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TOM TAT: Mang quang xic tac TiO; dwgc nghién ciu va ché tao bang phwong phdp
phiin xa phan img magnetron DC khéng can bing trén dé kinh anh c6 cdu tric tinh thé
anatase sém ¢ 185°C. Nhiing ddc trung Vé cdu triic, hinh thai bé mdt, tinh chat quang cua
mang duoc khao sat qua phé XRD, két qua AFM va phé UV —VIS. Tinh ning quang xiic tac
cua mang dwgc xdac dinh qua kha ndng tdy Methylene Blue (MB) dudi dnh sdng den (UVA).
Két qua cho nhitng mang TiO; c6 bdc tinh thé cao va dién tich hiéu dung bé mdt 16n; tinh
nding quang xic tac ciia cac mau manh hon khi tang dong phin xa hay u nhiét. Thuc nghiém
cho thdy giai phdp ting dong phiin xa hiéu qua hon va cé y nghia hon vé mdt cong nghé so voi
giai phap u nhiét sau ché tao.

Tir khéa: phé truyén qua, dong phiin xa, dj g6 ghé RMS.

1. GIOI THIEU

TiO, dudi tac dung cla anh sang tir ngoai sé& Xudt hién céc cap dién tir - 16 tréng . Khi cac
cap dién tir - 16 trong ndy chua bi tai hop, ching di chuyén ra bé mjt va tham gia vao mot s6
cac phan (mg héa hoc. Hai phan tmg déc trung trong so d6 la:

Phan g phén hity hop chit hitu co

Gég hydroxyl va anion superoxyde tao thanh tai bé mit cé kha ndng phén huy cyc manh
hop chét hiru co tao thanh CO, va H,0. Ung dung: tiét trung, diét khuan, khir mui, lam sach
khéng khi, ...

Phan #ng quang siéu thim

Tinh siéu thim do trén bé mit TiO, xudt hién céc chd trong thiéu nguyén tir O khi bj chiéu
UV, géy hiéu img hap phu manh cac nhém OH. Ung dung: ty lam sach, chong suong bam ...

Hinh 1. So dd phan tmg phan hity hop chét hitu co
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Hinh 3. Ming té bao vi khuén bj phé thing, hoat chat cytoplasm khan hiém gdy tir vong

Cic iing dyng ciia cdng ngh¢ quang xiic tic
1.1.Muc tiéu

Danh gia hiéu qua cua viéc ting dong phun xa déi véi tinh nang quang xuc tac cia mang
. \ A~ A 5 17 [P - A , ~ A 3 A A A
TiO, ma khong can xir li nhiét nham tdi vu hoa cong nghé san xuat vat liéu.

1.2.Co s

Phun xa magnetron dugc sir dung rong rai, nhiét d tao mang thép phu hop cho nhiéu loai
dé khac nhau.

H¢ magnetron khong can bzfmg 1a hé dugc bé tri sao cho tir cuc giita yéu hon (hodc manh
hon) so vdi tir cyc xung quanh. Mét s6 dudng cam tmg tir luon uén cong vé dé. Céc dién tur
dich chuyén doc nhiing duong nay, kéo theo cac ion phun xa (hién tuong khuéch tan ludng
cuc) lam ting mat do dong hat dén dé. Nhu viy, dé duge cép nhiét mdt cach lién tuc tir cic hat
phin xa. Do d6, méang TiO, tao thanh vira cé dién tich hiéu dung 16n_ bac tinh thé cao, vira
sém thanh hinh pha anatase (mét trong ba dang céu tric tinh thé cua Ti0,).

Ngdm mang TiO, trong dung dich MB néng d6 ImM/I trong 1". Sau 30 phut hong khd
trong t6i, mang dugc chiéu UVA. So sanh d6 truyén qua cia mang trude (T;) va sau khi chiéu

sang trong 30 phiit (Ty), ta danh gia dwoc lugng MB bi phén hiy: A s = L (&]

Hinh 4. Trang phuc phu TiO, chéng khuin Hinh 5. Tim nhya pha TiO, ti lam sach (nira tréi
¢6 phu TiO,)
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Hinh 6. M6 hinh hé phtin xa magnetron
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Hinh 8. Quang phd lién tuc Hinh 9. Pho phat xa ctia bong dén Hinh 10. Bong dén
UVA UVA 220V-8W

2. THUC NGHIEM

2.1 Khio sat anh hudng cia dong phin xa

Khao sat cac mau c6 cung diéu kién phin xa, chi khic nhau vé cuong d¢ dong phin xa,
chiing t6i thiy khi dong phtin xa cang manh, tinh ning quang xtc téc cang cao

Agps Clia nAM mau tir G48 (0,40 A), G49 (0,45 A), G50 (0,50 A), G51 (0,55 A), G52 (0,60
A) lan lugt la: 0,158; 0,171; 0,176; 0,196 va 0,294.

Chup nhiéu xa tia X va UV — VIS ndm mau truéc va sau khi nung duoc két qua nhu loat
hinh bén duéi, theo thir tur tir trén xubng dudi 1a G48 dén G52.
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Hinh 19.Anh AFM 3D (ciing scale) clia nim mau trudec va sau khi nung nhu loat hinh dudi day (tha tu
tlr trai sang phai: G48 — G52; thir tu tir trén xuong dudi: chua nung — da nung).

2.2 Khao sat anh hwéng cia sy i nhiét

Hinh 20. Kha niing tw lam sach ctia mu sau khi 0 nhiét

Hinh 21. Kinh anh chwa phu mang bi swong bam (anh tréi) va kinh anh phu TiO, chéng swong bam: dnh
sang tan xa khong dang ké nén nhin dugc kha ro s6 séri LG06801517 cua t& bac polyme 20.000 dong
VN (anh phai)
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Hinh 22. Kha ning tu lam sach khi ¢6 nuée di qua. Kinh khong c6 phu mang (hinh bén tréi), kinh c6
phu mang (hinh bén phai).

Nung nim mAu lén nhiét dé 673 K (téc do nung 12 3 d6 mdi phut) va G trong 2 gio.

Agps clia nim mau tir G48 (0,40 A), G49 (0,45 A), G50 (0,50 A), G51 (0,55 A), G52 (0,60
A) lan luot 1a: 0,202; 0,230; 0,242; 0,258 va 0,300.

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

Ché tao mang véi dong phun xa manh, phd XRD phan 4nh kich thuéc hat 16n hon.Két qua
AFM cho thiy d9 gb ghé RMS ciia miu G52 kha 16n, rit thich hop cho hiéu img quang
xuc tdc.

Bén canh tinh ning phén hity hop chét hiru co, mang TiO, cia chiing t6i ché tao con thé
hién khé rd nét tinh ning quang siéu thim:

- Mau chua 0 nhiét ctia ching t6i ¢6 kha ning chéng swong bam. Cot sb séri o déu
cho thdy mang khé ddng déu.

- Mau chua 0 nhiét clia chiing t6i con ¢é kha niing tw 1am sach. Kinh chua phti mang
va kinh dd pht mang duoc cho bim ddu m& bui bam ldy tir cinh quat hut gi6 nha bép.

bit kinh chua phi mang dinh béan dudi voi nude chay lién tuc trong 10 phiit, kinh vin ban.
Trong khi d6, kinh dd phii mang dinh bén ty lam sach duéi voi nudc chay.

3. KET LUAN

Thyc nghiém cho thiy mang TiO, ché tao bing ky thuat phun xa phan img DC magnetron
khong can b'ﬁmg dé thu duoc cu trac da tinh thé anatase véi dién tich mit 16n. Mang c6 thé
dugc tao ra & dong phiin xa manh c6 tinh nang quang xtc tac cao ma khong phai xtr 1y t nhiét.

Giai phap ting dong phun xa kinh té va hiéu qua, c6 thé img dung trong cong nghé phi
mang quang Xuc tac.
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DEPENDENCE OF SPUTTERING CURRENT AND HEAT TREATMENT ON
PHOTOCATALYTIC ACTIVITIES OF TiO; THIN FILMS DEPOSITED BY
UNBALANCED DC REACTIVE MAGNETRON SPUTTERING

Vu Thi Hanh Thu®, Nguyen Huu Chi”, Le Van Hieu®, Huynh Thanh Dat®?
Nguyen Quynh Giao®”, Pham Kim Ngoc"”
(1) University of Natural Sciences, VNU-HCM
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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 photocatalytic-activity samples. Our films, even without substrate
heating, are highly crystalline. XRD studies revealed a polycrystalline anatase phase
appearing early at 1 85°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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