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Effectiveness and Delayed Geochemical Hazard Analysis of Various
Forms of Soil Zn Element in Water-level-fluctuating Zones in
Xiaojiang Watershed of Three Gorges Reservoir Area

ZHANG Ting, FU Wali, YUAN Bo, WANG Xiao-yang, LAN Jia-cheng, PENG Jing-tao
(School of Geographical Sciences, Southwest University , Chongqging 400715, China)

Abstract: The total content and speciation, effectiveness of Zn element in the water-level-fluctuating zones in
Xiaojiang Watershed of Three Gorges Reservoir Area had been analyzed. And a study on the delayed geo-
chemical hazard character of Zn element in regional area soil had been carried out based on the delayed geo-
chemical hazard mathematic model. The results shows: the average amount of total content of Zn element in
the study area is 123. 88 mg/kg, which is higher than primary state soil environment quality standards, and
which is lower than the second state soil environment quality standards. The percentage of acid soluble state,
recoverable state, oxidation state, and residual state in total amount is 2. 93%, 4. 42%, 8. 71% and
83.94%, available form accounted for 4. 51%. Through correlation analysis, acid-soluble state, reducible
state and oxidable state were closely associated with the effective state. Reducible and oxidable contents con-
tributed greatly to the available contents. Through analyzing measured data, it was found out that Zn ele-
ment has delayed geochemical hazard character in soil in water-level-fluctuating zones in Xiaojiang watershed.
Zn element form transform trends can be described as release of total content to release and transform of sec-
ondary morphology. The threshold of delayed geochemical hazard is 130. 67 mg/kg. About 32% of soils have
the possibility to outbreak as delayed geochemical hazard.

Key words; water-level-{luctuating zones in Xiaojiang watershed; soil; Zn element; delayed geochemical hazard

:2011-05-31 :2011-07-01
: (200909)
(1988—). . , , . E-mail:543984748(@qq. com
(1954—>, . . . . . E-mail:fuwali@swu. edu. cn



80 18
’ L4 ’ 9
“ o _ 9 IOO ,
. . s Tessier s
, BCR [ ,  BCR
(
o ) ). ( )N (
. . ).
5-6
S . 3
Zn ’
’ ’ [11]
Zn . Zn HF —HNO, — HCIO, b2l
1 DTPA (DTPA—CaCl, — TEA
,6 mol/L. HCI pH 7.3, 5.00 g
1.1 2 mm 150 ml , DT-
s PA 20 ml, 250 /min
s 25°C 2 h, , R . Zn
, 182. 4 km, 3. 7%, . N ICP— AES .
5172.5 km?*, (GBW07046)
. ( 145~ . 10%,
175 m ) 38. 68 km?*, . SPSS 17.0  Excel 2003,
13. 2%, . 1.3 (5,131
N N “ ” (delayed geochemical
. hazard, DGH) “
, . , 5 [14-15] » , s
—9 , 145 m ,
, . 9
5 , 175 m ) .pH . .
1.2 .
2009 7 , 145 m, (total releasable content
155 m, , of the pollutant, TRCP) ,
145~175 m
o , 0—20 cm, . 3
26 ) 25 H ’
5 o TRCP , TCAS
~7 R 1 kg , TRCP AC , TCAS



6 Zn 81
AQ, , AC , 123. 88 mg/kg., (16
TCAS AQ,, AQ, >AQ,, TCAS TRCP (100 mg/kg) , (200 mg/kg:

, : ) e Zn
Q=a, ta,xta, 2> +as2* +++a,x" D) N . N

Q— o :2.93% . 4. 42%.8. 1%

5o sy sy sQz 3" sy o 83.94%,

, 16.06 %, . .
3 . . o Zn )
\ . 5.59 mg/kg. 4.51%.

C D , ,
(D . Q=Q'=0 , ;
(2) . Q= max, Q=0 . 1 Zn
(3 . Q'=min ,

, . /(mg « kg ')

A /%
—————————————————————————————————— / 67.31 168.78 123.88  19.98 16
AQZI o i A 1,29 8.08  3.63 174 18
Y atilikal 4 %i#m@ﬁg' 1.56 13.58  5.48  2.66 48
a0, [T 2 w:k 2.39  32.24 10.79  6.16 57
I : :\,\ 56.99 124.41 103.99  15.88 15
............................. LN 5o
e R
“ 850" . . : )
X [TRCP(O)].Y 2.2 Zn
[TCAS(Q)]. SPSS
2, 2 Zn (
1 ) )
2 ° ~
2.1 7n N ,
s 7n
1 , Zn R
2 Zn
1. 000
0. 269
0.538%* 0.748%*
0.566** 0. 134 0. 317
0.919** 0. 052 0. 305 0.257
0.586%* 0.598%* 0.649%* 0.580%* 0. 339
0.652** 0.551** 0.716** 0.876** 0. 300 0.768** 1. 000
* % 0.01 o
Zn () (y) s
., SPSS o P , ,
<<0. 05 .P>0.1 .P e
y Zn (mg/kg), x,
o , (mg/kg) 2, Zn (mg/



18

82
kg) ,x; (mg/kg) ,x, Zn 0.001, 0
(mg/kg) . x,(0.603) >x,(0.519), Zn
:y:2. 931+0. 5182"2 +O. 416‘1"30 SPSS ’ ’ ’
(x5) (x5) Zn Zn ,
, R=0.760, Zn o
R*=0.577, R? Adjusted R*=0.539, F Zn Zn 2
=15.027, , .
—~ 101 — 9r
« 8f . .
on L
g g
g T 3
ol ¥ 31
& Sy
e > . ) ) & 3 . : :
10 20 30 S 10 15
] & 4k AZn/(mg « kg™) ] 3L JR AZn/(mg * kg™)
2 7Zn . Zn
2.3 (130. 67 mg/kg) ,
2.3.1 Zn o
’ ’ ) /n
’ ,Zl’l N
~ 50
[18] 2
° ’ Eéo40-
7n (ZnA+Red+0O) <
. 30}
(TRCPZn=ZnA+ Red+ O+ Res) (A 2
,Red: a(): 9R€S: ) ﬁ 20r
¢ 3. Zn = 19 - . . : . .
60 80 100 120 140 160 180
»Zn N 4 &Zn/(mg * kg")
( 3 Zn
)\ Zn 2.3.2
: Zn
Y=0.0001X*—0.0392X*+4.0956X—124. 83 (2) , 7n
:Y—7Zn ; X—7Zn . , 32% 7n
(2) Y”, Y”:O, ’
Zn X=130. 67 mg/kg. X=130. 67 mg/ . i
kg ; ; Zn .9 30°~45°
; 12 15°~18°
- ZIn . 4 12°,
130. 67 mg/kg ,  90~130. 67 ,
mg/kg ) ,Zn , 7n
“ ”7n i i 7 .
Zn 160~180 mg/kg ,
Y'=max, , N Zn 80 mg/kg.
; 70 mg/kg, ] Zn
. , [20]
( )

32% Zn



6 Zn 83
Zn , 266.
. [6] Chen Ming, Feng Liu, Yvon J. Accumulation and re-
lease of typical heavy metals in soil and chemical timing
3 bombs [ C]//International Conference on Environmental
7 123. 88 mg/ ke and Public health, Management. Hong Kong: Hong
Kong Baptist University, 2004.
(100 mg/kg) ,
[7] , , ;
(200 mg/kg), Zn : [l ,2005,19(4); 127-
N N 130.
2.93%.4.42%.8.71%  83.94%, [8] . . .
5.59 mg/kg., 4.51%, [J7. ,2008,16(4) :848-852.
) . ; (9] , ,
. . ,2003,17(4) :64-66.
[10] Sahquillo A, Lopez-Sanchez J F, Rubil R, et al. Use of
’ 7 a certified reference material for extractable trace met-
’ als to assess sources of uncertainty in the BCR three-
’ Zn stage sequential extraction procedure [ J]. Analytical
° Chemical Acta,1999,382:317-327.
Zn [11] S
’ :Y =0, 0001X" — (1. .2009,18(4) ;1266
0.0392X*+4.0956X—124. 83, Zn 1273.
, Zn [12] [M].
) 11999,
130. 67 mg/kg, [13] ’ ’ ’ : >
329 7n 0. »2005,24(10):917-921.
[14] ; ) ,
’ ’ L. - 2006, 80 (10): 1607
’ 1615,
[15] . o ” L.
,2001,28(1):13-18.
L N MU [16] GBI5618-1995
.1996. rs].
(2] ’ ’ [17] . SPSS for windows [M]. 2
[Jl. ,2004(10) : 15-17. ,2002.
(3] * : [18] :
[Jl. ,2006,38(2) :122-129. [D]. ,2005.
[4] , . . [19] , . (M.
(. ; »1995:248-249.
2006,22(1) :79-84. [20] , , .
[5] s ,Yvon J. : N [Jl.

LIl

:D ,2005,35¢( D:261-

,2008,45(2) :240-247.



