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Abstract

The synthesis and structural characterization of ZrOy/Y 575,01 os/t-Al;O3 nanocomposite by gel combustion
method using polyvinyl alcohol as a fuel were described in this paper ‘The preparative procedure of this nanocomposite

was controlled by using X-ray diftraction,

scanning  cleclron  microscopy, clectron dispersive  spectroscopy

measurements. The resulls revealed that the termperature of only 750°C and time of 2h required for gel calcinations to
obtam the nanocomposite comprised of 2rO, (Baddeleyite), tetragonal Yo 53Zro 504 9y and u-ALO; with average grain
size < 500 nm and high homogeneity were significantly lower and shorter than those of conventional preparative
procedure The crystalline phases and chemical composition of the obtained nanocomposite are comparable with those

of commmercial composite
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1. MO PAU

Trong nhitng nam gan diy, hé vat héu trén co s¢
dung dich rén Y. Zr0; (0< x <1) da thu hit duge
sur_quan tam nghién ciru ctia cac nha khoa hoc trén
thé gigi do cic ing dung phong phi ciia chung, Cy
thé, ching c6 thé duge ung dung dé lam gém chiu
nhiét do cao, lam 1op pha chju nhiét, xic tac hay lam
dién cuc trong céc pin nhién li¢u dang rin ... [1-4).
Bé tang cuong hon nira tinh dan cba bién hat cling
nhu do bén caa hé vat liéu nén Y 1.Zr Oy mdt trong
nhimy giai phip hi¢n nay la ché tgo vat licu 16 hop
cua Y.Zr.0; va ALO: [5-8). Hién nay vat liéu 16
hop ndy da dugc mot sé mrde trén thé gidi thnrong,
mai hod, thi du nhu LB Nga. Mic du vay. cho deén
nay, theo néu biét cia chiing 133, loai viit li¢u 16 hap
nay duoe diéu ché hoic bing nhimg qui trinh phirc
tap [6] hodc doi hoi nhi¢t 4§ thic¢u két cao [7.8] va
dang tha hinh coa dung dich rin Y1.2r,0; (0 x £1)
thu duoc thudng 1a lap phuong [9]. So di nhu viy la
vi dang tha  hinh 10 phwong  clia
Y1.2r0; chi bén vimg trong khoang nhi¢t d¢ tir
1200°C dén 2280°C (1. Tuy nhién, nguoi ta da
chimg minh dugc rfmg dang thi hinh tir phuong ciia
ZrO, pha tap c6 thé t6n fai bén vimg & nhiét dé
phong khi kich thude hat ndm dusi mdt gid tri 16i
han nhat dinh trong thang nano. Chinh vi viy, hién
nay vén dé ché tao vat ligu td hop cia Y. Zr,0, vi

oxit nhém & nhiét do thap bang cac phuong phip
hod udt dang duge nghién clu nhiéu trén thé gioi.

Dya trén két qua phan tich thanh phan cau tric
cia mau vt ligu do LB Nga ché 130 va trén co so
phin tich tai li¢u ching t6i dinh hudng nghién ché
120 val liéu 16 hop ZrO:/Y o521 8501 0y/a-Al,0y bing
phuong phap dét chay gel PVA sir dung lam mang
ngan trong budng di¢n hda dé tién 10i thay thé san
phém nhéap ngoai trong tuong lai.

Ddi vai cac qui trinh ché tao vat ligu béng
phwong phap dédt chiy gel PVA, ¢6 nhiéu yéu 1 anh
hucm. dén vn;c nghién ciu dé che tao vat li¢u gom
xop nhir pH. nhiét d¢ tao gel, nhi¢t do nung, thai
gian tao yel, lhm gian nung.... Trong khuén khé bai
bao may chang 8i trinh bay kel qua 1ng hop, nghién
ciru anh hudmg cia nhigt d§ nung va xac dinh dic
trung  cdu  rac cta vat  ligu 15 hep
ZrOy/Y 152155501 9v/a-ALO; ché tao bing phuong
phip dot chay gel sir dung polyvinyl ancol (PVA)
lam nhién liéu.

2. THYC NGHIEM
2.1. Hoa chit, dyng cu

Cac hoa chat ban dau duge sir dung dé ché lao
vit licu 15 hop ZrOy/Y 152108501 93/a-AL0) bao gom
cac dung dich AIINOs);, ZE(NOs);, Y(NOs);, axit
nitric va PVA déu c6 do sach phan tich.
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2.2. Téng hop vt lidu

Trong bai bao nay, ching 16i chon huong liép
can ché 10 ba pha riéng ré c6 trong mau da thuong
mai cia LB Nga 1a ALOy, Yo,5Zroys01 03, 25O, de
lam co s&r dé ché tao miu mong mudn bang phuong
phap dét chay gel PVA. Do cac pha riéng & nay déu
6 nhidu dang thit hinh va sy tdn (ai cvia cac dang tha
hinh ndy phu thugc manh vao nhi¢t dd nung nén &
day ching 16i tdp trung khao sat inh hurang cia nhict
dé nung lén kel qua cda qua trinh (ong hop vit li¢u
dé thu duqc mau ché tao 6 dirge thanh phan 10ng
nhu miu dbi chimg do LB Nga ché tgo. Cu thé, g
mol kim loai/PVA 1a 1/3; nhlcl d6 190 gel 80°C; pll
cua dung dich dugc chon ¢6 dinh cho cac qui trinh
ché tao timg pha riéng ré. Dung dich duoc Khudy
cho dén khi gel rong sudt duge tao thanh. Mau gel
thu duge nung cac nhiét d§ khic nhau trong 2 gio
trong khéng khi.

Tir két qua ciia viée khao sal qui rinh ché a0
cac pha riéng ré & trén, chiing t3i lya chon qui trinh
voi nhiét d¢ nung thich hep ¢ didu ché mau
nanocompozit.

2.3. Phwrong phap nghién ciru

Gian dd nhiéu xa Ronghen ciia cac mau nghién
ciu duge ghi trén may Siemens D-5000 (CHLB
Biic), birc xa CuK, véi bude song & = 1,5406 A.

Vige ghi anh hinh lhal hoc va phan tich thanh
p]\an nguyén 1§ cua cac mau 1an lugt duge thye hién
trén kinh hién vi dién tr quét (SEM) S-JED-2300
(Nhjt Ban) co gan bd phan tich phé tan sc theo
ning lugng va EDS.

3, KET QUA VA THAO LUAN

3.1. Khao sat nhi¢t dj nung dé thu dwge pha
YousZrogsOx

Mau Y5280, 93 duoc diéu ché véi ty 16 mol
(Y¥+Zr"YPVA 1a 1/3; nhiét do tao gel 80°C; pH 1;
gel dugc nung céac nhiét do: 650°C, 750°C, 850°C va
950°C trong 2 giv. Gian 46 nhiéu xa Ronghen ciia
cac mau cho lhay dang thi hinh tir phuong cla
Yo.152r0850; bat dau duoc phat hién véi mau dugc
nung & nhiét d6 650°C (hinh 1). Khi tang nhiét d§
Ién 750°C, do lugng nhiét toa ra du cung cap cho
pha Ym;ZrogsO] 93 0 dang thi hmh tir phuong phal
trién dong nhat va dng huéng, 14t ca cac vach nlueu
xa cba pha nay déu xufit hién thay vi chi c6 mot so
vach véi miu dugc nung & nhiét do 650°C. Khi tiép
tuc tang nhiét 4§ nung thi kich thude hat cia vét li¢u
ting nhung dang tha  hinh  tir phuo‘ng cua
Yo.5Zro 5019y van la pha tinh thé duy nhat 1on 1ai

Nguyen Diic Vin va cong sie

ngay ca khi nhiét do nung dat 950°C. Do do, dé thu
duge mau c6 chira duy nhat dang thi hinh 1& phuong
ciia Yo,u52r0gsO10y & diGu kién t&i wu nhat vé nhiét
do nung, ching 3i chon di¢u kién nung & 750°C
trong 2 gid.

Hinh I: Gian do nhiu xa Ronghen caa mau
Yo.15210,8501 93 nung & nhigt do khac nhau

3.2. Khio sat nhidt d§ nung dé thu duge pha
A,Oy

Mau duge didu ché & cac didu kién la ty I¢ Al
/PVA 1/3; nhi¢t do tao gel 80°C; pH tao gel la 1;
nung gel & cac nhiét do 650°C, 750°C, 850°C, 950°C
va 1050°C trong 2 gio. Trén gidn a6 nhlcu xa
Ronghen cua cic nmu wén cho ll|ay khi nung mau &
650°C chua thdy xuat hién pha két tinh, khi nung
mau & 750°C va 850°C thu duge cac dinh dic tnmg
duy nhat ctia a~A10; (hinh 2) Khi mau duge nung
& 950°C va 1050°C quan sat thdy ngoai pha két tinh
ciia pha a—A1O; con co xudt hién pha y-ALO;. Vi
vy, nhiét d 750°C di duge lua chon dé tdng hop
u-ALLO;.

« y-auoy

en cua a ALOy

Hinh 2: Gian d0 nhicu xa Ro
nung & nhiét do k

au

nhat
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3.3. Khao sat nhi¢t 44 nung & thu duge pha ZrO,

Mau Zr0, diroe diéu ché & pH 1, nhiét dd tao gel
1a 80°C, ty 1§ 2+ 'IPVAL/3. Dung dich duge khu'\y
cho dén khi gel trong subt duge go thanh. Mau gel
dirge dem nung mau & 450°C, $50°C, 600°C. 650"C
va 750°C trong thasi gian 2 gio. Két qui do nhié Xi
Ronghen cho thay cac man nung ¢ 450°C chra xu.n
hién pha tinh 1hé. khi nung maw o S50°C bt dau audt
hién cac dinh dde rung cua nhing chwa rd rang, khi
nung mau & 600°C hu duge cic dinh diic trung ciia
on pha dang lap phuong (hinh 3). Khi nung
mau & 630°C vi 750°C thu duge cic dinh dic tumg
cha ,vc:u cta ZrO, dang Badeleit.

[

Hinh 3: Gian dé nhiéu xa Ronghen ctia mau
ZrOy nung & nhiét ¢ khac nhau

3.4. Xac dinh cau trite, hinh thai hge va (hanh
phan vat Lidu td hop Y isZrpusOsy/a-AL Oy

Két hgp nhimg két qua khao sat cia cac yéu 16
anh huong trén day. chung i lyra chon pll 1, 1y 1¢
mol (Y +AIM+ZrYPVA 173, nhigt dd rao gel 1
80°C, nhiét do nung la 750° C trong 2 gid la diu
kién ché tao miu nghién ciru. Két qua phin tich
nhidu xa Ronghen cho thiy miu duge diéu ché bing
phuong phap ddt chay pel & diéu kién da lra chon co
thanh phan pha thu duge wrong w nhu xmu do LB
Nga ché 1ao (hinh 4 a va b). Cu thé, ca hai mau vit

Hink 4: Gian db nhiéu xa Ronnghen cia vat lidu 15
hop ZrO/Y 5157105501 93/0-A1,05 véi mAu: (a) dd

Téng hop vét ligu 16 hop..

duge lhuong mai hod do LB Nga ché tao va (b) duge
ché tao bing phuong, phap dol chay gcl PVA

Sleskiapy

Hinh $: Anh SEM va phd EDS cia Vit lidu 15 hop
Zr0x/Y 0,457 8s01 s3/a-AL, O3 v&i mau: a) da duge
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thuong mai hoé do LB Nga ché tao va b) durge ché
ta0 bang phuong phap dét chay gel PVA

Bang 1: Thanh phin nguyén 18 cia mau vat ligu
6 hop ZrOy/Yo,15Zr,, .50, 91/a-ALO; ché 1a0 bing
phuong phép dbt chiy gel PVA

) Phan tram khdi lugng, %
Nguyén 10 oz Mau thuong mai
Mau che tzo LB Nga ché tgo
Al 26,44 2524
[¢] 36,17 35,56
Y 1,08 1,03
Zt 31,83 30,16

ligu 16 hop déu chira pha ZrO, (Badeleit), pha
Yo1sZrogsOr93 va pha a-Al,05 (Corun) véi kich
thudc hat < 100 m va phan bé dong déu (hinh Sa) va
¢6 thanh phan nguyén ) nhu trén & bang 1, hinh Sb.
So sanh thanh phﬂn va clu tric cua vat ligu & hop
Zr03/Y 015210 8501 9/a-ALOy che 120 bing phuong
phap dol chay gel PVA thdy ring ching tuong e
nhu méu do LB Nga ché tao. Nhur vy, bing cach sir
dung phuong phép dét chay gel PVA co thé thu
duge vat liéu td hgp bao gf‘)m ha ZrO, ¢ dang
Badeleit, pha Yg,5Zr850, 51 ¢ cau triic tr phuong
va a-Al,0y (Corun) véi nhlel dd nung va thoi glan
nung (750°C trong 2 gid) thap hon dang ké so véi
cac phuong phap khac [9, 10}.

4. KET LUAN

Val ligu t& hop ZrOyYo,5ZrogsOn ax/a-AlOy
bao gom pha ZrO, (Badeleit), pha Yo 5Zro 850193 va
pha a-Al;O; (Corun) voi kich thuée hat < 500 nm va
phén b8 dong déu da duge ché tao bing phuong
phap dét chay gel PVA & pH 1, ty 1é mol (Y*'+Al*
+Zr"")/PVA 173, nhiét d6 tao gel 1a 80°C, nhiét do
nung la 750°C trong 2 gid. Vit liéu 16 hop thu duqc
¢6 thanh phnn pha tinh thé va thanh phén nguyén 16
twong duong vdi sén pham da thuong mai hoa cia
Lién bang Nga.
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