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15. 52 Lme X1.X2 X3 Fig. 1  Particle size distribution curve of a typical sample with

Fig.2

ultrasonic treatment

2 1 min

Median size of samples with and without ultrasonic treatment
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2 1 min
Tab.2 Median size variation of samples after ultrasonic treatment
Type of sample Change 1# 2# 3# 44 S5# 6# T# 8# o#
A -4.22 -0.57 -2.01 -8.33 -4.38 -13.49 -6.43 -8.21 -8.49
C -3.30 -0.45 -7.88 -4.36 -8.28 -13.50 -4.07 -1.11 -7.49
X Absolute change /pum -2.78 -2.63 -1.3 -0.5 -1.72 -2.6 -0.5 -0.17 -1.84
Y -6.88 -1.15 -4.05 -1.86 -7.46 -9.92 -2.03 -2.15 -2.90
Mean -4.29 -0.93 -4.11 -4.68 -5.81 -10.93  -3.99 -3.99 -5.83
A -13.60 -1.63 -5.27  -21.75 -12.24 -35.56 -19.06 -25.52 -22.24
C -21.45 -4.10 -33.32 -25.01 -34.38 -56.76 -24.97 -9.16 -35.08
X Relative change /% -19.56 -18.47 -10.45 -4.61 -13.48 -19.28 -5.02 -1.70 -13.88
Y -19.28 -3.46 -15.29 -7.77 -24.88 -30.19 -9.18 -7.13 -9.71
Mean -18.09 -5.01 -16.68 -17.18 -21.82 -38.38 -16.71 -14.36 -19.91
N 12, 1
TH#.4# 8#
X 34 ;
o - X 148 ~ 24 N
163 m T#  A# 1#.8
#.9# o X
16
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o X X 4
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44.T# o
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4 o 2# 8#
tA 4#.T#
2# N 3#  S# 8# X
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3

Tab.3  Particle size distribution difference under different shaking duration

dsp

Sand /% Silt /% Clay /% Median value /pm
Sample
72 710 72 710 72 710 72 710
Mean 28.97 22.56 -6.41  67.99 73.26 5.27 3.04 3.25 0.21 22.54 17.18 -5.36
Maximum 48.04  42.46 2.92 83.42 84.42 10. 84 4.62 4.90 1.76 47.16 39.10 1.78
Minimum  12.43 9.99 -12.32  50.33 54.83 -2.66 1.33 1.90 -2.13  10.84 8.15 -15.52
Al 32.17 28.15 -4.02 65.15 67.85 2.70 2.69 3.07 0.38 24.12 19.77 -4.35
A2 30. 66 23.77 -6.89  66.50 72.26 5.76 2.84 3.01 0.17 25.15 18.22 -6.93
A3 32.64 26.86 -5.78  64.79 69.98 5.19 2.58 2.47 -0.10 23.41 20.07 -3.34
A4 31.84 23.89 -7.95 65.48 71.16 5.68 2.68 3.58 0.90 24.67 17.49 -7.18
AS 38.14 29.89 -8.25 59.28 66.73 7.46 2.59 2.52 -0.06 31.26 22.85 -8.41
A6 41.62 31.11  -10.51 55.98 64.24 8.26 2.40 3.26 0.86 36.54 23.07 -13.46
A7 37.25 32.30 -4.95  60.06 64.00 3.94 2.70 2.68 -0.02  29.89 24.18 -5.72
A8 34.93 22.98 -11.96 61.55 70.48 8.93 3.52 4.70 1.17 26.16 14.25 -11.92
A9 30.80 24.97 -5.84 65.13 68.43 3.30 4.07 4.41 0.34 23.31 16.27 -7.04
A10 38.05 31.39 -6.66  58.68 62.50 3.82 3.27 3.62 0.35 32.72 23.60 -9.12
All 48.04  42.46 -5.58 50.33 54.83 4.50 1.63 1.90 0.27 47.16 39.10 -8.07
Cl1 37.04 28.50 -8.54 61.63 69.01 7.38 1.33 2.23 0.90 25.51 17.26 -8.25
C2 32.04 22.64 -9.40 66.14 73.14 7.00 1.82 3.57 1.76 20.54 13.43 -7.11
C3 19.70 16.31 -3.38 77.10 79.38 2.28 3.20 3.80 0.60 13.43 11.19 -2.25
Cc4 20.48 14.04 -6.45 75.90 81.71 5.81 3.62 3.86 0.25 13.22 10.57 -2.66
C5 18.94 14.63 -4.32  71.71 80.69 2.99 3.35 4.07 0.72 12.87 10.70 -2.16
Co6 25.36 13.05 -12.32 70.68 81.45 10.77 3.96 4.69 0.74 12.98 8.94 -4.05
c7 20.38 9.99 -10.39 75.40 84.33 8.94 4.22 4.90 0.68 11.10 8.15 -2.95
C8 22.65 10.54  -12.10 73.31 84.15 10. 84 4.05 4.71 0.66 11.93 8.29 -3.64
9 18.50 12.22 -6.28 77.67 82.81 5.14 3.84 4.29 0.46 10. 84 8.68 -2.16
Cl10 28.50 16.91 -11.59 68.94 79.19 10.25 2.56 3.73 1.17 14.14 8.67 -5.47
X1 13.11 14.94 1.83 82.26 81.64 -0.62 4.62 2.49 2.13  12.98 14.26 1.27
X2 13.65 16.57 2.92 83.42 80.76 -2.66 2.92 2.03 -0.89 14.62 16.40 1.78
X3 12.43 13.79 1.35 83.21 81.90 -1.32  4.36 2.89 -1.46 13.03 13.60 0.57
X4 17.58 10.21 -7.37  71.95 84.42 6.47 4.47 3.43 -1.04 13.99 11.12 -2.87
X5 17.07 13.53 -3.53  79.12 82.36 3.24 3.81 2.79 -1.02 15.65 13.99 -1.66
NGG 28.88 20.55 -8.33  68.66 76.74 8.08 2.46 2.42 -0.05 21.97 14.94 -7.03
QZG 41.99 39.93 -2.07 55.75 57.35 1.60 2.26 2.08 -0.18 38.15 34.85 -3.30
HGD 24.37 21.48 -2.89 73.22 74.39 1.17 2.41 3.36 0.95 18.11 14.52 -3.58
HGG 43.87 32.50 -11.37 53.92 64.44 10.52 2.21 2.48 0.26 39.58 24.06 -15.52
NGD 26.42 18.08 -8.35 70.18 76.91 6.73 3.40 3.91 0.52 20.38 12.72 -7.66
YMG 44.37 40.44 -3.93 53.74 56.98 3.25 1.89 2.00 0.11 40.40 34.53 -5.88
YMD 32.45 25.92 -6.53  64.95 71.36 6.41 2.60 2.30 -0.30 24.01 17.15 -6.86
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Tab. 4

4

all the pretreatments

Three pretreatments which got the least median size among

Least median size The 2™ least median size The 3" least median size

Sample
Pretrea— Value  Pretrea— Value Pretrea— Value
tment /pm tment /pm tment /pm
Al 2# 19.77 S5# 22.95 T# 23.66
A2 2# 18.22 S# 22.91 3# 24.32
A3 2# 20.07 3# 22.50 1# 23.41
A4 2# 17.49 S5# 23.83 3# 24.51
A5 2# 22.85 3# 27.55 S# 27.88
A6 2# 23.07 S5# 33.64 3# 33.65
A7 2# 24.18 3# 27.89 8# 28.84
A8 2# 14.25 3# 19.30 o# 23.64
A9 2# 16.27 3# 18.22 1# 23.31
A10 2# 23.60 o# 28.19 8# 31.34
All 2# 39.10 3# 45.50 1# 47.16
Cl 2# 17.26 T# 19.32 8# 20.27
c2 2# 13.43 T# 19.97 4 20.52
c3 2# 11.19 8# 11.85 1# 13.43
c4 4# 9.21 8# 9.58 T# 9.84
C5 8# 10.28 2# 10.70 1# 12.87
C6 2# 8.94 8# 10. 00 1# 12.98
c7 2# 8.15 T# 8.83 8# 10.47
C8 2# 8.29 8# 9.86 44 11.49
c9 2# 8.68 1# 10. 84 8# 11.24
C10 2# 8.67 3# 11.18 T# 11.22
X1 T# 10.45 8# 11.04 3# 11.90
X2 T# 11.79 4 11.96 8# 12.22
X3 4# 9.02 T# 9.37 8# 9.69
X4 4# 8.75 T# 9.19 8# 9.36
X5 T# 10. 60 8# 10.90 44 11.45
NGG 2# 14.94 T# 17.44 4# 17.88
QZG 2# 34.85 8# 35.34 T# 35.59
HGD 2# 14.52 T# 15.65 1# 18.11
HGG 2# 24.06 4# 24.43 T# 25.01
NGD 2# 12.72 T# 14.24 4# 14.42
YMG 2# 34.53 4# 36.96 o# 38.12
YMD 2# 17.15 T# 20.09 8# 21.25

2.4

2#

Burt

24(
24

10 h

10 h)

T#

1 min
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Effects of Pretreatment Method on Particle Size Analysis for Soil Erosion
and Sediment Transport Research

YAN Dandan' > HE Xiubin' ZHONG Ronghua' > GAO Jinzhang' * LI Yu'’

(1. Key Laboratory of Mountain Surface Process and Ecological Regulation / Institute of Mountain Hazards and Environment
Chinese Academy of Science & Ministry of Water Conservancy Chengdu 610041 China,
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Purple soil sediment deposited in furrow and water level fluctuating zone were sampled for the study to
analyze the particle size distribution influenced by pretreatments; the study further discussed the appropriate pre—
treatments selection for soil erosion and sediment transport research. The study results showed that: pretreatment
effects were significantly different among different types of samples; the traditional pretreatment has the best disper—
sion effect on sediment of water level fluctuating zone while 10 — hour oscillation has the best dispersion effect on
purple soil and sediment from furrow; Sediment deposited in furrow ( eroded nearby) and soil have the same level
of sensitivity to pretreatments while sediment deposited in water level fluctuating zone and soil have different sensi—
tivity level to pretreatments. Sediment from water level fluctuating zone gets the minimum median diameter only by
chemical pretreatment while purple soil and sediment from furrow get the median diameter by oscillation. Non-
chemical pretreatment are the appropriate treatment for soil erosion and sediment transport study deriving effective
particle size distribution while pretreatment for ultimate particle size distribution should be chosen according to the
properties of samples: sediment deposited in water level fluctuating zone need to be pretreated by hydrogen peroxide
and hydrochloric acid to get the ultimate particle size distribution while sediment deposited in furrow ( eroded near—

by) and soil can get the ultimate particle size distribution by oscillation.

Key words: soil erosion and sediment transport; particle size analysis; pretreatment method



