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Sampling Method for Small Amount Sample
Using Laser Scattering Particle Distribution Analyzer LA-920
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Since developing the LA-500 Laser Scattering Particle
Analyzer as acommercial product 12 years ago, Horiba has
brought LA series models onto the market. Recently, users
have increasingly expressed their desire to analyze small-
amount of precious samples. Accordingly, analysis of
standard samples with different particle size distributions
was conducted using various sampling methods, and the
characteristics of small-amount analysis using the various
methods were comparatively evaluated. Thisreport describes
such analysis and evaluation, and a so introduces a method
for analyzing small-amount samples via a simple sampling
method using batch cells.
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The SEM image(SEM) and Optical Microscope
image(OPM) of the standard sample

SEM image were taken by Hitach Scanning Electron
Microscope S-2300, OPM image were taken by
Keyence Optical Microscope VH-6100
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The standard sample for the evaluation

Standard . Material
JIS Z 8901 Albedo fused alumina
BCR Quartz

Sample No. Certified values (p m)

O No.1 2+ 0450000
O No.2 4+ 0500000
O No.6 57+ 300

O No.70 05-12"2

O No.69 12-90"2

O No.67 3-207

*1): The Stokes diameter at 50% over size
*2): The Stokes diameter at 3-94% over size

40

I{eadour No0.20 March 2000



02 J000o000ooooooooooooooo
The measurement result by wet-type (flow and
batch method)

Measuring Flow system Bach
method | Median |Amount |Median |Amount
diameter | of sample | diameter | of sample
Sample (um) (mg) (um) (mg)
JIS No.1 2.3 1 2.5 1
JIS No.2 5.3 2 5.5 2
JIS No.6 66.9 100 70.2 20
BCR 70 3.0 2 3.5 2
BCR 69 455 100 45.3 20
BCR 67 11.3 50 12.0 10

Measurement condition
Dispersion medium - Sodium hexametaphosphate
Dispersion condition — Ultrasonic suspension excitation;
1m (Internal) and 5m (external 100W)
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The measurement result by paste method
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Test sample inlet

Pressurized
air inlet

Suction
opening

Measurement
direction light
detector
opening

= — Air flow
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The dry method flow-type cell
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Sample | Median diameter | Amount of sample The measurement result by dry-type trigger method
(1 m) (mg)

JIS No.1 2.6 2~3 Median Amount of | Success rate

JIS No.2 6.5 3~5 Sample | diameter sample

JIS No.6 90.4 100 (um) (mg) (%)
JIS No.1 1.6 200 50
JIS No.2 4.9 200 50
JIS No.6 74.5 500 20
BCR 70 2.6 200 50
BCR 69 42.5 300 20
BCR 67 10.4 200 30
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The measurement result by dry-type batch method

Sample Median diameter | Amount of sample
(1 m) (mg)

JIS No.1 2.2 2~3

JIS No.2 6.1 2~3

JIS No.6 76.3 5~10

BCR 70 5.4 2~3

BCR 69 56.7 5~10

BCR 67 11.3 2~3

42

7.00

0000000000000000000030000
(P.4300)

0000O000000JIS No.1,No.2,No.60 O No.2
00000000000000000000000000
00 Me.20 0000000000000000000
000MO000000000000000000O
00oooooo
0000000000000 0OBCR No.69,No.670
20000000000000000000000 @
OOOBCR No.700 0000000000001y mO
0000000000000000MO0000000
0000000000000000MO00mOnn
0000MO0000000000000000000
0000000000°MDO000000000000
0000000y M0 00000000000000
00000000000000

8. 0O00O0O

ggoboboooobbooooboobooonbon
gobooobooobomoboobooboobogoo
gbobomobobobooooobobomooon
goboooboobooobooboomoboobogoo
gboobobooooboboboooooobobo
gbobobopoooboobobobooooooboon
googoLrAbbogoboooboboooboooo
gboogbooboobooobooboo

gbooboooboboboLngooobobon
gobooobooobomoboobooboobogoo
good

ooono

1) OD0O0O0O0O 25988570

2) 0D0O0O0O0 020 DOOOO OOOOODDO p.2s
ooboobooboobo

oooad
Yoshiko OGURA

gooooo

Kecldour No.20 March 2000



17..007 100.0
HS
] E
] g
0. Oadsrssimmpamsspanoddeladif o ipessagenasopsignpasasianpatopssnis .0
0.020 0.100  1.000  10.00  100.0 2000
HFE (um)
a)JIS No.1
************ Wet-type flow method 2.333
""""""" Wet-type batch method 2.520
'''''''''''''''''' Dry-type trigger method 1.6340 p
Dry-type batch method 2.187
—&—==—Paste method 564
23. 00 100. 0
] g
el =
1] E
% 1] ERS
1 ER::]
0. ] 21 201 e 1. A 8011 B i A 22 .0
0.020 0.100  1.000  10.060  100.0 2000
HFE (um
c)JIS No.6
———————————— Wet-type flow method 66.864 p
rrrrrrrrrrrr Wet-type batch method 70.198 u
777777777777777777 Dry-type trigger method 74.496 p
Dry-type batch method 76.308 p
13. 0 100. 0
I o ‘.
=
2] i
|l E
) 3
) 1
] Y \. .
0.020 0.100 1.000  10.00  100.0 2000
HWFE (um
e)BRC No.69
ffffffffffff Wet-type flow method 45.471 p
""""""" Wet-type batch method 45.257 p
—————————————————— -Dry-type trigger method  41.325p
Dry-type batch method 56.319 p

oooooooooooooooOoOoOOOoOOOOn

3333

333

333

HORIBA Technical Reports

25. 007 100. 0
] ¢
2 B
| E
&l 9
1 ER.
0. 4 LSLELLAKL) S SR AL "'”'Hly LASSUNLELLILLL) S S AL AL .0
0.020 0.100  1.000  10.00  100.0 2000
HFE (um
b)JIS No.2
777777777777 Wet-type flow method 5.278
rrrrrrrrrrrrr Wet-type batch method 5.510 u
ffffffffffffffffff Dry-type trigger method 4.892
—— Dry-type batch method 6.053 p
—a———-=— Paste method 6.543 p
14. 0 100.0
I e
[ E
i 3
] ]
Y
Y
0. AL A i A1] s e S MR A B a1 .0
0.020 0.100 10.00  100.0 2000
HWFE (um
d)BRC No.70
ffffffffffff Wet-type flow method 2.949
""""""" Wet-type batch method 3.472
ffffffffffffffffff Dry-type trigger method 2.835 p
—  Dry-type batch method 5.446
15. 0 100. 0
i e
1]
1 ER:
0,020 0.100 1.t 10,00 163.0‘ 2000
HFE (um
f)BRC No.67
———————————— Wet-type flow method 11.288 p
rrrrrrrrrrrrr Wet-type batch method 11.975
777777777777777777 Dry-type trigger method 9.847
——  Dry-type batch method 11.391 p

03 000O0O0oUoooooooooooo
The particle size distribution by various sampling method
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