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Influence of Different Pre-treatments on Grain-size Measurement of Lake Sediments
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Abstract: As an important environmental index, grain-size character of lake sediments has been widely used in the lake sediment
and environmental change studies, accurate measurement is an indispensable requisition for its application. In the depositing
process of the lake sediments, chemical and physical change can be taken place and some organic matter, some carbonate may
form, organic matter and carbonate can make the sediments cement, and the cementation is not helpful for the grain-size measure-
ment, so pre-treatments is very necessary to get accurate grain-size data. There are some differences in the pre-treatments of lake
sediments measurement in different laboratories. Here we present our experimental data of lake sediment grain-size measurement
from two different lakes. Based on different pre-treatments, the results of the measurements were analyzed and compared, and two
preferable pre-treatment methods were presented. The results indicate that the sediments from different lakes have different responds
to different pre-treatment, it can be seen from the whole samples that the pre-treatment that dipping in the distilled water and dis-
persed by ultrasonic( method F-10 in the text) obtained the best dispersing effect, and the traditional pre-treatment ( method E-3 in
the text) , which is also the most common use one, also got rather good results. Whereas pre-treated by (NaPOj )4 could make the
sediment particles easily to be shattered by ultrasonic and then another very thin particle peak appeared, possibly (NaPOs )¢, as a
kind of dispersant, decreasing the flocculation effect between the particles and then the direct striking effect to the particles of the
ultrasonic strengthened, under the strong striking, particles can be broken up. We believe that the bimodal distribution curves do
not reflect the real condition of the samples, and this kind of abnormal distribution can bring false environmental information, more
attention need to pay to this phenomena when measuring the grain-size of the lake sediments.
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Tab.2 The Md (um) of all the samples under different pre-treatments

it Jiik B Jiik C JEED Jitk EO FEFO  JEEF-10 JrEE GO JiEEES3
DH1 12.241 38.037 12.655 14.817 57.880 7.278 9.829 8.037
DH2 11.363 33.943 11.686 13.370 53.600 7.135 9.344 7.696
DH3 11.745 21.790 12.009 12.594 61.053 6.902 9.214 7.405
DH4 12.506 28.307 12.341 12.361 61.643 7.201 9.065 7.670
DH5 14.488 28.721 13.317 11.659 86.236 7.128 8.639 7.511
DH6 12.736 33.914 13.162 14.043 68.378 6.791 8.540 7.230
DH7 9.986 26.241 13.811 10.070 32.228 6.556 8.402 7.416
DH8 12.966 21.233 15.602 12.513 57.067 8.520 12.619 12.132
DH9 12.791 26.622 15.561 13.523 38.259 10.223 12.192 10. 652
DH10 15.721 17.999 14.342 12.048 21.747 9.944 11.732 10.422
PM1 8.220 87.251 15.387 11.262 62.426 8.403 9.226 7.642
PM2 7.929 92.825 16.436 9.755 68.545 8.508 9.952 8.097
pPM3 7.995 79.693 15.011 9.185 76.474 8.941 10.574 8.278
PM4 7.867 65.595 12.082 9.5% 58.057 8.507 10.717 8.163

PM5 9.142 73.768 15.662 10.390 61.804 7.395 9.339 7.134
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Fig. 1 Unimodal frequency curves of a typical sample
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Fig. 2 Bimodal frequency curves of a typical sample

(taking DH6 as example)
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Tab. 3 The three pre-treatments which got the least Md

among all the pre-treatments

Fedh S —BUME 5 f/ME 5 = f/ME
Jrig Ai(pm) Jidk H(pm) JiE fH(pm)
DH1I F-10 7.278 F-5 7.337 F-3 7.633
DH2 F-10 7.135 F-5 7.153 F-3 7.449
DH3 F-10  6.902 F-5 7.047 E-3 7.405
DH4 F-10 7.201 F-5 7.619 E-3 7.670
DH5 F-10 7.128 E-3 7.511 F-5 7.857
DH6 F-10 6.791 F-5 7.120 E-3 7.230
DH7 F-10 6.556 F-5 6.743 F-3 6.987
DH8 F-10  8.520 F-5 9.029 F-3 9.674
DH9 F-10 10.223 F-5 10.335 F-3  10.501
DH10 F-3 9.617 F-5 9.759 F-1 9.791
PM1 E-3 7.642 B 8.220 E-1 8.371
PM2 B 7.929 E-3 8.097 E-1 8.130
PM3 B 7.995 E-1 8.002 E-3 8.278
PM4 B 7.867 E-1 8.080 E-3 8.163
PM5 E-3 7.134  F-10 7.395 F-5 7.764
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Fig. 3 The comparison of Md (um) of all samples under different pre-treatments
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Tab. 4 The average and standard deviation of the Md under different pre-treatments
EIE 2 itk B Jik G JikD FEEO  HIEE3 FEFO0 L F-10 . 5k GO
S 11.180 45.063 13.938 11.812 8.366 57.693 7.962 9.960
FUE N 22 2.522 26.575 1.592 1.737 1.481 16.478 1.144 1.337
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Tab.5 The samples and pre-treatments under which the bimodal curves appear
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E-10 E-10
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