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TOM TAT: Leucite la khodng alumino silicat kali (KAISi;:O) va la vdt liéu hira hen trong cac

teng dung nha khoa. Leucite la thanh phan co ban lam ting hé sé dan no nhiét ciia ceramic xap xi hé sé

dan né nhiét ciia kim loai [1,2,11,12]. Trong nghién citu nay, khodng leucite dwoc téng hop bang cdch

néu chay hén hop KNOs, AI(OH); va cat Cam Ranh trong ngon lira axetylen & nhiét d6 2000 — 2200°C.

Cac tinh chat ciia khoang dwgc ghi nhdn nhw sau: mt do p = 2,48g/cm’, nhiét A6 chuyén pha 642,5°C,
p

hé s6 dan né nhiét cia dang tir phwong trong khoang 30 - 642,5°C 1a 25,9.10°. K", ciia dang ldp

phicong trong khoang 642,5 — 946,8°C 1a 9,3.10°.K".

Tir khéa: Leucite, hé so dan no nhiét.

1. CAC PHUONG PHAP TONG HQP
LEUCITE:

Leucite hinh thanh trong bt lam rang st tir
nguyén liéu trang thach khi nung tdi 1150°C
duge xem nhur mét qué trinh tu nhién [1, 18].
Chi trong khoang 10 — 15 nam gan day [3, 4, 5,
6] ngudi ta quan tim nhiéu téi viée tong hop
leucite tir bot cic hoa chit chira cde oxit SiO,,
K,0, ALO; theo phuong phap két tinh tir hdn
hop nong chay hoic theo co ché qua trinh sol —

gel, bng ky thudt thiy nhiét.

Leucite ludn hinh thanh do trang thach kali
phén hity khi nong chay & 1150°C. Nhuge diém
cua phuong phap nay trude hét do nguyén liu
trang thach kali ludn 1dn Na, Ca tao pha thuy
tinh khi néng chay, vi vdy, kho thu dugc
leucite véi ham lugng cao. pé ting luong
leucite tao thanh, cé thé bd sung cac oxit Al,03
va K0 vao phdi liéu, nhim phan tmg véi SiO;
tir trang thach dé tao leucite. Bién ddi c6 thé

tém tit theo phuong trinh:
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Leucite cé thé tong hop truc tiép bang cach
néu chay rdi cho két tinh céc phdi liéu chira céc
oxit K,0, ALOs, SiO, theo ty 1¢ thanh phan chi
ra trén biéu dd pha hé ba chu tr Si0; — ALO; —

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

két tinh cua cac diém c6 thanh phan trong tam
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gidc thanh phin KAS, — SiO, - A,S, (hinh 1) 1
990°C. Hon niva, do pha long ¢6 d¢ nhét lén,
xu huéng tao thuy tinh rat manh. Rdt khé xac

dinh nhiét dé ndu chay, nhiét d¢ va thoi gian

lvu phit hop. Ciing ¢6 thé tao phdi liéu tir hdn
hop nguyén lidu cé thanh phén cdc oxit theo hé
s6 ty lugng thanh phin leucite, niu chay roi

lam ngudi cham dé két tinh.
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Hinh 1. Phén biéu 45 h¢ Si0O,-K,0-ALO; va viing to leucite khi két tinh [1]

I-Crystobalite; 2-Tridymite; 3-quartz;

4-K,0.4S8i0,' 5-K,0.28i0;’ 6-potasium feldspar; 7-leucite; 8-mulite; 9-corundum.

Trong nhirg nam gan déy, nhim thu duoc
leucite véi d6 tinh khiét cao, phwong phdp téng
hop trong cac thiét bi thity nhiét (autoclave) véi
tac dung déng thoi cua nhiét d¢ va 4p suit cao
duge ap dung [12,13,16]. Nhiét do tong hop
thuong t6i 200°C trong autoclave, thoi gian luu
2 — 3h. Str dung céc tién chat chira SiO, ¢ dang
vé dinh hinh hodc tinh thé quartz. Tién chét
cung cz‘ip AlO5 14 cic dung dich cdc mudi
sunfat nhu Aly(S0,);.nH,0, hodc clorua AICI;.
Ciing ¢6 thé ding cao lanh cung cp dong thoi
AL O; va SiO, [14]. Tién chét cung cdp K,O la
cac mudi KCI, KNO; hodc K,SO,... Nung céc
tién chat dang co — kim chira K, Si va Al nhu
CH;COOK, CH;COONa [1,17], cidc mudi vo
¢o chira Si0; va Al,Os ciing duge quan tim sur

dung.

Nho thiét bi autoclave tao dp sudt trong hoi
nuée bio hoa, qua trinh bién déi ¢é thé theo co
ché sol — gel. San phim thu duoc ban diu tir
noi ap suit cao & dang sol, sau d6 dugc nung
lai & nhiét d§ 900 — 1200°C trong thoi gian 2—
6h dé thuc hién qud trinh bién ddi sol-gel.
Leucite thu duge ¢6 d§ tinh khiét rdt cao. Cac
oxit kiém dé lam bén leucite dang ldp phuong
[10]. Vi vdy, c6 thé ding Li,O, Cs,0, Rb,O
hodc CaF, lam chat khodng hda cho qua trinh
két tinh.

Ky thudt tao anacime (Na,0.Al,0,.4Si0,)
trude, sau dé thyc hién trao d6i ion Na” (trong
anacime) v&i K, réi nung lai & 1000°C dé thu
leucite ciling dugce dp dung [13]. Vdi leucite thu
dugce theo phuong phédp thuy nhiét, nhiét do
bién déi thii hinh lap phuong thanh tir phuong
xdy ra & khoang 550°C [3,5], trong khi trong
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phan 16n cac tai ligu, nhiét do nay la 625°C

[1].

2. PHUONG PHAP THU'C NGHIEM

Rira sach cat Cam Ranh bang dung dich
axit HCI 3%. Tron déu phdi liéu gbm cit Cam
ranh sach véi cac hoa chat KNO; va Al(OH);
theo ty 1& phan mol cua cdc oxit nhu sau:
K,0:Al,05:810, = 1:1:4.

Khio st bién ddi khi nung bing phan tich
DTA va TG. Do nhiét d§ nong chay cua leucite
rit cao (1693°C), céc 1o dién tré kho dat tdi
nhiét d6 nay, ta phai dung 16 phun lira axetylen
va oxy truc tiép, loai 16 nay co thé dat nhiét d6
rat cao (2000 — 2200°C). Bé tranh bién doi
thanh phin do cdc oxit bi cuén theo hoi lira,
trude hét nung phdi lidu trong 1o dién t6i
1600°C, sau dé nung trong 1o lira dén axetylen
— oxy t6i nhiét dé 2000 — 2200°C cho chay
hoan toan roi lam ngudi cham. Kiém tra chat
lugng san phim thu dugc bang cach xic dinh
mit d6 bing binh picnomet, xdc dinh khodng
bang phan tich Ron — ghen (XRD) va phd héng

ngoai (IR), vi cdu triic bang kinh hién vi dién tir

"

quét (SEM). Bot min duoc ép tao mAu, nung
két khéi & 1600°C trong 2h dé xac dinh hé so
dan no nhidt bing thiét bi dilatometer. So dd

thi nghi¢m nhu sau:

Cat Cam ranh
Rira HCI 3%

KNO; Al(OH);

L 4
Phai liéu
v
Nung 1600°C

X -ray, SEM

A

Lo axetylen - Oxy

A 4

Kiém tra: X — ray, IR, SEM, h¢ sb
DNN, p

3. KET QUA THI NGHIEM
3-1-Phén tich DTA-TG:
Khao sat nhimg bién déi chinh khi nung

phéi liéu bing phan tich nhiét vi sai (DTA) va
bién déi khdi lugng (TG) (hinh 2).
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Hinh 2: Dwong phin

KHOJ-ANOH)I-5402 £6.2007 ::17:36 AM

tich DTA, TG
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Nhiing bién déi chinh kém hiéu tng thu
nhiét cua Al(OH);, KNO; va SiO, nhu sau:

Al(OH); bayerit—4%C_y AJ(OH); bohemit

AlL0;.3H,0__270¢

0,25H,0

Al0;.2,75H,0 +

Al,03.2,75H,0 320¢ 4 AL0,.0,
2,25H,0

5H,O +

Al03.0, 5H,0 349€ 4 A1,0,+ 0,5H,0

IKNOy —2EC 5 ka0 + INO, # 1205

5713°C

B-8i0, —2Z & 3 ¢-Si0,

Trong khoang 950-1300°C ¢4 nhing higu
tmg toa nhiét khi trong lugng khong ddi, dic
trung céc bién d6i tao pha tinh thé moi.

3 -2 - Phan tich X - ray :

Xidc dinh cdu tric khoang sau khi nung
bing phan tich nhiéu xa Ron-ghen (hinh 3 va
4). Ca 2 miu nung & 1600 va 2000°C déu cho
cdc dinh dic trung cia tinh thé leucite tir
phuong, khong phat hién thém céc tinh thé nao
khdc. Mau nung & 2000°C cho céc dinh ¢
cudng d¢ cao hon han so véi miu nung &
1600°C (trong cung diéu kién, cuomg db tia cuc
dai (¢ d=3,27) 1a 900 Cps so véi 300 Cps).

T (Counts)
¥

Hinh 3. Két qua X-Ray mu 1600°C

Lin (Cps)
3 B

2Tk

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

Hinh 6. Anh SEM miu nung 2000°C

Trén hinh 5 va 6 1 anh tir kinh hién vi dién
tir quét (SEM) bot cdc miu nung ¢ nhiét do
1600 va 2000°C v6i mirc phéng dai khac nhau.
Két hop v6i két qua phan tich X-ray cé thé
khing dinh day la nhing tinh thé leucite.
3-4-Xdc dinh mit dd ciia miu

Xéc dinh mat d6 mau (theo TCVN) sau khi
nung & 1600°C va 2000°C lan luot la: p, = 2,47
glem?®, py = 2,48 g/em’. Két qua chénh léch 13

khéng déng ké va déu trong khoang khéi lugng

riéng cta leucite (2,47 — 2,50 g/em’) cho thay

ham lugng tinh thé leucite tao thanh 1a rat cao.

3-5-Phin tich IR

Trén hinh 7 1a phd phén tich hdng ngoai
ctia miu nung & 2000°C. Két qua phan tich cho
thiy nhimg miii dic trung cho lién két trong
khoang leucite nhu (cm™): 3435, 1631, 999,
725, 542, 438 hoan toan tvong duong vdi phd
mau chuan (PRUFF ID 040107).
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Hinh 7. Két qua phan tich IR miu 2000

3-5-H¢ sb din né nhiét

Xac dinh hé sé dan nd nhiét bang thiét bi
dilatometer trong khoang nhiét d 30 — 950°C
(hinh 8). Phén tich két qua trén hinh 8, ta thdy

hai doan thing cit nhau tai diém twong tng vdi
nhiét do 642,5°C, day chinh la nhiét d bién déi
thi hinh pha tinh thé leucite tir dang lip
phuong thanh tir phuong.

Olallla | [iamriatad] Gosn|
$ P8 b et ssrroptERRE

Hinh 8. phan tich h¢ $6 dan nd nhiét

Hé sb dan no nhiét trung binh cia miu cé
chiéu dai ban déu L, trong khoang nhiét d6 AT

dugc tinh theo cong thire:

| Pl & A0

“7I, T-T, L AT

a

Trong khoang 30 — 645°C hé sb dan no
nhiét (dang tir phuong) tinh toan 1a 25,9.10° K"
!, trong khodng 642,5-946,8 (dang lap phuong)
149,3.10°K™".

4, KET LUAN

Da téng hop dugc tinh thé leucite bing
phuong phap két tinh tir pha long néng chay
trong 10 axetylen — oxy.

Tinh thé leucite & nhiét do thuong cé dang
thii hinh tir phuong c6 cic thong so vét 1y sau:
mat d¢ p = 2,48 g/em’, hé s dan nd nhiét trong
khoang nhiét d6 30 — 642,5°C 14 25,9.10° K.
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Trong khoang nhiét do 642,5 — 946,8, tinh

thé leucite & dang ldp phuong 6 hé sé dan no
nhiét 13 9,3.10°.K"". Nhiét d6 bién d6i thi hinh

leucite ghi nhan tir duong phan tich hé s6 dan
n nhiét 1a 642,5°C.

SYNTHESIS OF LEUCITE

Do Quang Minh, Huynh Ngoc Minh
Truong Pai hoe 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 KNOs;, AI(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

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

thermal expansion coefficient in range of 30 to 642,5°C (of tetragonal) is 25,9.1 0° K", in range 642,5
t0 946,8°C is 9,3.10°.K" (of cubic).

Keywords: Leucite, the thermal expansion coefficient.
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