1,2

s

(1.

, 100037; 5. ,

(As)

(1]

(2]

(3]

1979

102

HR#kE REOATS

1,2 3.4 5 5

, 541004; 2. /
541004; 3. , 100037; 4.
066004)

WE: o R ETE R G EFREIET BEARAICGNENRR, SATAET O RRY T 95 E

WEFS RN TEREMAGFERR AT PN EAETZEL, BIFIAEFHERRE, 52
By SR AT QIR AR 6 R B HEAT T MR, FF KRB Tessier 4 i 4 SRBUE AV ILARY F 69 4
EHERTT RSN . £REAW, B0 RERBRY T MGFKZIA 3573~46.63 mg/kg, KT
Ok BIRAR ARG ST E A 13.60~16.00 mg/kg, AT U RBM AL ERIL S TFR AT, LHL
TR EIG A K%, EBEMERRY T SRR ER—F, PAKRESH L,
EHEEN 7% L, AEHAMSEETE D, AP THABRRBNTIHRSESERD, FHH
1.04 %, & AR5 5l pH AR S EH —L Mk %k &, pH AT L EN R LIRS H
AR 64 T A 4 A AF AR

S8R
FE 4 %S X820.4

MamARY, B, RS AR
CRRFRIRED: A X EHS: 1000-3096(2012)09-0102-06

[7]

7.7  km?, 18 mt™

[9]

, 87%%,

95%!'!
4] [12]

Tessier ,

[5]

(XAS) X (XRD)

s Tessier
[6]

:2011-12-29; :2012-07-12
(201011CSJ09);

(2012012); (201101A218)
(1981-), , E-mail:

zhangliankai@karst.ac.cn

/2012 / 36 / 9



HRRE REORTS

1 A
1.1 H#eREHTRXE

> 2011 4
1 0~5 cm,
5~20 cm  20~50 cm
5% HNO;
-7C ,
2 mm
119°23"  119°26'  119°29" 119°32' 119°35'E
39°57T'N
39°54' ’ %ﬁ
39°51"
39°48'
o CRRE L
0 1 2km

Fig. 1 Locations of sampling

1.2 RABRHFTHREAEHSESEHFRIR

HCI-HNO; (3,
0.5g 25mL ,
(1:1)HCI-HNO3 10 mL, ,
2 h, , ,
10 mL 50 mL , 10 mL(5%)
s 0.5 mol/L HCI
50 mL, 15 min, -
W(As)
Tessier [6.14-13],
(S1): 20¢g 50 mL

, 1.0 mol/L  MgCl, (

pH  7.0)20 mL 6 h, ,
As (
)
(S2):
1.0 mol/L  CH3COONa( CH;COOH
pH 5.0) 20 mL, 5h, s
As
(S3):
0.04 mol/L 40 mL,
95 C 6 h( 1h ),
s s As
(S4):
6.0 mL 0.02 mol/L HNO;
10.0 mL 30 % H,0,( HNO; pH  2.0),
50 C 2 h, 6.0 mL 30 %
H,0,, 85 C 3 h, ,
3.2mol/L  CH3;COONH,(20 % HNO; )10.0 mL,
30 min, ,
As
(S5):

, (HNO;, HF, HCIO,, HCI 8.0, 2.0,
2.0, 2.0, 2.0 mL), 85 C 3 h,
S As

13 ABRHFHAY. pH HRIE

pH ( 2.5:1)  pH el
1.4 AB B 54

AF-7500( )

0.4 pg/L; 1300 V;

: 30 mA; 4.0 mm;
300 C; 150 mL/min; 300 mL/min
15 KELH

Excel 2003 SPSS11.0

2 BER5W®

21 RERBHF L AsS B BIRIE S
1

Marine Sciences / Vol. 36, No. 9 /2012 103



B3RS REPOATS

, 83.90%~108.71%, , )

80% 7 2.4~3.1
3 , ( ,
) 1 2 b b
10%, ,
=50%, (18] ,
[23]
W(As)=15 mg/kg!'*** , , As

#1 REMRYPHNRELRSESRERE

Tab. 1 The contents of arsenic in surface sediments and extraction efficiency

(mg/kg) (mg/kg) (%) (%)
Tl 46.63 50.69 108.71 3.45
T2 39.26 34.82 88.69 1.26
T3 35.73 31.10 87.03 6.78
D1 13.6 13.42 98.67 9.54
D2 16.00 13.90 86.90 2.76
D3 14.40 13.03 90.46 3.87

22 RABYFPHEEARERMEEN T/ :

* & 3
2 W(As) ; (S5)
, 83 %~90 %,
As 0~5 cm As ) 10% ; ,
5 5~20 cm 0~5cm (SS) (S4)
, 20 % 20~50 cm 5~20 cm ’ ) 0~5 cm 5~
20 cm  20~50 cm , S5

> B

86.12%, 88.61%  90.05%, S4

> >

w(As)/(mg/kg)
0 10 20 30 40 50 60
0~5 -+ Tl
-T2
-+ T3
5~20 D1
- D2
--D3

DIBWIEHE lem

W fem

TIBWERBE fom

80

20 40 60
20~50 A%

(mS1 @S2 ©83 =S54 =S5

3

Fig. 3 Distribution of arsenic species with depth in the
Tang River and the Dai River estuarine sediments

2
Fig. 2 Variation of arsenic with depth in sediments
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4.55%, 5.67%, 6.39%
R 0~5cm 5~20cm  20~50 cm R ,

, S5 83.88%, 85.52%
87.3%, S4 5.55%,
6.69%, 7.01% (S (S2) 2.3 iﬂ‘ﬂ;ﬁ}%iﬁ;ﬁa%d’i?%ﬁj M/ﬂ\?ﬁﬁ%jﬁ
(S3)
) 2
x2 MBEYHPARBEESSHIER
Tab. 2 Distribution of arsenic species in sediments
(mg/kg) (%)
S1 S2 S3 S4 S5 S1 S2 S3 S4 S5

Tl 50.69 0.63 0.18 1.30 1.61 46.97 1.24 0.35 2.56 3.18 92.67
T2 34.82 0.06 0.45 1.61 0.90 31.81 0.17 1.29 4.61 2.59 91.34
T3 31.10 0.28 0.39 0.38 1.15 28.90 0.89 1.26 1.22 3.70 92.93
D1 13.42 0.19 0.34 0.58 0.42 11.88 1.45 2.55 4.32 3.15 88.53
D2 13.90 0.10 0.28 0.59 0.30 12.63 0.72 1.98 4.28 2.14 90.88
D3 13.03 0.23 0.44 0.48 0.42 11.46 1.75 3.35 3.68 3.26 87.96

> >

S5>S4>S3>S2>S1; , S5>S3>S4>82>S1 ,
85%,
’ 24 RBHAENRESE. pH SAHEHY
283% ’ 38 % B AT
1.04 %
, 3 , pH
, P<0.01 :
, [24] , 0.851 0.734; pH
, P<0.05 : 0.523;
, , pH ; ,
, pH ,
# 3 MESS5SRMMENR pH BHEXRE
Tab. 3 Correlation coefficient of arsenic species, sediment organic matter(SOM) and pH
S1 S2 S3 S4 S5 SOM pH

S1 1.000

S2 0.222 1.000

S3 0.437 0.278 1.000

S4 -0.323 -0.110 -0.510" 1.000

S5 0.536" 0.266 0.377 ~0.464 1.000

SOM -0.298 -0.505" ~0.690" 0.985" -0.413 1.000
pH 0.734" 0.168 0.851" ~0.690" 0.523" -0.671" 1.000
D HE P<0.01 , ¥ P<0.05 , =18
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Distribution characteristics of arsenic species in Qinhuang-
dao estuarine sediments

ZHANG Lian-kai'?, YANG Hui'?, LU Guo-hui®**, ZHANG Zun-ju®, HAO Dong-liang®

(1. Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China; 2. Key Laboratory
of Karst Dynamics, Ministry of Land Resources & Guangxi, Guilin 541004, China; 3. National Research Center for
Geoanalysis, Beijing 100037, China; 4. Key Laboratory of Eco-geochemistry, Ministry of Land Resources, Beijing
100037, China; 5. Environmental Management College of China, Qinhuangdao 066004, China)

Received: Dec.,29,2011
Key words: estuarine sediments; total arsenic; arsenic species; distribution characteristics

Abstract: Estuarine sediments play an important role in the land-sea transport process and may be the source or
sink of arsenic. Arsenic concentration of Qinhuangdao estuarine sediments was determined and Tessier five-step
sequential extraction was used to analyze the species of arsenic. The results showed that the arsenic concentration in
the Tang River estuarine was higher than that in the Dai River estuarine. The arsenic concentration in surface sedi-
ments of the Tang River was 35.73 ~ 46.63 mg/kg, while that in the Dai River was only 13.6~16.00 mg/kg. The total
arsenic concentration decreased with increase of depth. The distribution characteristics of arsenic species in sedi-
ment were almost same, i.e., the majority of species was residual fraction (over 87%) and the contents of other
forms of arsenic were lower than residual form. The exchangeable species of arsenic were the smallest with an
average percentage of 1.04%. Arsenic species, pH and organic matter concentration have a certain correlation. The
change of pH and organic matter concentration would affect the distribution of arsenic species.
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