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Effect of wet and dry milling on properties of sintered hydroxyapatite

Siripan NILPAIRACH
Matullergy and meterial science research institute Chulalongkorn University

Abstract

The commercial hydroxyapatite was milled by wet and dry method using porcelain ball mill.

The effect of wet and dry milling on the sintering behavior of hydroxyapatite was investigated. The
result of this study show that based on the particle size and sintered behavior, wet milling appears

do be more effective to improve sintering charecterization of hydroxyapatite powder.

Introduction

The milling of material is widely
used in comminution process to reduce the
average particle size of material , to modify
the particle size distribution , to disperse ag-
glomerate and aggregate ,to modify the shape
of particle , to increase the content of col-
loids and to mixing or blending of two or
more material or mix phase.

The ball millis are generally known
as method by which numerous ceramic pow-
der including hydroxyapatite can be com-
mimute easily and economically. They are
typically used to produced -200 and -325
mesh material wide size distribution and
deagglomerate and mix slurries and powder.

It was purepose of the presest work
to study the effect of wet and dry milling on
The

and mechanical

milling behavior of hydroxyapatite.
powder charecterization
properities of sintered hydroxyapatite was

studies.
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Experiment procedure

The commercial hydroxyapatite (Merck
Co., Darmstadt, Germany) was used as a starting
material. The particle size distribution, of as-re-
ceived hydroxyapatite powder was determined by
sedimentography using a Malvern Particle Size
Analyser. The powder shape was examined SEM

There are two processes for milling : wet
and dry. About 80g of hydroxyapatite powder
were milled in porcelain ball mill using alumina
balls as milling media. In the wet process meth-
anol was added to hydroxyapatite. The powder
was dried and crushed in a mortar, after milling.
Then the particle size distribution was measured
as a function of the milling time. After 250
minute milling, the hydroxyapatite powder were
pressed into stainless steel mould 10 ton force.
The compact powder specimen was sintered at
1250°C for 4 hour with heating rate of 20 ‘C/min.
The density of sintered compacts were measured
using Archimedes principle and the percentage
densification calcutated assuming the theoretical
density of 3.156 g/cm’,
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he average grain size was determined

using the linear intercept method from SEM mi~
crographs. The grain boundary was revealed by
etching the sample with a 10% phosphoric acid
solution for 1 minute at room temperature. The
hardness of each sample was tested using a Shi~
madzu Microhardness Tester machine with a 1
ton load. The fracture toughness was calculated

by an indentation method according to the fol-
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Figure 1 shows the particle of starting hy-
droxyapatite powder (HA ) consists of small granula

and its size rang from 0.22~122 lm. Particle size

of hydroxyapatite obtained from wet milling was

found to be smaller than y milling

physical prop-

wet and dry
{. The fracrure

ntered compact are

shown higher than dry one.

process, the ave

accompanied by an increase in mircohardness.
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Table 1. The properties of sintered hydroxyapatite

Process
Property Wet milling Dry milling
Hardness (Hv, 1000g) 458.16 * 94.67 293 + 85.59
K. (Mpa m") 0100 £ 0.04 0.156 £ 0.02
Density Mg . m”) 3.06 3.02
Average grain size (JLm) 296 + 047 3.12 + 061
Conclusion Rootare, H. M., Powers, J. M. and Gaig R. G.

Based on the particle size result and sintered
behavior, wet milling appears to be more effective
method to improve the sintering characterisation of the

Merck hydroxyapatite. Santas,
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