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Quantitative sampling for grain size analysis by MS2000 laser analyzer

LI Huayong', TANG Qianyu’, ZHANG Hucai’, LI Ting*, DUAN Lizeng®

1. School of Resource Environment and Tourism, Anyang Normal University, Anyang 455000, China

2. School of Urban and Environment, Liaoning Normal University, Dalian 116029, China

3. Institute for Ecological Research and Pollution Control of Plateau Lakes, School of Ecology and Environmental Science, Yunnan University, Kunming
650504, China

4. College of Tourism and Geography Science, Yunnan Normal University, Kunming 650500, China

Abstract: Grain size is a proxy commonly used for Quaternary paleoclimate and paleoenvironment reconstruction. The Mastersizer 2000 laser
analyzer is widely adopted to measure the grain size. The facility is advantaged by fast speed, high precision and good repeatability. However,
the sampling introduction of it is not quantified and there may occur great randomness and uncertainty prone to human errors. In order to study
the possible influences of sample amount and sample introduction methods on the test results, six types of representative Quaternary sediments
were selected for repeated experiments, respectively with methods of dumping, pipette and quota sample introduction after pretreatment. The
results show that the more uniform the grain size component, the smaller the difference in various sample introduction methods. If the sediment
contained multiple types of grain size components and the pretreated sample amount was much enough, the grain size result of the dumping
method was prone to be finer, while that of the pipette method was often coarser, and the quota sample introduction method resulted in between.
Loss-of-ignition was used to calculate the content of carbonate and organic matter in the sediments. Upon the principle of the Mastersizer 2000
laser grain size analyzer and the results of repeated quantification experiments, we calculate the sample amount needed for one test. It is found
that the needed amount has positive linear correlation with median grain size and impurity content. Afterwards the linear relation was calculated.

Based on the universal linear relation, the median diameter range and the content of carbonate and organic matter and other impurities in the
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Quaternary sediments, the sample amount needed for one test could be calculated. Pouring all the pretreated samples into the test beaker could

effectively avoid the unknown impacts on experimental results caused by sample amount and sample introduction methods.

Key words: Quaternary sediments; grain size; sample amount; sampling method; quantitative experiment; MS2000 laser analyzer
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Fig.1 Frequency distribution curves of the 6 kinds of sediments

black lines: the first round of experiments, red lines: the second round, blue lines: the third; a. deep lake sediments, b. loess, c. river sediments,

d. neritic sediments, e. aeolian sand, f. delta sediments.
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Fig.2 Sand contents of the 6 kinds of sediments

black spots: the first round of experiments, red spots: the second round, blue spots: the third; a. deep lake sediments, b. loess, c. river sediments,

d. neritic sediments, e. aeolian sand, f. delta sediments.
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Table 1 Standard deviation of the median grain size and sand contents of the three rounds of experiments
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Table 2 Results of the third round of experiments

bwsty St FE i 7 E/mL HESELE % R KA /um W& /% FHa
0.12 1000 10.83 755 1.60 17.49

TR 0.17 1000 14.22 827 1.16 17.24
024 1000 19.98 7.60 2,01 17.59

0.18 1000 10.48 14.11 2.60 15.40

Wt 0.29 1000 16.48 13.97 320 15.44
0.36 1000 2037 13.20 2.70 15.71

411 1000 9.61 279.33 100 722

T 621 1000 12.52 276.18 100 7.49
8.22 1000 17.09 27731 100 742

0.49 1000 12.23 35.95 53.64 12.58
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0.42 1000 10.94 85.52 59.94 8.80
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Table 3 Results of loss of ignition of the 6 kinds of sediments
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= AIHNAR 12.44 12.77 12.76 3.10 12.75 3.10
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