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TOM TAT: Mang quang xc tac TiO, diroc nghién ciru va ché tao bang phuwong phap
phin xg phan #ng magnetron DC khong can bang trén d¢ kinh anh ¢ cdu tric tinh thé
anatase som ¢ 185°C. Nhitng ddc trung vé c4u trac, hinh thai bé mdt, tinh chat quang cua
mang duwoc khao sat qua phé XRD, két qud AFM va phé UV -VIS. Tinh nang quang xuc tac
ciia mang diroc xac dinh qua kha nang tay Methylene Blue (MB) dugi anh sang den (UVA).
Két qua cho nhitng mang TiO, ¢c6 bdc tinh thé cao va dién tich hiéu dung bé mat 1én; tinh
nang quang X{c tac cia cac mau mgnh hon khi tang dong phin xg hay « nhiét. Thic nghiém
cho thay gidi phap ting dong phin xa hiéu qud hon va cd y nghia hon vé mat cong nghé so véi
gidi phap u nhiét sau ché tgo.

Tir khéa: phé truyen qua, dong phin xa, dé go ghé RMS.

1. GIOI THIEU

TiO, dusi tac dung cua énh sang tir ngoai S xuét hign cac cip dién tir - 15 trong . Khi cac
cap dién tir - 16 trong nay chua bi téi hop, ching di chuyén ra be mat va tham gia vao mt so
cac phan ing hda hoc. Hai phanurng dac trung trong s6 dé &

Phan &ng phan hiy hop chit hiru co

Goc hydroxyl va anion superoxyde tao thanh tai bé mét c6 kha nang phan hiy cyc manh
hop chat hitu co tao thanh CO, va H,O. Ung dung: tiét tring, diét khuan, khie mui, lam sach
khong khi, ...

Phan #ng quang siéu tham

Tinh siéu tham do trén bé mat TiO, xuat hién céc chd trong thiéu nguyén tir O khi bj chiéu
UV, géy hiéu ang hap phu manh cac nhém OH. Ung dung: ty lam sach, chong swong bam ...
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Hinh 1. So db phan irng phan hay hop chat hitu co
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Hinh 2. Mang té bao vi khuin bi phathung, hoat chit cytoplasm khan hiém gay tir vong
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Hinh 3. Mang té bao vi khuin bi pha thung, hoat chit cytoplasm khan hiém gy tir vong

Céc wng dung cia cdng nghé quang xuc tac

1.1.Muctiéu

banh gia hiéu qua cua viéc tang dong phun xa dbi voi tinh nang quang xuc tac cua mang
TiO, makhdng can xt Ii nhiét nham toi wu hda cong nghé san xuat vat liéu.

1.2.Co sé

Phuin xa magnetron duoc sir dung rong réi, nhiét do tao mang thip pht hop cho nhiéu loai
dé khéc nhau.

Hé magnetron khong can bang 1a hé duoc bd tri sao cho tir cuc giira yéu hon (hoic manh
hon) so véi tir cuc xung quanh. Mot sb duong cam ng tir luon udn cong vé dé. Céc dién tir
dich chuyén doc nhitng duong ndy, kéo theo céc ion phin xa (hién tuong khuéch tan ludng
cuc) lam ting mat d6 dong hat dén dé. Nhu vay, dé dugc cap nhiét mot cach lién tuc tir céc hat
phin xa. Do d6, mang TiO, tao thanh vira c6 dién tich hiéu dung lon_ bac tinh thé cao, vira
som thanh hinh pha anatase (mét trong ba dang cau trdc tinh thé cua TiO,).

Ngam mang TiO, trong dung dich MB ndng d6 1mM/I trong 1". Sau 30 pht hong kho
trong téi, mang dugc chiéu UVA. So sanh do truyén qua cia mang trudc (T;) va sau khi chiéu
o

sang trong 30 phut (Ty), tadanh giadugc luong MB bi phanhuy: p_ = Ln Ee_Tl_f:
i 9
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Hinh 4. Trang phuc pha TiO, chéng khuin Hinh 5. Tam nhya phi TiO, ty 1am sach (nira tréi
c6 phu TiOy)
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Hinh 6. M6 hinh hé phin xa magnetron
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Hinh 8. Quang phé lién tuc Hinh 9. Phd phét xa cua bong dén Hinh 10. Béng déen
UVA UVA 220V-8W

2. THUC NGHIEM

2.1 Khao sat anh hwéng ciia dong phidn xa

Khéo s& cac mAu c6 cuing diéu kign phan xa, chi khéc nhau vé cuong do dong phtin xa,
chiing téi thay khi dong phun xa cang manh, tinh nang quang xuc tac cang cao

Daps Cu@ ndm mau tir G48 (0,40 A), G49 (0,45 A), G50 (0,50 A), G51 (0,55 A), G52 (0,60
A) lan luot |& 0,158; 0,171; 0,176; 0,196 va 0,294.

Chyp nhiéu xa tia X va UV — V!S nam mau truge yésau khi nung dugc két qua nhu loat
hinh bén dudi, theo thit tu tir trén xuéng dudi 1a G48 dén G52.
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Hinh 19.Anh AFM 3D (cling scale) caaniam mau trudc vasau khi nung nhu |oat hinh dusi day (thtr tu
tr trél sang phai: G48 & G52; thir ty tir trén xuong dudi: chua nung & dé nung).

2.2 Khao sat anh hwéng ciaa sur i nhiét

Hinh 20. Kha nang tu 1am sach caa mau sau khi o nhiét

Hinh 21. Kinh anh chwa phu mang bi swong bam (anh tréi) vakinh anh phu TiO, chéng swong bam: anh
sang tan xa khéng dang ké nén nhin dugc khard s6 séri LG06801517 cuato bac polyme 20.000 dong
VN (anh phai)
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Hinh 22. Kha nang ty lam sach khi ¢6 nugce di qua. Kinh khéng c6 phi mang (hinh bén tréi), kinh ¢6
phi mang (hinh bén phai).

Nung nim mau |én nhiét do 673 K (téc do nung 143 ¢6 mdi phit) vaa trong 2 gio.

Dis Cita nAM mau tir G48 (0,40 A), G49 (0,45 A), G50 (0,50 A), G51 (0,55 A), G52 (0,60
A) lan luot 1& 0,202; 0,230; 0,242 0,258 va 0,300.

Nam mau TiO, trén dé kinh anh c6 diéu kién phin xa O,/Ar = 0.06, h = 4cm, p =13
mTorr.

Ché tao mang vai dong phin xa manh, phé XRD phan anh kich thuéc hat 16n hon.Két qua
AFM cho thay d9 gé ghé RMS ciia miu G52 kha Ién, rét thich hep cho hiéu #ng quang
xuctac.

Bén canh tinh nang phan hay hop chat hiru co, mang TiO, cua ching t6i ché tao con thé
hién kharé né tinh ning quang siéu thim:

- MAu chuau nhiét caa ching t6i c6 kha ning chéng swong bam. Cot sb séri rd déu
cho thay mang khéa déng déu.

- MAu chuat nhiét caa ching t6i con ¢ kha ning tw lam sach. Kinh chua phu mang
vakinh d& phit mang duoc cho bam dau mé byi bam |y tir canh quat hiit gié nha bép.

Dit kinh chua phu mang dinh ban dudi voi nudc chay lién tuc trong 10 pht, kinh van ban.
Trong khi d6, kinh ¢4 phi mang dinh ban ty 1am sach dudi voi nuéc chay.

3. KET LUAN

Thuc nghiém cho thiy mang TiO, ché tao bang k§ thuat phin xa phan tng DC magnetron
khéng can bang dé thu duoc ciu tric da tinh thé anatase véi dién tich mat lon. Mang cd thé
duoc tao ra ¢ dong phin xa manh ¢6 tinh nang quang xuc tac cao makhdng phai xir Iy o nhiét.

Giai phép tang dong phun xa kinh té va higu qua, cé thé tng dung trong cong nghé pha
mang quang xUc tac.
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DEPENDENCE OF SPUTTERING CURRENT AND HEAT TREATMENT ON
PHOTOCATALYTIC ACTIVITIESOF TiO, THIN FILMSDEPOSITED BY

UNBALANCED DC REACTIVE MAGNETRON SPUTTERING

Vu Thi Hanh Thu®, Nguyen Huu Chi®, Le Van Hieu®, Huynh Thanh Dat®®

Nguyen Quynh Giao®, Pham Kim Ngoct®
(1) University of Natural Sciences, VNU-HCM
(2) VNU-HCM

ABSTRACT: We have investigated the photocatalytic TiO, films deposited onto special
glass substrates using unbalanced DC reactive magnetron sputtering technique. The goal of
this study was to evaluate the efficiency of high sputtering currents without heat treatment in
order to produce effectively photocatal ytic-activity samples. Our films, even without substrate
heating, are highly crystalline. XRD studies revealed a polycrystalline anatase phase
appearing early at 185°C. Sample surfaces were scanned by a commercial model AFM. The

optical

properties were measured with the V-530 UV/VIS Spectrophotometer. The

photocatalytic activities were affirmed through bleaching of Methylene Blue under UVA
irradiation. As a result, high sputtering currents impressively prove the novel potential of TiO,
film catalyst.

Keywords: Transmittance spectrum; sputtering current; RMS roughness.
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