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Research Advance in Determing Soil Particle Size Distribution by Laser Diffraction Method
DUAN Shihang, CUI Ruoran, JIANG Rongfeng, FAN Mingsheng, YUAN Huimin"

(College of Resources and Environment, China Agricultural University/Key Laboratory of Plant-Soil Interactions, Ministry of
Education, Beijing 100094, China)

Abstract: Current methods in measuring soil particle size distribution (PSD) include sieving method, sedimentation method
(including pipette method and densitometer method), laser diffraction (LD) method, and so on. In recent years, due to the
advantages of simple operation, high efficiency, small amount of test samples and suitability for batch sample determination, LD
method has been widely applicated in analyzing soil PSD. This article introduced the basic principle and analysis method of soil
PSD by LD method, and reviewed the research advance and influence factors of LD method. Researches indicate LD method can
obtain more accurate results. A stable prediction model for large scale can be established on condition of enough sample size,
many diffrernt soil texture types, and feasible pretreatment methods. Although some influence factors can influence the accuracy
of LD method, such as pretreatment methods, instrument settings, amount of test sample and so on, LD method provides an
efficient and quick technological means for soil PSD determination and advanced technical support for precise agriculture and
digital agriculture.

Key words: Laser diffraction (LD) method; Soil particle size distribution; Soil texture
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Fig.1 Classic optical structure diagram of laser particle size analyzer
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A TR B AL . AT A58, R LD i50E
IR T R S A AT - Gl 0 ~ 20 em B
B AHE, KT a5 i 2 mm G, ARSI
AR IETIFREL 0.1 ~ 5 g IR, (— Bk, Bt
SRRURL S/ NI T 2 /D, b o - ORI
RN, A H0, BrEA N, d#EA H,0,
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I h, BCEERSEUE EALINE , RIA] 305 + 5 PSD
HR . W LD I AR, HAEHIET
TIEFH A RBGER , R E AR LD ik
[T 1 PSD B9E , Gl 4 [l ) oA S
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Tablel Conversion equations and model accuracies in different literatures
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FEAR R

FEA H iR

SR Y g A2 LS 13320

Konert %51
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Mastersizer 2000
PSIE
7R LS 13320
Sedi Graph 5100

Vdovi¢ %1

Counter TA II

Mastersizer 2000

Yang %[301

Microtrac S3500

4
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=
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2. WA L 20
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Fritsch A22 fi7 22

ARALHIX Kb £ 25 5

Microtrac S3500 NE e X

5+ 21 ki . y=1.05xp — 6.55(R*=0.94)

FARE SN 7 £

T M

Mastersizer 2000 wtEE

JTHR . 21

Wi y=1.10xp + 24.16(R*=0.93)
BHRL: y=0.78x.p—32.75(R*=0.67)
k. y=1.84x.,-84.51(R*=0.94)

158 kL yp=0.36x-0.23(R*=0.92)

k. y=0.77x1p+ 19.18(R*=0.86)
BB 1=0.48x.p + 3.89(R*=0.72)
FBL: y=2.66xp+ 1.10(R*=0.77)

BB y=0.69xp — 1.76(R*=0.94)
Fhi: y=3.63xp+ 13.06(R*=0.54)

265 k. y=1.03x.p-0.37(R*=0.93)
Bk 1y=0.91xp-7.31(R*=0.87)
Fhki . y=1.43x.p+3.44(R*=0.84)

12 WKL y=1.00x.p+0.10 (R*=0.98)
k. y=1.11xp-1.78 (R*=0.91)
Fhki: y=091xp-1.09 (R*=0.72)

WL y=1.00x.p-0.10 (R* = 0.98)
ki y=1.00x.p-3.40 (R =0.92)

Whi: y=1.25xp-17.25 (R* = 0.86)
k. y=1.11xp-16.33 (R*=0.72)
ki y=25.00x5-2.50 (R* =0.74)

235 kL: y=0.81xp + 6.83 (R =0.79)
BHBL: y=0.68x.p + 10.3 (R* = 0.65)
Fiki: y=5.76e"""xp +2.17 (R*= 0.67)

20 Wk y=1.00x p(R*=0.99)
BB 3= 1.28x.p(R*=0.95)
FRL: y=0.22xp(R?=0.91)

19 Wk y=1.10x.p(R>=0.97)
BB 3= 1.77xp(R*=0.91)
ki y=0.16xp(R*=0.90)
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