - 10 20 30
R 11 B /km #h R 11 R 7 /km 23514

B2 2006 £ 12 A, 2007 £8 AR RAORXE/XHTO TDIAs BT A
Fig. 2 Behavior of TDIAs in the Wanquan estuary and Wenchang/Wenjiao estuary in Dec.2006 and Aug. 2007
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Fig. 3  Concentrations of TDIAs in the Coastal area and groundwater in the eastern of Hainan
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D Ry EE AR R A R ST A R R DATR X 1 i R ) At
A R AE AU RE I, PRI 00 M T K TP OR R 25
A ) 5 e AT A
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HERCAE A SRR YN 25 S 38 1 X A2 3] 1 B Bk 22 1) E
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TP BOE A 4 T K B i ik T AR A R ) AL 3R M Bk
s BT AR i g AR AL R U 1 Y SGD 2R 9. 65
x 10"m* +a ™" MK (o AL 9 12 S
Er/ SO 11 B G B w7 ) TDIAs B9 23k B2
12. 0 nmol - L ™" | #iRIE A 2 SCD x ¢y, , W1 TFE
2007 4 8 J i FE SCE/ SCHO 1R K 18] 5
B i%iE A1 153 mol-a ™. HR¥E Boyle 45 i i 1y
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(Qp X o) 2090 mol-a™", KM, I g A BB UT /3
b 7K A 18R I e X ) R EOR PR —.
2.4 AR SR AS JCHLAE e
I REES T JBE BT L

P340 T T SR K] 1 SCE /SO Kl H
TDIAs B9 B A A AT 1136 T8 B % L. ok
FE AT DL ¥ R ARSI TRT A I 1 TDIAs 14 ¥ o 1A 8 fi 1K,

*3 ARARAOXE/XZARAOZRESETHNMSHETNO BT

Table 3 Comparison of TDIAs concentrations in Wanquan and Wenchang/Wenjiao rivers and their estuaries with other estuary and bay

X TDIAs/ nmol-L ! P[] Sk
T3 5w 1.6 ~4.8 (3.7) 2006-12, 2007-08 AW
iR 3.7~15.5 (7.7) 2006-12, 2007-08 AW
3CE/SCH 1.3~6.1(3.2) 2006-12, 2007-08 AW
/ST H 2.7~15.9 (9.9) 2006-12, 2007-08 ENGi
Zenne Ji] 12.9 ~48.0 2003-12 [41]
S 13.7 ~18.8 2008-04 [15]
TSI 7.7 ~28.3 2001-08, 2001-10 [20]
FIGEL 13.1+5.0 2006-04, 2006-07, 2006-11, 2007-01 [21]
Kirno 13.5~25.2 (17.9) 2004-09 [16]
BRiT. 17.8 ~25.8 (22.3); 18.2 ~41.2 (25.8) 1999-07, 2000-01 [42]
Scheldt ji] [ 25.6~53.4 1997-07, 1998-04, 1998-09, 1999-02, 1999-04, 2001-05, 2001-07  [11]
Thames Ji I'1 97.8 5.7 1989-02 [31]
Gironde 1] [ 14.2 ~20.2 1994-05, 1995-05 [43]
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