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ABSTRACT

There iz great requirement on the TEM specimen preparation method with particle gize selectivity ag a prere-
quizite forthe quantitative structure analyeis on the materials such ag gibbaite powder, which generally formz a
large agglomerate and shows a variation of transition process depending on their gizes. In this experiment, we
made an attempt to give a methodology forthe TEM specimen preparation of powder with the aize selectivity,
After mixing 1 wt% gibbaite powder with ethanol solvent, gibbsite suspension was prepared by application of
ball milling and ultrazsonification with addition of 0.25 vol% digpersion agent, Darvan C, which wag diluted
into distilled water by the ratio 1:1%. Appling the static zedimentation method to gibbsite suspension after ea-
timation of the sedimentation time by the measurement of accumulative concentration variation, we acquired
TEM specimens with well dispersed and size zelected gibbsite particles in nm seale. Cwverall picture of each
gample was taken by SEM and momhology of each dispersed paricle was imaged by TEM. Raw and proce sgad
gibbsite powders were also examined by XRD to investigate whether they were auffered from phase change

during the process or not,
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Fig. 1. Schematic depiction of experimental procecura in this
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Table 1, The digpersion effect of some commercial dispersion agenta on the gibbgaite particles.

Dispersion agent Diluting media

Chemical composition

A ddition effect

SN Dispergant 9228
(San Wopeo Co.)

Ceraspers 3468CF
(Ban Wopco Co.)

Diarvan O
(R. T. Vanderbilt Co )

Ethanol MNonionic Ester
Distilled Water

Distilled Water Aqueons Solution

lonic Ploycarbon Acid Amm onium

Amonium Polymethacrylate

Dappled contam ination on Cu grid
No advantage

Moderate dispersion
with the addition amount within 0.23—2.5vo0l%

Well disparsion
with the addition amoumt within 0.25~ 1 vol%

*The dilution ratis of dispersant and diluting media is 1: 19 {5vol% content of dispersant).
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Fig. 2. Particle morphologias of gibbsite powdear, (2) az-recaivad, (b) after micro-gieving under 5 pm and aonification into distilled

water, and (¢) after just sonification to ethanol,
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Table 2. Infroduction of optimal process condition for the well-dispersion of gibbaite particles.

Parameter Condition Remark
Gibbaite concentration < 1 wt% Excluszion of interfering sedim entation
Bolvent Ethanol 99.2% Improving dispersionability
Ball-milling 4hrs at 200 rpm Crushing coarse grain
Dispersant Darvan C 0.25 vol% Disintegration of the fine gibbsite particles
Ultrazonification <230 min at mid-strengh level Homogenization
Zize digtribution® Vol
<1 pm 3
1 pm ~ 10 pm 73
> 10pm 24
*Hstimated by particle size analyzer (Mastersizer 2000, Malvern Co., UK}
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Fig. 5. Size saparation and particle dispersion results of gibbai-
te powder (SEM Images).
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