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Table 1 Distribution and characteristics of sampling sites

. . ¥ g conci:
(kgom~’) (mS-m~) (mg-L"")
H1 116°57.031" 36°44.577° 2.67 8.30 0. 600 75.10 22.00
H2 116°58.316° 36°44. 840" 0.75 8.33 0.251 76.35 13.80
H3 116°57. 833~ 36°44.516° 1.43 8.33 0.011 76.20 10.00
H4 116°58. 168" 36°44.507° 2.27 8.41 0.009 76.40 9.38
H5 116°58.575° 36°44.798° 3.90 8.39 0.005 76.60 15.00
H6 116°59.026° 36°44.618° 2.31 8.48 0.003 76.80 8.98
Malvern MS2000 ( Malvern Instruments )
pH PHS-3B pH ( ) ( CEC)
Zeta Zetasizer2000  Zeta ( Malvern Instruments ) ;
2
2.1
2. (
M SI142-92) ( <4 wm) . (
4—62 pm) ( 62—200 pm) 0.3—125 pm
18. 88—182.33 pum .HI.H2.H5 H6 32 pm
98.24% 89.00% 72.80% 62.46%; H3 H4
20 pm ( 60%)
2
Table 2 Particle size distribution of sediment particles
1%
<4 pm 4—16 pm  16-32 um  32—62 pm  62—125 pm /pm /pm
H1 0.00 0.00 1.76 30.35 67.89 76.20 82.33
H2 0.00 0.35 10.65 39.13 49.87 61.90 67.71
H3 17.93 38.72 24.81 12.84 5.70 14.57 21.00
H4 22.91 41.47 22.92 8.37 4.33 13.68 18.88
H5 3.41 12.18 11.61 28.27 44.53 56.22 61.14
H6 3.93 14.29 19.32 32.52 29.94 42.18 48.26
2 H1
H5 Hé6 H3 H4 . 1
H2 0.251 kgem ™’ H3
0.011 kgem . H4
H3 H3 H4 HS5
2.2
2.2.1

100% H2—H6  X-Y 10
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Fig.1 X=ay diffraction patterns of the sediment particles

2.2.2

H1
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Fig.2 Metal element content of the sediment particles
2.2.3
HI ( 3) 6
14-15 (1) 3621 em™' 3419 ¢m ™!
(3700—3000 c¢m ') . 0—H N—H 1 (2) 2515 ¢m ™!
(2700—2300 c¢m ') C=C 1 (3) 1798 cm ™! (1885—
1550cm ") C—C. CO0~ (4) 1435 ¢m ™! ( 1550—
1200 cm ') C—H. 0—H CO0 "~ . (5) 1030 cm ™'
( 1200—900 c¢m ™) . c—0 Si—0 1 (6) 778 cm ™! (900—
600 cm ") . C—H NN
4 ( LOI) 0.18%—1.01%
1.11%—4.52% BT
1%.
H3.H4 H5.H6 HI.H2
( pearson 0.883 ) 78 N
2.3
19
pH. ( CEC) Zeta . 3.
3 pH 7.94—8.39 ; (CEC  54.0—
100.4 mmol *kg ™ ) CEC 0.10—2.25 mmol kg™’ H3
H4 CEC 4 ) Zeta
-0.8— -7.2mV -2.42x107°— -3.96 x10 > meq*g”' HI H2
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Fig.3 [FTIR spectra of the sediment particles Fig.4 Organic matter and LOI of the sediment particles
H1 H2 0 17.35%—27.16%
H1 H2 50% ( 75 pm
) ( 17% ) ( 0.25% +0.07%)
8 8
3
Table 3 Chemical-physical parameters of sediments
. CEC Zeta
P /( mmol-kg~") /mV /( meqeg™") /%
H1 8.38 0.29 -6.8 -2.42x1073 0.00
H2 8.39 0.51 -7.2 -3.08 x10 73 0.00
H3 8.00 1.21 -0.8 -3.96 x10 72 27.16
H4 7.98 2.25 -2.7 -3.58 x107? 18.70
HS5 8.13 0.77 -2.9 -1.78 x10 72 17.35
H6 7.94 0.10 -1.7 -3.75x107? 22.69
2.4
4 4
N Al. Fe
pH. : Al Fe Al
Fe 2
14
2
pH.Zeta N
23
. Zeta
pH. . . DLVO Zeta

Zeta :
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N N Al. Fe
( CEC)
~ ~ ~ pH 10
CEC N Fe Al
CEC 4
N Al Fe.Zeta -pH
4
Table 4 Coefficients of correlation among different parameters of sediments
Fe Al pH Zeta CEC
-0.820"
Fe -0.886" 0.945
Al -0.966"* 0.891" 0.924
pH 0.825" -0.906" -0.861" -0.791
Zeta -0.791 0.880" 0.787 0.767 -0.955*
CEC -0.772 0.674 0.790 0.867" —-0.433 0.364
0.892" -0.862" -0.831" -0.833" 0.978** -0.946** -0.469
-0.810 0.874" 0.795 0.777 -0.954" 0.999 ** 0.378 -0.951**
* % 0.01 ;¥ 0.05
(1) ~
(2) . 0.3—125 pum H3
H4 20 pm 60% . ( N N
Al>Ca>Fe>K>Mg>Na> >Mn>Pb>Zn>Cr>Ni>Cu > Co;
Ca Al Fe Al
(3) 1%;
(4) . . Al Fe-
.pH 6
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COMPOSITION AND PHYSICOCHEMICAL CHARACTERISTICS OF
SEDIMENTS IN DESILTING BASIN FROM YELLOW RIVER
DIVERSION RESERVOIR

HU Kangbo' WANG Yili' FENG Jing' LI Junging’ GUI Ping’ JIANG Yanling’

(1. College of Environmental Science and Engineering the Key Laboratory for Silviculture and Conservation of Ministry of Education
and Beijing Beijing Forestry University Beijing 100083 China; 2. Forestry College Beijing Forestry University Beijing 100083 China;
3. China Academy of Urban Planning and Design Beijing 100044 China)

ABSTRACT

Composition and physicochemical characteristics of sediment samples collected from 6 different
geographical sites in desilting basin of Queshan reservoir were determined and the correlation between their
composition and physicochemical properties was analyzed. The results showed that the sediments collected from
desilting basin and the Yellow River had similar composition but some differences in content and
physicochemical characteristics. The sediment particles were mainly composed of clay silt and fine sand and
their size distribution was 0.3—125 wm. The main minerals of sediments were light minerals ( mainly quartz
feldspar and calcite) and clay minerals ( mainly montmorillonite illite and chlorite) . Compared with the
sediments in other water bodies higher Ca and lower Al content were observed in the sediments from desilting
basin. There was much more active Fe than active Al in these sediments. In addition these sediments with
neutral or slightly alkaline pH contained very low content of organic matters which seldom exceeded 1% .
There were some negative charges on the surface of sediment particles and low or even zero flocculating ability
was observed among these sediment particles. Furthermore good correlations existed among the parameters of
these sediments. Their chemical compositions played a major role in determining the physicochemical
characteristics and the composition proportion of various minerals correlated closely with their particle sizes.

Keywords: Yellow River desilting basin sediment composition physicochemical characteristics

correlation analysis.



