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Fig.1 Testing principle diagram of laser particle size analyzer
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Table 1 The particle sizes of standard sample SiC-F1200, SiC-
P600 and CaCO,

PRIERIAE/ m
DIO DIG DSO D84 D9O
SiC-F1200  1.90 2.46 4.21 6.46 7.13

SiC - P600 18.65 20.48 29.07 40.67 43.90
CaCO5 2.58 - 17.96 - 47.69

R HERE

S3HOR 7S m IR (NaPO, ) o, 1 B [ 254 141

IYHA I ZRARK
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2.1 UREAISY O BRI SR 30

A by AR AT S5 258 W C 3R L B 73 BRI r S 3 2
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2 AR RS R A b dE FE B SiC - F1200 Al
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Table 2 Analyzed particle sizes of SiC-F1200 and SiC-P600 at
different circulation pump speed
SiC - F1200 fykitz
/Rl el FiH /Rl FIH
50 4.24 426 4.26 4.25 28.98 28.90 28.86 28.91
60 4.23 427 4.28 4.26 28.88 28.94 28.96 28.93
70 4.24 429 430 4.28 28.88 29.01 28.78 28.89
80 4.22 428 4.35 4.28 28.78 28.84 28.80 28.81

SiC - P600 [ 4%
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AL 80% Je A, Dy 5 5 ME (R 3 o 3t B 0 Fig. 2 Sl;:rt_ic}: Os?f:*;iﬂﬁffof SiC-F1200 and SiC-P600
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Table 3 Analyzed particle sizes of SiC-F1200 and SiC-P600 at

different stirring rate

SiC - F1200 fpkifz SiC - P600 ffyi4%

Bt Dsy/ pm Dsy/pm
e

SRR FfE /Rl el FHfE
50 4.09 4.04 4.04 4.06 28.77 28.82 28.78 28.79
60 420 4.15 4.16 4.17  28.88 28.90 28.96 28.92
70 4.28 4.27 4.30 4.28  28.94 29.01 28.95 28.97
80 430 4.32 4.32 431 29.12 29.15 19.16 29.14
90 4.36 4.37 4.41 438  29.36 29.38 29.38 29.37
100 4.39 4.42 4.41 4.41  29.53 29.48 29.52 29.51
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with different ultrasonic time

AISEI 5 R, N 4 S5 R AT LR I, 8 R o i
80% I, SiC ~ F1200 ) Ds, fi/)y, 5 bR E(E L de 4
AT, Ul BB A SR 80% L, SiC — F1200 114 73 BIRCR
BRUF o T HEE A P 5 B R, SiC - P600 1Y Dy, L1
R, AR B Ol 60% I, D, 5 AR {5 e 2 30T, 16
FRR TR N 60% ,SiC — P600 T ik B 20 BOUR 5
R P SR I 3ot R, (A UKL B R A, S22 2R
R4 AR H 9 B R DU Bs dE AR B SiC - F1200 A
SiC — P60Oy ki {2

Table 4  Particle sizes distribution of SiC-F1200 and SiC-P600

at different ultrasonic intensity

FREREMD SIC - F1200 fREAE  BiEREfh SIC - P00 RIS

i Dsy/pm Dsy/pm
S/ % i
AU FHfE asveiiing:A T
50 4.42 445 4.37 441  28.79 28.95 28.93 28.89
60 4.28 4.35 430 433 28.96 29.13 28.98 29.02
70 413 416 4..14 4.14  29.11 29.17 29.29 29.19
80 4.22 425 4.24 424 29.29 29.14 29.25 29.23
90 4.33 4.35 4.25 431 29.35 29.29 29.41 29.35
100 4.41 4.40 4.36 4.39 29.44 29.43 29.53 29.47
2.5 SriBORIRYE

I G3 BRI SR T A Jo = 1 5K g AR, AT
Bk R MR R AP R, FEAMWA T EN: —
e PR AURL 7 A 5T v 73 B, — o B 1k URE BT A
WU HOBRL I ORI B A R A
S I% WARAS s AN ST AR AL B A RS 5 538
I BFAMRLTEAAIE B 5 REAE A ) FeE H oL
FEBORL ;A7 5 38 1Y 26 8 A LI 2R R B9 23 HIGH)
A NIMBETR N FERIREN . OB O b, AR
K H (NaPO; ) o 2 73 HIGH , 7350 A AT 10 mL
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&4 50,100,150 200 g/L () ( NaPO, ) (i , 28 )5 15
ASVEATRLEE I, A5 R 5,
25 R BR  AIMABORES, MR Dy Dy

Doy KiAZ i 225K 5 LA (NaPO, ) WU , REAE i 22 W
BN, 2 (NaPO, ) o Al 200 g/L B, SiC -
F1200 ) D,y Dy, Doy fhii 25 5 /o X F SiC - P600,
(NaPO, ) (IR A 100 g/ L B, A2 85/ e B X
FRARAEINIAE i, 43 B0R) P VR F A B, 43 BRI
AR ALK 5 6 FRAR K AR R 22

5 A A #e 51 (NaPO; ) ¢ 35 i I3 s 4 AF il
SiC — F1200H1SiC — P600IT )42
Table 5  Analyzed particle sizes of SiC-F1200 and SiC-P600

with different concentration of ( NaPOj; ), solution
NI (NaPO5 ) o7 B2 T I E oA A2

50g/L  100g/L 150 /L 200 /L
Dyy 2.04 2.07 2.00 1.99 1.99 2.01 1.94 1.95 1.92 1.91

(CF
Sic Dsy 4.41 4.41 4.36 4.34 4.31 4.33 4.27 4.28 4.23 4.25
1200

Dyy 7.42 7.39 7.37 7.35 7.31 7.29 7.22 7.23 7.21 7.19

53 O
HEfh /pm 0 g/L

Dyp 19.2019.28 19.0119. 11 18.7218.68 18.5418.42 17.9518.17
SiC-P
Sic Dsy 29.4529.37 29.1829.20 29.1129.13 29.2529.27 28.8928.95
600

Doy 44.6844.74 44.1244.20 43.9144.02 43.8544.01 44.0243.92
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Fig.3 Particle size distribution at different injection concentration

of CaCO,
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SUCELL Test Conditions Optimization of HELOS/BF Laser Particle
Size Analyzer

LU Xin-cheng, CAO Jing-yang
( Geological Survey of Jiangsu Province, Nanjing 210018, China)

Abstract; The Laser Particle Size Analyzer is being more widely used due to its fast test speed, convenient
operation and good repeatability, to name a few of its qualities. However technical parameters of instrument and test
conditions affect the results significantly. The test conditions of the HELOS/BF Laser Particle Size Analyzer were
optimized by experiments described in this paper. The results indicate that samples with light specific-gravity or
small particle size require lower stirring speed, higher ultrasonic intensity and longer ultrasonic time. Samples with
heavy specific-gravity or large particle size require higher stirring speed, lower ultrasonic intensity and shorter
ultrasonic time. The dispersant can accelerate the dispersion of the sample particles, especially for the small
particle size samples. The low injection concentration ( shading rate) with less particles leads to higher measured
results for particle size because the weak signal causes bad representation for the samples. The high injection
concentration leads to lower measured results based on the broad range of particle size distribution by multiple
scattering. It suggests that the injection sample concentration ( shading rate) between 10% —25% was appropriate
for the HELOS/BF Laser Particle Size Analyzer.

Key words: laser particle size analyzer; particle size distribution; testing conditions
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