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[Abstract]

Effect of pH and Reaction Temperature on Mechanical
Properties of Hydroxyapatite for Dental prosthesis

In-Sung Chung, Ho-Young Her*
Dept. of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan
Dept. of inorganic materials Engineering, Graduate School of Industry, Pusan National University*

Hydroxyapatite powder were synthesized by precipitation method, varying pH, and reaction
temperature. The powders were heated at 1,200°... and 1,300°... for fabrication of dental
prosthesis.

The results are as follows:

Synthesized powder showed the smallest particle in size, under the conditions of pH 11 and
reaction temperature 37°.... The hydroxyapatite was partially converied3td CP at 1,200°...
and 1,300°....

Mechanical strength of sample was affected by such powder preparation conditions as pH and
reaction temperature and sintering temperature.

The mechanical strength of sample prepared under the same conditions was increased with
increasing pH, reaction temperature and sintering temperature.

« Key word : Hydroxyapatite, precipitation method, pH, sintering & reaction temperature.
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1. HAp AIZHIZ=

HAp®] & 27L& (Table 13} 2},

900me] FF4= 1.00~1.05M9] calcium
nitrate((Ca(NO;).4H.O; S.P.C. GR Reagent.
SHINYO PURE CHEMICALS CO., JAPAN)
£ &8A71aL dRYoteE AHES et
pH0, 1DE 243 & FTFTE AHE3H
1,800m¢= 3|43ttt 0.60M2] ammonium
phosphate((NH.),HPO,; S.P.C. GR Reagent.
SHINYO PURE CHEMICALS CO., JAPAN)
£ 1,500m¢2} S5l §afiAl7] T3 Yol
T2 pHE 245 SH7TE A3 3,200m¢
2 A5 A4S F A pHE diY
o5 AME-Sho] ghEiTt
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(Table 1) Preparation Condition of HAp Powder

Sample Ca/P ratie pH cencentratien reactien temperature
S175P10T23 10 23
S175P10T37 175 37C
S175P11T23 ’ i 23C
S175P11T37 37C

A| 23} calcium nitrate solution(l,800mé)< 3. BN U =H
2tzF 900m¢ 4 Blo]Ae] wof shbe AgolA 1) YEiA

a3 shvbe 37Col Al calcium nitrate
solution< ZstAl Ao FHA A =3t
ammonium phosphate solution(3,200m¢)<=-
vz} 1,600m 4 Azt St o] gof
ammonium phosphate solution= 40&] 2
A A7 E =S A sto] HREAIFT vhgo] F
T AFA 2447 Aol & ok A& sk
filterationA|# A=}k A& A Ealsiqict,
Gel A9 HAES dry ovenollA 90T 9 &=
2 30417 ol Axstelt,

2. HAp 22ZAl JIZ=

AzE YEELL zirconia ballmill AME-
sho] 24417 nl 2Tt v AAskE X417
7] 918 900C oA 2417t BFax(calcination) Al
71 A]|&E& hydrocarbon(low molecular
weight)#ZAE H7lsto] ddshA &3t o
2 5x5x25mm%] moldE AME-5FA oF 250kg/c
o gFelo = 9% Felste] 4R sk

ARE AlEe A7|200 §IRIAIA 400ColA
AN AFAA 7 lEeES Al7skaL 1,200C,
1,300ColA 2418 28 A 2] & 2 YZAIA &
AAIE Ao o2 E= 200C/hr 33T

AZA RS JAA7E Yoth7] 98] =&
X 7] (Mastersizer Microplus Malveran
Instru —ments Ltd., UK)& ARE-3Fo] Y= &

A3t

e B
(spectrometer)2 middle—ir spectra(400—
4000em )& S35

3) X-A 3d &4

AZA RS} AFAFEE 200mesh ©]5l2
stel Aype] B4 B 9P XA 3
HEA7](RINT2000, Rigaku Co., Japan)s
AH&3E] XRD w45 sttt 8202
CuK (Ni—filter), 40Kv 30mA scanning
speed 4~6 /min= 0.6 slitAlo]om 4
9] 10~80" (20 = k3Tt

AL ELER

47 Aeet pellete] TS HRnsL 7}
gaee Axg
tester(Digital Micro Hardness, Matsuzawa
MMT-7)& AH&-3to] 1kgo] 3l5 0. & vHE =7

3tsto] KBr pellet2 Al &3t
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1979)" A3t o] 63lem oAl OH 9] &4
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2 Ho} HAp7lF A= e &9l + Utk
183 thE calcium phosphate SHHEE A
BEA Tt ol pH ToldollAl= HAp ¢
of o Ao AEA gethe Hil(Jarcho,
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e Ao= yehtt | Hold AdEH 202w eIt = S HEE HApZl a—
9] Axtol A= 1000-1100cm™ F2] PO, 0]-& TCPE 3= 2
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(Table 2> Mechanical properties of sintered HAp

- Sample Vickers Hardness(kgmm?) Bending Strength(kgnm?) | Density(e/cc)
1,200C 1,300°C 1,200°C 1,300°C 1,300°C
1 S$1.75P10T23 193.78 22514 62 68 293
2 S$1.75P10737 281.26 306.18 76 84 2.81
3 S1.75P11723 172.33 198.44 56 64 2.85
4 S1.75P1T37 359.51 383.04 104 109 2.82

pH H=&} vk-ex 72|31 24 L% w2 Bobick, Kay, and Doremus, 1976.),
H W EA A= pH sxolA= pH 1Y W7} Ako(Akao, et al, 1982). 5°] 2113t 1,100TC
pH 10Y Wt} 2 7|44 AL Heow 8 (154MPa), 1,150C(138MPa)olA AZA 2|3t

Lo woA= 23 cHET 37Cd W 2 7|AZA TCP &ZA9] 7= 12|32 Jarcho(Jarcho,
e BHYrt, 131,1_ ﬁ:é%EOﬂHb 1,200CH Bolen, Thomas, Bobick, Kay and Doremus,
o} 1,300TColA] 4 2447 2 71AA = 1976) 5°] = HApRte 2 A 23t 2ZAH 9]
e B 196MPak tt = 22 Zholdth, a2y

H O AFoA AR AAA Y A EE KR Akao(Akao, Aoki, and Kato, 1981)2] &Z2-&
ORRER, 1985)0] Al=3t 1,250C115MPa)¢t =7} 1,150-1,300CE Fobglel wet 37 =7}
1,300C113MPa)olAl 2Z2x gt 2449 5 F7ish, 1,300C9 7%=t 113MPac] itk
ey HARFEA(GEASA, FEM, gz, « d-aues dAg,

1984), Jarcho (Jarcho, Bolen, Thomas, 2A4A 19 7IAA =4 Al HAE
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(Fig. 1> SEM photographs of S1.75P11T37 sintered
at (a) 1,200°C (b) 1,300C

(Fig. 2+ S1.75P11T37 A|=&2} S1.75P10T37
ARE 1,300ColA 22727t A2A 9] njAl
%2 pH %%7} 109 Wi2oh= 1104 4% A
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{Fig. 2) SEM photographs of (a) S1.75P11T37 (b)
S$1.75P10T37 sintered at 1,300°C

(Fig. 3)-> S1.75P11T23 A=} S1.75P11T37
AEE 130004 22Xt 22719 vl
%2 W27 230 ek 37Tl B4
3 Awe) AR Aue) 2 A AAY 5
slom, o] A st A} 27 F7K A0
= 7k,
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{Fig. 3) SEM photographs of (a) S1.75P11T37 (b)
S1.75P11T23 sintered at 1,300°C
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