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SUMMARY
“SYNTHESIS AND APPROACH THE EFFECT OF ADDITIVE OXIDES ON THE
CRYSTALLIZATION, STRUCTURE AND PROPERTIES OF CORDIERITE CERAMICS.”

Cordierite ceramics were synthesized by sol-gel method from AI(NO,);, Mg(NOy),, 8i0.nH,0 in
ethanol solution and then carried out at hight temperature and the effect of several additives such
as fluxes or nucleants on the crystallization of cordierite has been examined. Crystallization and

structure of cordierite were

determined by differential thermal analysis DTA, TG, X-ray

diffraction ( XRD ), Scanning electron microscopy ( SEM ).

Powdered cordierite containing different additives was submitted at thermal treatment at
1200°C. The results shown that addition of TiO; as nucleant and B,0, P,0; as flux, crystal of
cordierite with hexagonal prismatic morphology were formed.

1. MO DAU

Trude ddy [1] chiing ti da dé cap tdng hop gbm
cordierit bing phwong phép sol-gel tir cac chit diu
1a cac mudi v& co. Theo d6, trong cdng trinh nay
ching t6i diéu ché gbm cordierit va khao sit anh
hudng ctia mdt sb chat phy gia oxit ByO3,TiO;,
P,0; dén qua trinh két tinh, cdu tric va tinh chét
clia ching.

II. THYC NGHIEM

Cac hoa chit ddu: AINOs)s, Mg(NOs),,
Si0,.nH,0, HCl, NHCI, TiO, B.0O; Py0s,

C,HsOH déu 12 hoa chét tinh khiét.

M3u duge chudn bi theo ti 18 thic (mol) Mg : Al
:Si=2:4:5 trong h§ dung dich C;H;OH : H,0 =
50 : 50. Didu chinh méi trudmg ctia hé dén ¢6 pH=7
véi dung dich NH; 1M, HNO; IM bing céch vira

thém timg giot vira khudy manh trén may khudy tir,
dung dich the dyroc trong sudt & dang sol, tién hanh
sy kho trong khéng khi dung dich sol & 65°C trong

8 gid, qua trinh gel hoa x4y ra hoan toan, giai doan

nay nhim tao qué trinh ngung tu cac mach ~ Si- O-
Si- va- Al- O- Al- va tach nudc tao gel. Gel duge
tiép tuc sdy khé & 105 °C trong 48 gid thu dirge
xerogel, giai doan ndy 1a qua trinh bay hoi nudc
trong khung gel. Nghién min xerogel trong méy
nghién bi hanh tinh dat cAp hat qua ray 4900 15/cm’.

Nung so bd miu xerogel & 800°C [1, 3, 5] thu
dwoc hdn hop oxit, giai doan nay tao nén cac oxit
¢6 didn tich bé mat 16n, cAu tric tinh thd kém bén,
tao didu kién cho phan ung gitra cac pha ran xiy ra
dé dang, san phim thu dugc c6 d6 ddng nhét cao va
c4u tric tinh thé hoan chinh.
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Nghién mau nung so bd bang mdy nghidn bi
hanh tinh dén ¢& hat 3 — 5 mm. Can 5 g b6t, thém
lvgng B;0s, TiO, , P»0s vao mdi miu duge trinh
bay trén bang 1, thém chét két dinh PVA 3% vira
di 4o am, ép miu dudi dang dia dudng kinh 35
mm, diy 2 mm bdng may ép thuy luc 100 kg/cm®.
Tién hanh nung thiéu két gdm & 1200°C trong 2
gio.

Bang 1. Thanh phdn chdt phu gia(% KLy véi 5 g

bt cordierit (C)

Thanh
en o M8 M7 M8
mau | thém |-

TiO; %
Mt {C + D|C+3%TiO:| C+3%By0y | C+3%P,0s
M2 |C o+ 1 .
‘M3 |C + 2
M4 |C + 3
M5 {C + 4

Xac dinh su két tinh tinh thé, cAu tric va tinh
chit ctia gbm cordierit tao thanh va xerogel bing
cac phuaong phap:

- Phin tich nhiét DTA,TG trén mdy Labsys
TG/DSE steram — Phép voi tde 4o dbt ndng
10%/phat, tir nhiét d§ phong dén 1200°C, trong mbi
truomg khong khi.

- Phan tich nhiéu xa tia X (XRD) trén may D8
Advance Bruker- Ptic, véi géc quay 26 10 — 70°,
birc xa Cu-Ka. ' _

- D min coa vit liéu duge nghién trén miy
nghién bi hanh tinh (Pc).

- Bd khang nén duoc xac dinh trén may AG- IS
100 KN SHIMADZU (Japan).

Ciéc thi nghiém trén duoc thuc hién tai trung tim
Hoa vit liéu - Khoa Hod hoc - Truémg BPHKHTN -
PHQG Ha N§i.

- Anh kinh hién vi dién tr quét SEM duoc chup
trén may S4800, HI 9002-003 tai trung tdm khoa
hoc vét liéu - Truémg PHKHTN - PHQG Ha Néi.

104

. KET QUA VA THAO LUAN

3.1. Anh hiréng ciia ham lugng TiO; dén sur
hinh thanh pha cordierit
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Hinh 1, Gian dé nhiéu xa tia X ctia cde méu nung o

1200°C

Tir hinh 1 chiing ta thdy cdc miu Mo, M1, M2,
M3, M4 véi ham lugng TiO, 130, 1, 2, 3, 4% tuong
{ng ,sau khi nung thiéu két & 1200°C trong 2 giér c6
két qua sau: tAt ca cdc mlu o6 gid tri d = 4,11;
3,142; 3,031 A tuong ¢mg v&i pha tinh thé p-
cordierit ¢o cdu tric hexagonal va cac d = 2,86;
2,45; 2,02A tuong Ung v&i pha spinel vai ciu truc
lap phuong va lugng vét silicon d = 2,520A. Véi
mau M3 lugng vét silicon khong con.Tir ddy ching
ta thAy ring ham lugng TiO, thém vao thic diy qua
trinh chuyén pha p-cordierit kém bén thanh pha o-
cordierit bén viig & nhiét d6 sém 1200°C, theo li
thuyét su hinh thanh pha a-cordierit & 1460°C, dbi
v&i pha p-cordierit chi tdn tai & khoang nhlet d6
thdp 960°C [3, 4, 6, 7].

Qud trinh cia phdn img cé thé xdy ra nhw sau:

MgO + Al;05 --—---> MgAl;O4 spinel

2MgO  +  2ALO;  +  5SiO;
2Mg0.2A1,0.58i0, p-cordierit

u-cordierit --1200°C

————>

..... > g-cordierit

3.2. Anh huomg ciia ham lwgng B0, , TiO,,
P,0s5 dén sir hinh thanh pha cordierit
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Hinh 2. Gian 38 nhiéu xa tia X ctia cdac mau co
phu gia B;O;, TiO,, P,Osnung & nhiét dg 1200°C

Tir hinh 2, hinh 3 va bang 2, khi nghién ciru dnh
hudng 3% chét phu gia B,Os, TiO,, PyOs chiing t6i
¢6 nhan xét sau; ddi vai phu gia B,O; s&n phém sau
khi thiéu két chi xuat hién mot pha duy nhat 1a tinh
th_é cordierit, vdi chét thém TiO, xuét hién 2 pha
cordierit va spinel va déi v6i P;Os san phém thu
duge 1a da pha bao gbm cordierit, spinel va mdt
Tugng nhé perlinte. Biéu nay cho ching ta thiy ring
cac oxit cho thém vao déu thic diy qua trinh
_ chuyén hoé or-cordierit & giai doan som, ddng thosi
chiing déng vai trd nhu mot chit khoang hod, chiing
tham gia phan (mg tao thanh pha long tao diéu kign

thuan lgi cho phan img giira cdc oxit X3y ra dé dang
dé hinh thanh pha san phim, Khi sir dung B,0; ta
dugc san phim pha két tinh cordierit duy nhat. Didu

a. Voi phu gia TiQ

b. Véi phu gia B,0;
Hinh 3. (a, b, ¢) Anh SEM ciia tinh thé cordierit

nay cling da dugc chimg minh bai céc tac gia [ 8,9 ]
, cdc tdc gia cho ring B,0s c6 céu tric tir dién dang
thuy tinh vi thé ching d& dang bj néng chay & nhiat
do thip tao pha thuy tinh ¢6 kha ning hoa tan mot
s6 oxit khac. Theo tac gia Sen Men , Francisco Jose
Torres [2, 9] khi sir dung hdm hrgng P,Os 16n hon
6% thi chung ¢6 kha ning hinh thanh san phim méi
da pha dé i cordierit, spinel va magie
pirophotphat va silicon. V&i két qiia thu dugce ching
ti cho ring qua trinh thiéu két phan img ¢6 thé xy
ra nhu sau:

S5MgO + 2 ALO; + 6Si0, + P,0;
3MgO.P,0s + 2Mg0.AL,0;58i0; +

MgOALO; + 8i0,

Véi két qua anh SEM trén hinh 3 ching ta thdy
san phdm tao thanh c6 céu tric tinh thé hinh thoi,
vai kich thude hat khoang 0,2 um, diéu nay ciing
kha phil hop véi két qua phan tich nhifu xa XRD.
Céc thong sb cudomg do pic, khoang cach d, cac
hing sb mang a, b, ¢ va v duge trinh bay & bang 2.
Tir day ching ta thiy ring cordierit tdng hop dugc
khi ¢6 céc chét phy gia la dang tinh thé hinh thoi
kha hoan chinh, cac théng sé a, b, ¢, va v thu duge
gin tuong duong voi gid tri cua té bao chuin. Déi
voi mau ¢6 phu gia B,Qs tinh thé cordierit ¢o cau

triic gan vdi 1i thuyét nhat.

c. Voi phu gia P,0s
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Bing 2. Cdc théng s6 mang tinh thé cordierit

Géoce Chi 56 Mp M'r MB
20 Miller
() h [k | 1§ dA) | atA) | c(A) | dA) | aCA) | e(A) | d(A) | a(A) | e(A)
21,7 1 o [ 214,090 4,080 4,089
> 9 9,359 9,699 { 9,335 9,759 | 9,345
26,4 1 1 [ 213,371 -720 3,363 3,374 2,34
28,5 2 0 | 213,132 3,125 3,136
> 9,762 | 9,327 9,742 } 9,350 9,771 | 9,343
29.5 2 1 1 }3.023 -3 3,017 3,026
34,0 2 1 | 212,638 2,631 3,639
> d 9,753 | 9,368 9,723 | 9,352 9,772 | 9,340
54,2 1 |2 [a4]1,689)° - 1,685 1,688
Gia trj trung binh 9,745 | 9,351 9,721 | 9,346 9,767 | 9,343
* + ¢ + * +
o 0,017 | 0,016 0.015 { 0,007 0.006 | 0.002
Thé tich (A “769,0 764,8 771.8
Gia tri mau chuin a=9773 _

Bang 3 1a két qua xac dinh mot sé tinh chit ctia cic mau gém cordierit thu duge.

Bdng 3. Mgt s& tink chdt vét IV ciia gém cordierit

Tin chit Kibifu wh

My M My

B <0 320 g (%) o) 257 143

B i e (%) 1388 015 1574

Kb luyng thé tich W zdl 13
(gl

Cuimg 8 khingpén | 3396,76 % 45435
(Nee')

Tir két qua bang 3 ching ta thy miu Mg ¢6
mirc dd thidu két tot, 8 chic dac cao, khdi lugng
thé tich va d6 hit nudc gin tuong duong véi tidu
chudn gbm ki thuat. Nhu viy ham luong B,O; thém
vio di thic diy qud trinh hinh thanh tinh thé
cordierit & giai doan sdm 1200°C thudn lgi hon.
Diéu nay kha phi hop véi céc tac gia Chen-Min-
Cheu va cdng sy [6] khi sit dung chit khoang ho4
trg thidu két.

V. KET LUAN

+ Ham luong TiO; 3% thém vao lam ting
khoang cach d giira cac mat mang va giam thong s6
a, ¢ ctia mang ludi. San phim thu duoc cia qua
trinh thiéu két 1a gém da pha cordierit va spinel.
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+ Ham lugng B,O: 3% thém vao ¢é vai tro
thic ddy cho qué trinh thidu két hinh thanh tinh thé
sém, san phim thu dugc 1a gbm don pha cordierit, .
¢ cac tinh chét vat 1i tot hon.

+ Ham lugng P,Os 3% thém vao ¢d vai trd
thiic ddy cho qué trinh thiéu két hinh thanh pha tinh
thé, San pham thu dugc 13 gbém da pha cordierit-
spinel-berlinite-silicon. ‘

Chiing toi xin chéin thanh cam on sy tai trg vé
kinh phi cia @é tai QG-06-09 va NCCB. 505106
cho cong trinh nay.
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(xem tiép tr. 116)





