PHig40 5 CFRC84E) Bk

7 0 — ARG TR E S & 2 BEEER TR E O B

LR
FU ¥ 8| HHE O H® O E—E
T4 veT3Iyy ALy —RERZr
Mg e 5 iz

D—1Y



TR S

7 v =GBl

=&

B BT IE O EL AR

In-situ Observation of Agglomerates Using the Flow Particle Image Analyzer

P

Hidetoshi Mori

A
Makio Naito

GO I

Yoshifumi Yoshida Junichiro Tsubaki

SeRl*

e I g

Osamu Hayakawa

Abstract

The present paper describes the feasibility of observing agglomerate structures using the Flow Particle

Image Analyzer (FPIA), which has been originally developed for a particle size analyzer. Observations have

been conducted to discuss the characterization of agglomerates prepared from several slurry systems, in

which agglomerate structures have been controlled by doping dispersant or coagulating agent.

It is demonstrated that several kinds of agglomerates are reasonably observed and characterized with the

FPIA. The experimental finding that the amount of coagulating agent has an influence on the agglomerate

forming, suggests the existence of optimal dosage. It is also verified that the shear stress resulting from the

sampling system designed in the FPIA is not so strong to break the agglomerates. This result should make it

possible to apply the FPIA for the in-situ measurement of agglomerates in fluids.
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Table-1 Summary of the observed slurry systems

Slurry . . Particle size class
system Particles Purpose of the observation shissrved uidarthe BRIA
1 alumina fine ceramics Influence of dispersant on the SIBRE
(average diameter 0.52um) agglomerate structure )
9 alumina fine ceramics Coarse particles contained in the T
(average diameter 0.52um) fine ceramics powders T
3 fused alumina particles Model agglomerates prepared T
(average diameter 2.0um) from fused alumina particles )
4 fused alumina particles Influence of coagulating agent clagsd, 5 SHdE

(average diameter 2.0um)

on the agglomerate structure

Table-2 Average diameters of agglomerates prepared from Slurry-1 [um]

Sedigraph! FPIA?

FPIA?

Solid concentration

(ppm]
Slurry-1 with sodium hexametaphosphate 0.52 1.5 — 20
Slurry-1 with insufficient polyacrylate ammonium 0.65 1.7 2.6 17
Slurry-1 with excessive polyacrylate ammonium 2.0 212 1.8 1.7

1 - diluted with the filtrate separated centrifugally from the original slurry

2 - diluted with the solution used for the preparation of sample slurry

3 - diluted with distilled deionized water

10!
- Solid concentration
£ 100F
; 40 vol.% B /-1
§ 1L /
£ W 30 vol%~.
]
@
2 i
g 102 ¢ 20 vol. %\/
108 L /n/ L
0 0.1 0.2 03 0.4 05

Amount of dispersant [g/100g-alumina]

Fig.1 Relation of apparent viscosity to the amount
of dispersant (Slurry-1)
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Fig.2 Observed images of agglomerates in class-6,
prepared from Slurry-1

- . ot ° L
&
g
] Y « e fe % 2 )
L - a & - ° @
o o .
- “
—_—
20um
(a) dispersed with insufficient dispersant
(polyacrylate ammonium)
- o » !"qe ¢ pisd £ ol I

R ——
20pum

(b) dispersed with excessive dispersant
(polyacrylate ammonium)

Fig.3 Observed images of agglomerates in class-6,
prepared from Slurry-1 (diluted with distilled
deionized water)
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Fig.6 Observed images of agglomerates in class-6,
prepared by dispersing WA # 6000 particles
in 0.05w1.% sodium hexametaphosphate
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in class-6, prepared from Slurry-3
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Table-3 Influence of the concentration of coagulating agent on the average diameter of agglomerate

Concentration of potassium alum  [mol/1] 0 0.05 0.075 0.1

Average diameter [um] 49 6.6 12.8 10.0
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