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Comparisons of Grain Size Analysis Results by Different Pretreatments
Procedures in Loess-paleosol Sediments
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Abstract : Grain size analysis of sediments and soils has been regarded as a one of the most important analytical
methods in Earth Sciences. The results of grain size analysis by 10 different pretreatment procedures in loess-paleosol
sediments are compared in the study. In spite of the most powerful effectiveness of dispersant(sodium
hexametaphosphate) on the dispersions of sediments, the effects show large differences by its treatment orders with
HCL. Tt may result from that Na* ions in the dispersant may not be able to effectively substitute Ca** ions in the
sediments due to the electrostatic forces between Na* and Cl ions in the dispersant and HCI, respectively. Although
H,O, and HCI are more effective in dispersion than hot water, they do not affect greatly the dispersions. Therefore, the
reliable results of grain size analysis can be obtained by selecting the adequate pretreatment procedures most suitable
for the purposes of researches and characteristics of sediments.
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Table 1. Detailed pretreatment procedures. 2| 2P,
No. Pretreatment procedures
P1 hot water
P2 hot water + drying + 30% H,O,
P3 hot water + drying + 10% HCl
P4 hot water + drying + 0.4% (NaPO3)s
P5 hot water + drying + 30% H,O, + 10% HCI
P6 hot water + drying + 30% H,O, + 0.4% (NaPOs);
P7 hot water + drying + 10% HCI + 0.4% (NaPOs)¢
P8 hot water + drying + 30% H,0, + 10% HCI + 0.4% (NaPO;)s
P9 hot water + drying + 30% H,0, + 0.4% (NaPOs)s + 10% HCI
P10 hot water + drying + 30% H,O, + 10% HCI + decanting supernatant + 0.4% (NaPOs);
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AE 4 glon, FUY] Wshs AR HurEel o}, AR 0.040~0 81602 A|A 0 & AlY Al

AP AFE gebdt 4= gl B8 AW HlE2 Eo} HE A= w2 ATIAE Hol= jh, 29

0~100%2] 9| FellA] BSFsIAT, FLEh2 5= umoll MEo||A= Blad] Wi Hefjoae 37 Ao A

A i 7] WSk 4= 9l o B R wiske] o] Aty HIAE Helck

Ao &t Ar}, AAabat dpAbsteAE ARSI (P3PS,
Figure 42] Q179 v]&oA RMAAS 7] &7]+= Figure 4(2)~(d), 7]&7]= 0.9378~1,068, yHHL

0.937~1.3919] Welo|m yEH-2 —11,804~3,6660] 0.1658~3,666 2. & Figure 40| UepdH thE 7-9-0f H]

Table 2. Results of RMA calculations. RMA ZAt Zia},

Threshold  Critical Threshold ~ Critical
No. RMA equation R? value value No. RMA equation R? value value

(% or tm) (% or (m) (% or um) (% or ym)
4(a)  y=0.942x+3.666 0515 063.21 - 6(a)  y=-0.7860x+48.483 0.031  27.14 61.64
4(b)  y=0.9481x+0.2568 0.066 495 - 6b)  y=0.5202x+9.614 0.000  20.04 -
4(0)  y=0.9378x+0.1658 0.816 2.67 - 060 y=-0.9469x+45.556 0.001  23.40 48.11
4d)  y=1.068x+0.2845 0.754 - - 6(d)  y=-1.138x+39.864 0.028  18.65 35.03
4(e)* y=2.51x-58.434 0.028  38.70 23.28 6(e)*  y=1.227x-53.347 0.000  235.01 43.48
40 y=1.391x-1.502 0.680 3.84 1.08 6 y=0.8904x+3.862 0713 3524 -
4(g) y=1.12x-3.231 0319 2693 2.88 6(g)  y=0.8808x+5.435 0495  48.01 -
4(h)  y=1.31x-11.804 0.696  38.08 9.01 6(h)  y=0.8591x+1.948 0.810 13.83 -
40 y=1.119x-4.763 0.782  40.03 4.26 6 y=0.8130x+1.215 0.792 6.52 -
4G y=5.631x-42.999 0209 929 764 | 6Gr  y=0.7849x+8.643 0595  40.18 -
4k y=0.8396x-0.1383 0.427 - 0.16 6(k)  y=0.7936x+0.1944 0.563 0.94 -
40 y=1.114x-4.013 0.040 3520 3.60 60 y=1.042x+1.776 0.234 - -
4(m) y=0.974x+2.98 0.698 - - 6(m)  y=0.8923x+4.729 0.840 4391 -
4(n)  y=1.211x+1.451 0.742 - - 6(n)  y=0.923x+2.66 0.832 3455 -
4(0) y=0.733x+1.943 0.464 7.28 - 6(0)  y=0.2292x+21.672 0.085  37.60 -
5@  y=0.8650x-0.165 0.346 - 0.19 7@  y=1.227x-21.648 0.002 9537 17.64
5(b)  y=0.7047x+10.341 0232 35.02 - 7(b)  y=0.8108x-3.48 0.264 - 4.29
5(0)  y=1.191x+1.368 0.533 - - 7(0)  y=0.838x+13.055 0012 8059 -
5(d)  y=0.9733x+1.354 0.666 5071 - () y=-1.296x+45.175 0.054  19.68 34.86
5(e)* y=2.266x-73.91 0.012 5838 32.62 7(e)*  y=4.368x-126.62 0.005  37.60 2899
56 y=-1.447x+52.232 0.000  21.35 36.10 70 y=1302x-5.931 0202  19.64 4.56
5(g)  y=1.42x-1.408 0.020 3.35 0.99 (g y=1.655x-27.27 0437  41.63 16.48
5th)  y=1.51x-33.006 0.059 06472 21.86 7(h)  y=1.145x-2.791 0574  19.25 2.44
5(1)  y=0.7291x-11.912 0.004 - 16.34 70 y=1.35x-4.152 0.610 1186 3.08
5(3)*  y=-3.251x+76.675 0.001  18.04 23.59 76 y=10.718x-296.79 0.001  30.54 27.69
5k)  y=0.8733x+19.134 0.031 - -
5 y=1.412x-1.02 0.457 2.48 0.72
5(m) y=1.123x-15.918 0.096 - 14.17
5(n)  y=0.7894x-9.219 0.000 - 11.68
5(0)* y=0.4232x+27.308 0.031 47.34 -

Note: The number of each result indicates the number in Figure 4, 5, 6 and 7, and the symbol * indicates median(un) and the
others are percentages(%) of size fractions.
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Table 3. Results of increase or decrease after specific chemical treatments.
£ A 2lso| 57t EE Zao| Hi,

Figure 4 P3 — P5 P4 — P6 P7 — P8
sand + + -
coarse silt - A
fine silt - - +
clay + - +
median A A -
Figure 5 P2 —P5 P4 — P7 P6 — P8
sand - T+ -+
coarse silt A ++ ++
fine silt + - -
clay + - -
median A ++ ++
Figure 6 P2 — P6 P3 — P7 P5 — P8
sand - A _
coarse silt - +

fine silt ++ A

clay ++ - +
median - A -
Figure 7 P8 — P9 P8 — P10

sand - +

coarse silt - -

fine silt ++ A

clay ++ A

median - A
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