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Abstract : Grain growth in Mg0-1.5mol%P205 carried out at 1100 to 1400°C for various time in air was expressed in 

the equation of Xn=Kt, where n was 4.5 at lower temperature than 1235"C and 2.5 at higher temperature than 

1300"C. 'l'he values were kinetically related to the different rate determining steps in which one was controlled by the 

surface diffusion of ions absorbed on MgO particles and the other by the diffusion of ions across a liquid phase at 

grain boundaries.The equations derived from the viewpoint of the rate determining steps deseribed well the 

experimental data in the grain growth ofMgO. The obtained activation energies for both steps were 518, 869kJ/mol 

for 1100-1230"C and 1300·1400°C, respectively. 

Key words: MgO,P205, Sintering, Grain growth 

1 . .ji)f~IJ) f!l !¥J 

•m•M~. ••~~~~~~l~~•~IJ)~•~t~ 

~7?~~~~~. -~-~-M~~~~~~~. I.!¥J 

~,: ~'i;J\15/lO "t :&.ill:~~. ;: n ;;le 1: IZ: WC- Co * 7.i: t::l: t llO C: 

~., -c, 'fl k IJ);j:;tf41J) ~%1Fii 1:: r,t m ~ .:n -c v, ~ 1). 

t~~7?~~n•<if)•*~-~~•••~#~~~ 

•*~~· <, ;: ;h,i?!.Mtlll·~-t~ ~~M L, ~V\~ UJ~·ttt 

~~L,f:!Ut:m-~n"tv'~ 2l. L,h>L-f.t~~IS, 4:MRJ;t" 

<'V:>~~ 1ilf~ ~ .:n -cv'rtv•if)~~mii\~~~. 
:fliitt lb !::l:, MgO- P205 * IJ){~ffii%M 7.i: itH~'Ei¥01Z:1ilf~ L- "t 

v' .Q 3·7). ~~11:. e: i%Mf*IJ)~:f.lll1t.~a"J·t1::K e: if) ~f*t= 0\.t' 

-c•"· ~~--C:~*~~--~-C:C:t~*~~~;: 

~ 7.i:, 0.5mol%Pz05 ~!JD~f.it~-+IJ)•M~fj)j 6 h~~:. ;;let::.. 

::t~ t- 1/Jv rM~I-:J: ~*ll.M~I::J:::t;v r lJ /M:"<:P'·;t-.~.n/ 

.b. IJ)*JJD t:. 0;h, "( ~ < f,t ~;: C: l, tr.. ~1JDit C: ;fu"£.:Jil.IJ) 

:i'EM~~ 0)~-t-*, j:;)l tJ:':t.PX~ e: ~~{t;IJ)~-f*tt J:''t:. 01t~ 
"( ~) ll'iiJ t ~ v' ~. l,i,p L, f,t7l~ IS, ;ful:J:ljt~ 0)*-lll&:f:!iHZ: 0 v' 

-c !::l:fl C: lv E'f!l!n -cv 'ft v '. 

;fui:!l~~~-:j:;)lt~*ll.:ff, X, e:a~rl'l9, t, IJ)~1;;{(1::J:--%tlz:Xn 

=Kt ~;h,~;:C:7J~9:1llbh"tv'.Q 8l, Lh>L, ;:IJ):f'i:'t~ 

n 7l>, :f.J:M~IJ)-1ll-v'l:.~~f*'l-:~t.:--JI::~~~IJ)7J>, ;fuL 

M~ e: e: t tz:1@21t:t ~ 0 h>t:. 01t' -c 1-.:t:::. n ~ ~ tl e: 1v c'~ 

fl\t~ h "(' v 'ftv 1 • fill~, )#.:'i:M~ii;fui:!f-0;f)ft±:\~IJ)::i: ,1: ~~ 

1:. ~1* L, ""C v' ~. f){:-? ""C*'J:PX~031!!tt C: ~ t IZ:lli1:1Lf*~Jf~ 

tr. ~ IJ);fui:!f.IJ) lii~l::l:~:J.>-t ~ 7l> lb, ~ nt::.J.t C "t:f.J:gjt<J)JF 

~~IJ)::i: t *1JDT ~;: C: IZ:f,t ~. .:t IJ)M:!Jl/:, n If) fill:. idllJ' 

GiJ>IJ)~{1:;7l>7~ ~;h,~. L,;O> L,f,t7JS 6, ;:If),#;!-:~ L,* 

~!¥Jrt.JiJf~i::J:ft ~ n -cv't.tv'. :+fliii-r:l'±:::. IJ),#:t=~ f!l ~.,, 

MgO- P205 ~ IJ)j~ffi·· 7.i: JUt fJ _Hf, ;fui::ff<J)~!JJi::IJ)7'- ?' 

iJ> G, *'J:M~ C: n If) fit C: If) ~1* 7.r3!{/l~/illa"Jt:.~~~ ~:: C: 

~f!l!¥JC: L,"(lt'~. 

2. {iJf~lf)JJ~ 

ill~IIM-41-:I:ttWfil&\f;lt~ Mg(OH)2 ~v'fflv'k .. P20o ~1Jo 

MgO lf;lt;f.lf-!:J:f'j(IJ) l 51:•m Ltc. 200g If) Mg(OH)2 1:.~11 L-

3mol% C: f,t ~ MgHP04 • 3Hz0 ~ 400ml IJ)~'\¥i* C: ,1: 

t t-:1Jo;t 't' 10 7tFJJft¥f. L-tc::.. ~tt:a- I50"C~ 10 a~r'",~~ 

L-tc::.. 0\t'~~L~4n• 20 7t['I.,:¥5J1i~~it t.,, 950°C~ 3 a~r'",~ 

:!m::f.~Il VC, Mg0-1.5mol%Pz05 IJ)\f;lt;j!Jl-~~~m L, t:.. ;: IJ)\f;lt 

;J!.l!-~ 8MPa IJ)J±fJ~-J!!!llM~1~. ~~r:p 1100°C-I400°C 

~BJYJ!::~FJJ.~L,t:.. ~%MB~Fdl!:t, 1, 3, 6, 12h ·t-Ji:>'0t:.. 

:J;ffi·f~. ;f;Pji\J~~tffil. ~ ~1ill:1# L, t::... ;jill.:fflf)i'JI.UAE:I:.Ii*%~{:$: 

(J){iBtWflii~-ffiHiJf!liii~ SEM ~:]1(;~1{11·~~~-m L­

-z-•"f:.. ~oo1ilf~t.: i::J::.r.:*'=¥- v~HI!l= m:rll! L- t::..lf.it;¥47.r m 
v 'fc. ;;let:., ;jill.!f.~IJ)t~IJ)~/l!IJ)f;:lll), 7mol%P205-Mg0 

O)lf,itljSJ-1.: 01t '~X fPJR!ElrJT, j:;)l tJiW.M5t:tFi'(EPMA)7.rtt"') t:.. 

-9-



3 . llitL~BI. rf~~ 

~ 1 1: 7.5mol%P20rdmt1JO MgO lit*'i-OJ Xf@H§Ji!T~~t-;;F 

-t . !El fJT 1:::' - :7 I± MgO .!:: ;t Jl/ 1-- 1J /' ~ ""< :7' .t. Y t7 A 

(Mgs(P04)z)(J)1:::'-:7"C', ~~{_:$;r:j:J!:#T:E-t0 Y /'~:t,i:l± 

Mg?(PO .. )z "t"ib0:.: 2: ~ 21:1±, Xtr;;t~i"0*5e~~ 

OJ -1iJf m ffi1 OJ *aPX: ~ t- ff. T. fil :!*: OJ M gO t-mt IJ 11 'tl> J: 

5 !::ff:f£"t'0'f>.:'z:ffH!HJ:~:n\;::I /' J-.7 A 1-­

nl± !J /' OJ#:trl: Xtr~ L- "Z' v\ 0. 

).., "(lt\{). :.: 

!J ./'I± ll .!:: A.; 

~ffi~~$~••G"C~IJ. x•!Eli!TOJ~•~ 

X. 0 2:, ~~:f€1 I± Mgs(P04)z "C' ;b 0:.: .!:: n'~-*~ OJ~~H::.;Jt;:t 

~ n0. li'J> L-, fil1:7J, ~~OJ Mg/P J;t t- EPMA :7t1ffl.' 

J!H9tc:.~-li, 3JZ;i$Jf~2: l"C Mg/P=3 .!::ft0bOJOJ, .f 

OJ1~l±lt ~""?v'""Cv\0. :.:n1±, ~~tJ'>!l?:,-f l t> Mg3(P04)z 

ti 11 OJ;l$J-it*Jii1X:"CI±ftv'::. .!:: t-;;F~ G "( v \0. 2000 .. 0 

,.q 1500 l' ~ ~'~~·"' i 
~ 1000 0 ° il j 
C] 500 r::P~ o 1'\o o '\ ,..... o o o .o , !l o oo o ?J) 

,____/u J"" J ''\~,J.A_•.;, .. ;vv """'-· 

o ~ ~ ~ so w m 
2 e (Cu K a )/degree 
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Fig.5 SEM micrographs in MgO- L5mol% P205 sintered at 

1335°C in air. 
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Fig.6 Effct of time and temperature on grain growth in Mg0-

l.5mol% P205. 
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Fig. 7 Effct of temperature on n in Dn=Kt for Mg0-1.5mol% P205. 
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Fig.9 Rate constant - temperature piot in grain growth for Mg0-

1.5mol% P205. 
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l'i Xn.-....Kt ~£{_ ~ n, 1lOO"C-1235°C0)7Jffi./t(iBlW~ n O){Wf 
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