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Abstract

In this paper, we report the structural and morphological properties of Er,O; thin film grown on glass via metal-
organic chemical vapor deposition method by making use Er(acac);.phen as the precusor. Some characterations of as-
deposited and after-annealed films have been investigated by XRD and SEM methods. The obtained results shown that
film annealed at 450°C is crystallined with cubic phase and partical gains were calculated to be around 10 nm by the

scherrer equation.

1. MO DAU

Trong nhitng ndm gan ddy, cic mang mong oxit
duogc ung dung vao nhiéu linh vyc nhu: quang dién
tir, thiét bi ban dan, chéng dn mon bé mit vat liéu,...
[1 - 3]. Viéc ché tao mang mong dugc thuc hién
bang nhiéu phuong phap khac nhau: phuong phap
sol-gel, phuwong phép ling dong héa hoc pha hoi,
phuong phap bdc bay nhiét,... [4, 5]. So véi cac
phuong phéap khac, phuong phap ling dong hoa hoc
pha hoi (CVD) dugc quan tim hon ca béi thiét bi
ché tao kha don gian, thanh phin mang twong d6i
ddéng déu va cé thé didu chinh theo muc dich sir
dung [6, 9, 10]. Vi vay, trong nghién ctru nay ching
t61 trinh bay két qua ché tao mang mong Er,O; tir
tién chat 1a Er(acac);.phen (acac: axetylaxetonat,
phen: o-phenantrolin), mot phtc chat thing hoa tét
va bén nhiét [7] bang phuong phap MOCVD.

2. THUC NGHIEM
2.1. Téng hop phitc chit hdn hop Er(acac)s.phen

Phtrc chat hdn hop Er(acac)s.phen dugc tong hop
dwa theo tai liéu [8] bang cach cho dung dich benzen
cua Er(acac);.phen tac dung véi dung dich etanol
cua o-phenantrolin véi ty 1¢ hop thirc.

2.2. Ché tao mang Er,0;

Qua trinh ché tao mang moéng dugc thuc hién
bang phuong phdp MOCVD tai phong thi nghiém
hoa hoc phuc chit, Khoa Hoa hoc, Truong Dai hoc
Khoa hoc Tu nhién, PHQGHN véi thiét bj mo ta &
hinh 1 theo quy trinh nhu sau:

- Cho mét lugng phuc chit (khoang 80 + 100
mg) vao thuyén s, dua thuyén sit vao 6ng thach

anh. Dé thuy tinh (Microscope Slides-7102, kich
thudce 1 cm x 1 cm) sau khi da dugce xur Iy sach duoc
dat & tm ving lang dong. Lip hé thong nhu hinh vé
va tién hanh hat chan khong. Dong khi mang nito
dugc dua vao ong v6i luu lwong 150 ml.phut”. Nang
nhiét do tir nhiét 6 phong dén nhiét d6 thing hoa
ciia phirc chit (225+5°C) voi téc do gia nhiét
2°C.phut”. Bé duge duy tri ¢ nhiét d6 nho hon nhiét
d6 thing hoa khoang 50°C. Thoi gian ling dong ~
1,5 gio. Ap sudt hé dugc giit on dinh ¢ 10 mmHg.

- Mang sau khi ling dong c6 thanh phan chinh 1a
phtc chat. Vi véy, giai doan tiép theo cin nung
mang & nhiét do thich hop dé phan hay phuc chat.
Ché d6 nung nhu sau: dua mang vao 16 nung & nhiét
d0 phong, ting nhiét do tir tir dén nhiét do % véi tde
d6 gia nhiét 2°C.phat”,
roi ha nhiét do vé& nhiét do6 phong véi téc do
2°C.min™". Cac gia tri t° dugc chon 1a 300°C, 400°C,
450°C va 500°C.

o A . 2 L0 s
gitr 6n dinh ¢ t/ trong 5 gio,

2.3. Phwong phap nghién ciru

Thanh phan mang duoc kiém tra bang phuong
phéap nhiéu xa tia X tai Khoa Ho4 hoc, Truong Pai
hoc Khoa hoc Ty nhién, PHQGHN (may DS
ADVANCE - Bruker - Buc) véi biic xa CuK,, (budc
song 0,15406 nm), thé ting toc 40 kV, 40 mA, goc
do 25 + 80, budc quét 0,03° s

CAu triic bé mat dugce xac dinh tai Vién Khoa
hoc Vit li€u, vién Khoa hoc va Cong ngh¢ Viét Nam
bang may hién vi dién tr quét (SEM) JEOL JSM-
5410LV Scanning Microscope (Nhat Ban).

Gian d6 phan tich nhiét dugc ghi tai Khoa Hoa
hoc, Truong Pai hoc Khoa hoc Tu nhién, PHQGHN
trén may Shimadzu trong khi quyén N, tir nhiét do
phong dén 800°C, téc do gia nhiét 10°C.min™".
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Hinh 1: So d6 thiét bi ché tao mang moéng bang phuong phap CVD
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3. KET QUA VA THAO LUAN

3.1. Nghién ctru thanh phén va céu tric ciia mang
tru¢e khi nung

Hinh 2 va 3 13 gidn d0 nhidu xa tia X va anh
SEM cua mang trudce khi xtr ly nhiét.

Két qua nghién ctru gian d6 nhiéu xa tia X cua
mang chua qua xtr 1y nhiét cho thdy thanh phan
chinh cia mang 1a nhitng tinh thé phuc chat
Er(acac)s.phen. Gia dinh nay hoan toan phu hop boi
tién chat la phic chat thang hoa khong phan huy
trong diéu kién ap suat thap [7]. Nghién ctru anh
SEM cua mang, chung t6i nhan thiy ring cac tinh

Et-chua nung

6: Ong thach anh
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Hinh 2: Gian d0 nhicu xa tia X cua mang
chua xur Iy nhiét
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3: Thuyen chat ~4:Vong lam lanh
7: BO noi voi hé thong hut chan khong

thé phuc chét Er(acac)s.phen da két tu manh thanh
dam dan toi be mat mang trudc khi nung khong
dong déu va xp. Nhu vay, dé ché tao mang mong
Er,O; can phai xtr 1y nhiét mang Sling dong bang
phuong phap CVD. Dé xac dinh nhiét d6 phan huy
phirc chat, chiing t6i ghi gian d6 phan tich nhiét ctia
Er(acac)s.phen (hinh 4). Két qua cho thiy phuc chat
bét dau phan hay ¢ 280°C va cac hiéu ung nhiét tiép
theo xay ra & 365°C va 466°C. Vi vdy, chung toi tién
hanh thiéu két mang vira ling dong ¢ ving nhiét do
300 + 500°C, cu thé 1a tOC =300°C, 400°C, 450°C va

509°C theo quy trinh xtr 1y nhiét dugc trinh bay &
phan 2.2.

IMS-NKL x1.00k SE(M)

Hinh 3: Anh SEM ciia mang khi chua xir 1y nhiét
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Hinh 4: Gian d6 phan tich nhiét ciia Er(acac)s.phen
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3.2. Nghién ctru ciu triic va thanh phin mang sau
khi nung

Hinh 5 14 gian d6 nhiéu xa tia X cta mang dugc
xu ly nhiét ¢ 300°C, 400°C, 450°C va 500°C. Hinh 6
la anh SEM cua mang nung & 450°C.

Két qua nghién ciru phirc chit bang phuong phép
nhiu xa tia X cho thiy khi nung mang & 300°C,
phirc chit bi phan huy va bit dau hinh thanh cac
man tinh thé Er,O;. Khi ting nhiét d6 nung dén
400°C va 450°C thi cuong do cac pic ting manh,

Nghién ciru ché tao mang mong...

chimg t6 mang da duogc tinh thé hoa. O 500°C, két
qua thu dugc twong t nhu & 450°C. Nhu viy, c6 thé
thiy mang oxit Er,O; da két tinh hoan toan & 450°C.
Do do, chiing t6i chon nhiét do tdi wu cho quy trinh
xtr 1y nhiét 1a 450°C. Mang tinh thé oxit thu dugc co
ciu trac lap phuwong don pha. Piu nay duoc giai
thich 1a do qua trinh cyc tiéu hoa ning lugng bé mit,
nghia 14 tinh thé s& wu tién phat trién theo huéng
(111) [9]. Kich thudc hat cua mang dugc xac dinh
dua theo cong thuc Scherrer c6 gia tri khodng
10 nm.
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Hinh 5: Gian d6 nhiéu xa tia X ctia mang da xu 1y nhiét

IMS-NKL x100k SE(M)

Hinh 6: Anh SEM ciia mang nung & 450°C

Két qua anh SEM cho thiy céc tinh thé trén bé
mat mang hoan thién hon so v4i mang khi chua xur
ly nhiét va sip xép kha dong déu véi kich thudce
trung binh khoang 50 nm. Nguyén nhén cua su sai
khac vé kich thudc hat khi tinh bing cong thirc
Scherrer va két qua anh SEM duoc quy cho hién
tuong két tu thanh dam tinh thé oxit trong qua trinh
mang két tinh.

4. KET LUAN

Di ché tao dwoc mang mong Er,0; bang phuong

800nm

phap VCD, nhiét do thiéu két 450°C. Mang c6 ciu
trac don pha 1ap phuong véi kich thudc khoang
10 nm, bé mat mang kha dong déu va hoan thién.
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