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TOM TAT: Leucite la khodang alumino silicat kali (KAISi;Oy) va la vdt liéu hira hen trong cdac
ung dung nha khoa. Leucite la thanh phén co ban lam tang hé 56 dan né nhiét ciua ceramic xdp xi hé 56
dan né nhiét cia kim logi [1,2,11,12]. Trong nghién citu nay, khodng leucite dwoc tong hop bang cdch
néu chay hon hop KNO;, AI(OH); va cat Cam Ranh trong ngon lira axetylen & nhiét dg 2000 — 2200°C.
Cdc tinh chdt ciia khodng dwoc ghi nhdn nhu sau: mat d¢ p = 2,48g/cm’, nhiét dg chuyén pha 642,5°C,
hé s6 dan né nhiét ciia dang tir phwong trong khodng 30 — 642,5°C la 25,9.10°.K", cia dang lip
phirong trong khodng 642,5 — 946,8°C 16 9,3.10°.K".

Tir khoa: Leucite, hé $6 dan né nhiét.

1. CAC PHUONG PHAP TONG HOP
LEUCITE:

Leucite hinh thanh trong bdt lam rang st tir
nguyén liéu trang thach khi nung t6i 1150°C
dugc xem nhu mdt qua trinh ty nhién [1, 18].
Chi trong khoang 10 — 15 nim gin day [3, 4, 5,
6] ngudi ta quan tim nhiéu t6i viéc téng hop
leucite tir bot cac hoa chit chira cac oxit SiO,,
K,0, Al,O;5 theo phuong phap két tinh tir hdn
hop néng chay hoic theo co ché qua trinh sol —

gel, bing k§ thudt thuy nhiét.

Leucite ludn hinh thanh do trang thach kali
phan hay khi néng chay ¢ 1150°C. Nhuoc diém
ctia phwong phép nay trude hét do nguyén liéu
trang thach kali luén 1an Na, Ca tao pha thuy
tinh khi néng chay, vi vdy, khé thu dugc
leucite v6i ham lugng cao. P& ting luong
leucite tao thanh, co thé bd sung céac oxit ALO;
va K,0 vao phéi lidu, nhim phan tng véi SiO,
tr trang thach dé tao leucite. Bién dbi c6 thé

tom tit theo phwong trinh:

1150°C

K,0.41,0,.65i0, + %A1203 + %KZO —lste

potasium  felspar

1

K,0.41,0,.4Si0, + 2Si0, + %A1203 + K0

Leucite

ey 3 g 0.41,0,.4Si0,
2

Leucite

Leucite c6 thé tong hop truc tiép bing cach
néu chay rdi cho két tinh cac phdi lidu chira cac
oxit K,0, Al,Os, SiO, theo ty 1& thanh phan chi
ra trén bidu dd pha hé ba ciu tir SiO, — Al,O5 —

K,O (hinh 1). Phuong phap nay don gian vé
nguyén tic, nhung kho khan 1a nhiét d6 néu
chay phéi liéu rat cao mic du nhiét do két thic

két tinh cta cac diém co thanh phén trong tam
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giac thanh ph?m KAS, — SiO, — A3S; (hinh 1) 1a
990°C. Hon nita, do pha 16ng c6 do nhét 16n,
xu hudng tao thuy tinh rat manh. R4t kho xac

dinh nhiét d6 niu chay, nhié¢t d¢ va thoi gian

Iwu phtt hop. Ciing c6 thé tao phdi liéu tir hdn
hop nguyén liéu ¢6 thanh phén cac oxit theo hé
s6 ty luong thanh phan leucite, ndu chay rdi

lam ngudi cham dé két tinh.

Kp0.A1D G840,

{Fatash Poldapar)
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(Leueive)

Hinh 1. Phin biéu db hé Si0,—K,0-AL,0; va ving tao leucite khi két tinh [1]

1-Crystobalite; 2-Tridymite; 3-quartz;

4-K,0.4Si05° 5-K,0.28i0,’ 6-potasium feldspar; 7-leucite; 8-mulite; 9-corundum.

Trong nhiing nim gén dy, nhim thu dwoc
leucite v&i d¢ tinh khiét cao, phuong phap téng
hop trong céc thiét bj thiy nhiét (autoclave) voi
tac dung ddng thoi ciia nhiét d6 va ap suét cao
dugc ap dung [12,13,16]. Nhiét do tong hop
thuong t6i 200°C trong autoclave, thoi gian heu
2 — 3h. Str dung céc tién chit chira SiO, & dang
v6 dinh hinh hodc tinh thé quartz. Tién chét
cung cép Al,O; la cac dung dich céac mubi
sunfat nhu Aly(SO,);.nH,0, hoac clorua AlCl;.
Ciing c6 thé dung cao lanh cung cip ddng thoi
Al,O; va SiO, [14]. Tién chét cung cip K,O la
cac mudi KCl, KNO; hodc K,SO,... Nung céac
tién chét dang co — kim chia K, Si va Al nhu
CH;COOK, CH;COONa [1,17], cac mudi vo
co chua SiO, va Al,Os cling dugc quan tam st

dung.

Nho thiét bi autoclave tao ap sudt trong hoi
nude bao hoa, qué trinh bién déi co thé theo co
ché sol — gel. San phém thu duogc ban dau tur
ndi 4p suét cao & dang sol, sau d6 dwoc nung
lai & nhiét dd 900 — 1200°C trong thoi gian 2—
6h & thuc hién qua trinh bién d6i sol-gel.
Leucite thu duge c6 do tinh khiét rat cao. Céc
oxit kiém d& lam bén leucite dang l4p phuong
[10]. Vi vay, co thé ding Li,O, Cs,0, Rb,O
hodc CaF, lam chét khoang héa cho qué trinh
két tinh.

Ky thuét tao anacime (Na,0O.Al,03.4S10,)
trude, sau do thuc hién trao ddi ion Na* (trong
anacime) voi K, rdi nung lai & 1000°C dé thu
leucite cling dugc ap dung [13]. Véi leucite thu
dugc theo phuong phap thiy nhiét, nhiét do
bién d6i thi hinh 1ap phuong thanh tir phuong
xay ra & khoang 550°C [3,5], trong khi trong
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phin 16n cac tai liéu, nhiét d6 nay la 625°C

[11].

2. PHUONG PHAP THU'C NGHIEM

Rira sach cat Cam Ranh bang dung dich
axit HCI 3%. Tron déu phdi liéu gdm cat Cam
ranh sach v6i cac hoa chit KNO; va Al(OH),
theo ty 1& phdn mol cia cic oxit nhu sau:
K,0:Al,05:S10, = 1:1:4.

Khéo sat bién dbi khi nung bing phan tich
DTA va TG. Do nhiét d§ nong chdy cua leucite
rit cao (1693°C), cac 16 dién tré kho dat t6i
nhiét 4§ nay, ta phai dung 16 phun Itra axetylen
va oxy truc tiép, loai 16 ndy co thé dat nhiét do
rit cao (2000 — 2200°C). Dé tranh bién dbi
thanh ph?m do céc oxit bi cudn theo hoi lua,
truGec hét nung phdi lidu trong 10 dién toi
1600°C, sau d6 nung trong 10 lira dén axetylen
— oxy t6i nhiét do 2000 — 2200°C cho chay
hoan toan rdi lam ngudi cham. Kiém tra chit
lwong san phdm thu dugc bing cach xac dinh
mat do béng binh picnomet, xac dinh khoang
bang phan tich Ron — ghen (XRD) v ph hong

ngoai (IR), vi cAu tric bé“lng kinh hién vi dién tu

quét (SEM). Bot min dugc ép tao mau, nung
két khdi & 1600°C trong 2h dé xac dinh hé sb
dan né nhiét bang thiét bi dilatometer. So dd

thi nghiém nhu sau:

Cat Cam ranh

Rira HCI 3% | KNO; | | Al(OH),

Phéi lidu

Lo axetylen - Oxy |

!

Kiém tra: X — ray, IR, SEM, hé )
DNN, p

3. KET QUA THi NGHIEM

3-1-Phén tich DTA-TG:

Khéo sat nhimg bién ddi chinh khi nung
phéi lidu bing phén tich nhiét vi sai (DTA) va
bién dbi khéi lwong (TG) (hinh 2).
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Hinh 2: Duwong phdn tich DTA, TG
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Nhimng bién déi chinh kém hiéu tng thu
nhiét ciia Al(OH);, KNO; va SiO, nhu sau:

AI(OH); bayerit—49C¢ s AJ(OH); bohemit

ALO;.3H,0__29¢

0,25H,0

ALO;2,75H,0  +

ALO;2,75H,0_320¢ o ALO,0, SH,0 +
2,25H,0

ALL0;.0, 5H,0 —349C 5 A1,0,+ 0,5H,0

2KNO; —2°C 5 K,0 +2NO, + 120,

B-Si0, —3C 5 a-Si0,

Trong khoang 950-1300°C c6 nhiing hiéu
ung toa nhiét khi trong luwong khong ddi, dac
trung céc bién ddi tao pha tinh thé mai.

3 -2 — Phén tich X —ray :

Xac dinh céu triic khoang sau khi nung
bang phan tich nhidu xa Ron-ghen (hinh 3 va
4). Ca 2 miu nung & 1600 va 2000°C déu cho
cac dinh diac trung cda tinh thé leucite tu
phuong, khéng phat hién thém céc tinh thé nao
khic. Miu nung & 2000°C cho cic dinh co
cudng do cao hon hdn so voi miu nung &
1600°C (trong cung diéu kién, cuong do tia cuc
dai (¢ d=3,27) 1a 900 Cps so véi 300 Cps).

T [Counts]
|

o

Hinh 3. Két qua X-Ray miu 1600°C

Hinh 4. Két qua X-Ray mau 2000°C
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3 — 3 — Phén tich SEM:

(>

Hinh 6. Anh SEM méu nung 2000°C

Trén hinh 5 va 6 1a anh tir kinh hién vi dién
tir quét (SEM) bot cic miu nung & nhiét do
1600 va 2000°C véi mirc phong dai khac nhau.
Két hop voi két qua phan tich X-ray c6 thé
khing dinh day 1a nhiing tinh thé leucite.
3-4-Xac dinh mat dd ciia miu

Xéc dinh mat d6 mau (theo TCVN) sau khi
nung & 1600°C va 2000°C 1an luot 1a: p, = 2,47
g/cm3, P =248 g/cm3 . Két qua chénh 1éch la
khéng dang ké va déu trong khoang khéi luong

riéng cua leucite (2,47 — 2,50 g/cm®) cho thiy

ham luong tinh thé leucite tao thanh 1a rét cao.

3-5-Phan tich IR

Trén hinh 7 13 phd phén tich hdng ngoai
ctia mau nung & 2000°C. Két qua phan tich cho
thdy nhitng miii ddc trung cho lién két trong
khoang leucite nhu (em™): 3435, 1631, 999,
725, 542, 438 hoan toan twong dwong véi phd
mAu chuén (PRUFF ID 040107).
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Hinh 7. Két qua phan tich IR miu 2000

3-5-Hé s6 din né nhiét

Xac dinh hé s6 din nd nhiét bang thiét b
dilatometer trong khoang nhiét d6 30 — 950°C
(hinh 8). Phan tich két qué trén hinh 8, ta thiy

hai doan thing cit nhau tai diém twong tmg vi
nhiét d6 642,5°C, day chinh 1a nhiét do bién déi
thi hinh pha tinh thé leucite tir dang lap
phuong thanh tr phuong.
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Hinh 8. phén tich hé s§ dan né nhiét

Hé s6 dan né nhiét trung binh ciia miu c6
chiu dai ban ddu L, trong khoang nhiét d6 AT

duoc tinh theo cong thirc:

Oar =7 =
Lo Tz_Tl
Trong khodng 30 — 645°C hé sé dan né
nhiét (dang tir phuong) tinh toan 1a 25,9.10°.K
!, trong khoang 642,5-946,8 (dang 1ap phuong)
149,3.10°K™".

4.KET LUAN

Pi tdng hop dugc tinh thé leucite bing
phuong phap két tinh tir pha léng néng chay
trong 10 axetylen — oxy.

Tinh thé leucite & nhiét do thuong c6 dang
thi hinh tr phuong c¢6 cac thong sb vét 1y sau:
mat do p=2,48 g/cm3 , hé s& dan no nhiét trong

khoang nhiét d6 30 — 642,5°C 12 25,9.10° K",
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Trong khoang nhiét d9 642,5 — 946,8, tinh

thé leucite & dang lap phuong c6 hé sé din ng

nhiét 12 9,3.10°.K". Nhiét d6 bién dbi thu hinh

leucite ghi nhén tir dudng phan tich hé s dan
né nhiét 1 642,5°C.

SYNTHESIS OF LEUCITE

Do Quang Minh, Huynh Ngoc Minh
Truong Pai hoc Bach khoa, VNU-HCM

ABSTRACT: Leucite, a potassium alumino-silicate (KAISi,Og), is a very promising material for

dental applications. It was initially introduced into dental porcelain compositions to adjust the thermal

expansion coefficient of the ceramic to be similar to that of metal [1,2,11,12]. The mineral leucite was

synthesized by melting the mixture of KNO;, Al(OH); and Cam Ranh sand in the fire of acetylene

burner, which can increase the temperature to around 2000 — 2200°C. The obtained material has the

following properties: bulk density p = 2,48g/cm’,  phase transformation temperature at 642,5°C,

thermal expansion coefficient in range of 30 to 642,5°C (of tetragonal) is 25,9.10°.K", in range 642,5
10 946,8°C is 9,3.10°.K" (of cubic).

Keywords: Leucite, the thermal expansion coefficient.
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