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Comparison of particle-size results of sediments measured by
the MS2000 and L.S13320 laser diffraction particle-size analyzers
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Abstract; There are many kinds of laser diffraction particle-size analyzers used to study the particle-size
of soil sediments in recent years. The analysis results may be difficult to compare, which affects the relia-
bility of the research conclusion to some extent. The particle-sizes of the loess, paleosol and palaeoflood
slackwater deposits (SWD) were measured with Mastersizer2000 by Malvern Instruments and 1.S13320 by
Beckm an Coulter. The repeatedly measured results of an individual sample are very good. Both of two
analyzers can be used for extracting palaeoenvironmental information of soil sediments. The LS13320 by
Beckm an Coulter is better than the Mastersizer2000 by Malvern Instruments in the detective effect of rel-

atively fine and coarse particles with rather few content. Therefore, the particle size of samples should be
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obtained and analyzed by the same method in order to compare them with different references.

Key words: MS2000; [.S13320; laser diffraction particle-size analyzer; soil sediments
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Table 1 Repeated measurement results of Malan Loess measured by the MS2000 laser diffraction particle-size analyzer
=N T 1 YR M,/ pm M./ pm 0’ SK Kg S

1K 32.15 34.32 1.45 0.38 1.57 0.72

2% 32.05 34.21 1.45 0.39 1.57 0.72

3% 31.95 34.05 1.45 0.39 1.57 0.73

L -1 AW 31.81 33.93 1. 46 0.39 1.56 0.73
5% 31. 65 33.74 1. 46 0.39 1.56 0.73

S 31.92 34.05 1.45 0.39 1.57 0.73

RSD/% 0.62 0. 67 0.39 0.53 0.25 0.42

1R 32.13 34. 26 1.44 0.38 1.57 0.72

H2 % 31. 89 33.90 1. 44 0.39 1.57 0.72

3% 31.78 33.78 1.45 0.39 1.57 0.72

L2 554 % 31. 66 33.60 1.45 0.39 1.57 0.72
5% 31.49 33.44 1.45 0.39 1.57 0.73

SEAE 31.79 33. 80 1.45 0.39 1.57 0.72

RSD/% 0.76 0.93 0. 40 1.10 0.19 0.37

1K 31.96 34. 12 1.44 0.38 1.58 0.72

2% 31.76 33.78 1.44 0.39 1.57 0.72

3% 31.57 33.55 1.45 0.39 1.57 0.72

L-3 AW 31.32 33.19 1.45 0. 40 1.56 0.72
#5% 31.26 33.13 1.45 0. 40 1.56 0.73

S 31.57 33.55 1.45 0.39 1.57 0.72

RSD/% 0.93 1.23 0.37 1.78 0.41 0.42

1R 32.08 34.15 1.42 0.39 1.59 0.71

H2 % 31.98 34.05 1.43 0.39 1.58 0.71

#3 % 31.97 34.03 1.43 0.39 1.58 0.71

L 4 854K 31.87 33.92 1.44 0.39 1.58 0.72
555 31.59 33.51 1.44 0.39 1.58 0.72

S H 31.90 33.93 1.43 0.39 1.58 0.71

RSD/% 0. 59 0.74 0.33 1.01 0.28 0.38

1K 32.14 34.32 1.43 0.38 1.57 0.72

2% 32.03 34.20 1.44 0.38 1.57 0.72

553 % 31.76 33.81 1.44 0.39 1.57 0.72

L,-5 54 31. 69 33.73 1.44 0.39 1.56 0.72
H5 % 31. 64 33.67 1.44 0.39 1.56 0.72

S 31.85 33.95 1.44 0.39 1.57 0.72

RSD/% 0. 69 0.87 0.33 1.08 0.21 0.31

RSD/% 2.80 3.69 0. 59 0.78 0. 41 0. 67
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Table 2 Repeated measurement results of Malan Loess measured by the LS13320 laser diffraction particle-size analyzer

FE TR EL M,/ pm M./ pm o' SK Ke S
1w 29. 58 30. 54 1.68 0.45 1.43 0. 88

2K 29. 46 30. 34 1.68 0. 46 1.43 0. 88

3 29.43 30. 32 1.68 0.45 1.43 0. 88

L,-6 94 29.39 30.23 1.68 0. 46 1.42 0. 88
5% 29. 39 30. 26 1.68 0.45 1.42 0. 88

SEHE 29.45 30. 34 1.68 0.45 1.43 0. 88

RSD/ % 0.27 0.41 0.12 0.40 0.28 0.18

1R 31.45 32.40 1. 66 0.45 1.51 0. 83

2 31.38 32.30 1. 67 0. 46 1.50 0. 84

3K 31.34 32.31 1.67 0.45 1.50 0. 84

L,-7 94 31.26 32.21 1.68 0. 46 1.50 0.84
5K 31.22 32.17 1.68 0. 46 1.49 0. 85

SEHE 31.33 32.28 1.67 0.45 1.50 0. 84

RSD/ % 0.29 0.27 0.36 0.40 0.47 0.57

1R 31.50 32.40 1. 66 0. 46 1.55 0. 82

2w 31.58 32.53 1.67 0.45 1.55 0. 82

3K 31.51 32.41 1.67 0. 46 1.55 0. 82

L8 54 31.44 32.31 1.67 0. 46 1.55 0. 82
5K 31.43 32.32 1.68 0. 46 1.55 0.83

FHME 31.49 32.39 1.67 0. 46 1.55 0.82

RSD/ % 0.19 0.27 0. 40 0.29 0.20 0. 44

1K 32.23 33.00 1.65 0. 46 1. 60 0. 80

2 32.18 32.95 1.65 0. 46 1. 60 0. 80

3K 32.15 32.89 1. 66 0. 46 1. 60 0. 80

L9 54 32.10 32.84 1. 66 0. 46 1. 60 0. 80
®5) 32.11 32.87 1.67 0. 46 1.61 0. 80

SFHME 32.15 32.91 1. 66 0. 46 1. 60 0. 80

RSD/ % 0.17 0.19 0. 40 0.27 0.32 0. 09

#1K 31.79 32.91 1.63 0. 44 1.53 0. 81

2K 31.62 32.44 1. 64 0. 46 1.56 0. 81

3K 31.57 32.37 1.65 0. 46 1.56 0. 81

L,-10 4K 31.52 32.31 1. 66 0. 46 1.57 0. 81
5K 31.51 32.35 1. 66 0. 46 1.57 0. 81

SEHE 31.56 32.37 1.65 0. 46 1.57 0. 81

RSD/ % 0. 14 0.15 0. 46 0.24 0.19 0.23

RSD/ % 3.28 3.10 0.59 0. 68 4.42 3.83
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Fig. 1  Particle-size distribution frequency curves of samples measured by the MS2000

and LS13320 laser diffraction particle-size analyzers
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Fig. 2 Particle-size distribution frequency curves of one sample measured by the

MS2000 and LS13320 laser diffraction particle-size analyzers
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Table 3  Particle-size parameters of samples measured by the MS2000 and L.S13320 laser diffraction particle-size analyzers

AFPRLEE L %

& B My/um M,/pm
< 2 pm 2 ~16 pm 16 ~63 pm 63 ~125 pm > 125 pm
L, 5. 07 26. 25 56. 29 12. 36 0. 03 27. 78 30. 70
Sy 8. 68 30. 98 53. 19 7. 15 0. 00 21. 69 24. 57
MS2000
SWD 4. 88 13. 69 63. 09 18. 29 0. 05 36. 94 38. 71
L, 5. 55 16. 50 64. 99 12. 93 0. 04 31. 81 33. 85
L, 8. 11 27. 10 51. 41 10. 39 2. 40 26. 25 29. 52
Sy 10. 65 37. 70 45. 30 5. 48 0. 83 16. 96 21. 17
LS13320
SWD 6. 54 17. 70 58. 75 14. 96 2. 11 35. 94 36. 22
L, 7. 12 19. 04 61. 25 11. 21 1. 36 31. 20 32. 06
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