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TOM TAT

Nhing két qua nghién ci budc diu vé mang
Ti0,.N, duge ché tao bing phuong phép phon xa phan
img magnetron DC khéng cin bing cho thiy cé kha
nang quang xic tac dudi dnh sing kha kién. Mang
mong dugc ché tao bing phuong phap phin xa
magnetron phan Ung vdi bia kim loai Titanium trong
hén hop khi agon, oxygen, va nitrogen. Céu tric cua
mang moéng duoc phan tich bai phd X-ray. Tinh chét
quang cuia mang duge do bdi phd UV-vis. Tinh quang
xic tac ciia mang dugc do bing kha nang phan huy
Methylene Blue hay MB (C;¢H,sCIN;8.3H;0 = 373,5)
la héa phim sinh hoc hiru co mau lam. Pic tinh giam
40 rong viing cdm dugce quan sat theo sy tang cua nong
d6 pha tap. Su giam 46 rong ving cdm do su hén két
véi obital N 2p trong mang Ti0,.,N,.

Tir khod (Keywords): IBAD, MB, MOCVD.
GIOI THIEU

Céc loai oxide ciia c4c chét nhu Ti, Va, Zn, Cr, ...
dirge nghién ciru rat nhidu nhu nhitng loai ban ddn ¢é
d6 rong ving cdm Ién hodc quang ban din, do kha nang
twong tic cac dién tir va 18 tréng voi cic anh sing tir
ngoai trén bé mat oxide. Nhitng img dung clia cac chét
ban din nay rit nhidu va rdng nhu quang xic tac, quang
dién xic tac trong nudc, pin mat trdsi, cdm bién quang
dién, ... Vit lidu titanium oxide (TiO2) dugc biét dén
trong (mg dung quang xic tac béi cac tinh chét dic bigt
v& dién tich bé mit, hdp thy &nh sang mit trdi va hiéu
sudt quang (tao cap dién tir - 13 tréng khi hap thu
quang).

Khi TiO, hép thy 4nh sang tir ngoai (A < 385 nm),
cac dién tir, 16 trong dugc sinh ra. Nhitng dién ti va 18
tréng nay di chuyén trén bé mat tao ra cac phin ing
quang xuc tdc khi ching bién oxyzen vA nudc trong
khong khi thanh cac géc hydroxyl hoat tinh (OH) va
gbc ion peroxide (02-), céc gbc nay oxy hoa va phan ly
nhidu chit hitu co. Nho d6, né cb cac ing dung diét
kKhuin, lam sach khéng khi, tu tam sach bé ma, ...

Hau hét quang xuc tic TiO2 dugc ché tao dudi
dang bt bang cac phuong phap 1y hoa khac nhau.
Tuy nhién, & dang bot, mot s& nhuge diém biéu hién

nhur sy di chuyén cua cac hat TiO2 lo Kmg khi quang
xdc tac trong chét Iong 13m tang su keét dinh ciia cac hat
TiO, va kho di chuyen Vi véy, nghién clru mang TiQ,
dang dugc chi ¥ bing cAc phuong phap nhu electron
beam, ion beam (IBAD), phin xa magnetron va
MOCVD (metal organic chemical vapor deposition).

Tuy nhién, 4nh sang tr ngoai chi 12 mdt phén nho
trong phdé mat trxi. Vi vdy, cin phat trién huong nghién
ciru quang xic thc vi anh séng kha kién. Bdn phuong
phap chi yéu ¢ dat dwge myc dich nay 1a: pha tap ion
kim loai chuyén tiép dé tao nhilmg trang thai trung gian
trong vung cam TiO,; gan két chit nhay quang nhu
khéi chat hiu co ¢6 kha nang hdp thy 4nh sing kha
kién; thanh 15p TiO.(tirc thanh l4p trang thai vacancy
oxygen dinh xit trén mitc 0,75 — 1,18 eV dudi ving
diin); va pha tap anion (C,N,F,P hoic $) dé thay thé oxy
trong ‘tinh thé anatase TiO,. Ba phuong phap ddu déu
khdng bén nh1¢t hodc d¢ lap lai quang xuc tac kém,
hojc tang ndng 46 tim tai hgp. Trong phuong phap thir
tu, s6 hat anion nito va leu huymh ¥} ¢4 kha nang thanh
1ap mitc tap mdi gin viing hoa tri. Pha tap nito 14 hiéu
dung nhdt, vi cic trang thdi (N-2p) cia ching nim
trong ving chm, trén mot it trdn ving hda tri cdia (O-2p)
vdi nling lugng viing cAm 12 2,45eV . Mic du pha tap
luu huynh clng c6 ving cdm hep tuong ty, nhung kho
dua vao tinh thé TiO; vi ban kinh ion cda lru huynh
qua lén. Cac cdng trinh [2][4](5] 43 nhdn dugc mang
mong Ti0,. Ny vdi ving 4anh sing kich hoat A<520 nm;
né 43 bao phu ving ning luong birc xa réng lén cia
anh sang hitynh quang tréng, 4nh sang néng nhiét, ciing
ahu phd dnh sang mit trdi. Tuy nhién, chung ta con qua
it nhitng théng tin vé thyc nghiém trong linh vyc nay,
tham chi cac théng sd ché tao tdi wu nhu t 1 pha tap
oxigen, nitrogen, mat 49 dong phéng dién, dd day
mang mong cua cac cdng trinh trén con mau thuéin 1an
nhau. Do viy, c6ng trinh nay cdn tién hanh nghién ciru
¢0 ban nhitng vin d& vira néu trén, trudc khi nghién cini
trién khai ing dung,

THU'C NGHIEM

Ché tao mang TiO,. Ny

Mang TiO2 dugc ché tao bing hé magnetron DC dat
trong budng chin khéng hinh try lam bing hgp kim
dudng kinh 300 mm va dai 500 mm. Chén khdng trong
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budng cb thé dat dén mirc 10* mTorr nhd h¢ bom

khuéch tan dAu va bom so cép.
Chu tric hé phun xa lip dit bén trong budng chin

khéng dugc xép dét nhu trong hinh 1.

1 :——(nfpbuéng)
?=====-B.:= )

n . I/_ diu do nhiét d6 dé

fl/-—dwdnggng plmn tia
hdn hop khi

van kim
Hinh 1: Hé phin xg magnetron DC

Mang duoc phi trén dé thily tinh, Bia lam bing vét
liéu Titanium, dd tinh khiét 99.99%, kich thuéce bia 80
x 80 x 6 mm.

Khi lam viéc la khi Argon (99.99%) va khi hoat
tinh 12 khi oxygen va nitrogen (99.99%), ching dwoc
tron ¥n trong binh thép khéng ri theo ti 1& cho trudc va
dugc dua vao budng chin khang bing hé van kim.

Qué trinh tao mang duge tién hanh véi ap suit tdng
cong tir: 6 mtorr dén 1 Smtorr.

Cong suét phiin xa: 120 dén 240(W).

Tilé mole 02/ Ar/N2 1a: 1; 2, 4; 8.

Pic treng mang,

Po truyén qua
g‘ ‘ U_T A= 650nm

May bién thé

Aabs

Hinh 2: So d6 hé do quang xiic téc.

Hé do quang xic tac duge bd tri nhu hinh 2, véi
den chiéu sang 4 dén huynh quang (4én compact dién
quang) cbng suit 9W. Methylene Blue hay MB
(C1sH15CIN,S.3H,0 = 373,5) 12 héa phém sinh hoc hiru
co mau lam, dugc sir dung 4 xéac dinh tinh nang quang
phan hiy ciia mang TiO,. Do truyén qua ding may
SPECTROPHOTOMETER SP-300.

Do truyén qua bing hé do V — 530 UV/VIS
SPECTROPHOTOMETER

Bé ddy mang do bing Stylus DEKTAK 6M

Nhirng két qua va ban Iua’jn.

Anh hudng ctia 4p sudt ché tao 1én tinh quang xiic
tdc duqc mb ta trén hinh 3 va bang L.

Dé tang 46 xbp & bé mat ching t6i ting dp sudt &
nhiing phiit cudi trrde khi két thac qua trinh tao méang,

Cac miang dugc phi i4n lugt tai 4p sudt 9, 7.5, 6
miorr trong 45 phit. Sau dé 4p suét duge ting 1én 13
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mitorr trong 15 va 30 phut truée khi két thic qua trinh
ché tao mang. Ket qua quang xiic tic, pho truyén
qua va nhiéu xa dugce cho bdi bang 2 va hinh 4,5.

Bing 1: Anh huéng cua dp sudt ché tao

Ap suat Aabs
(mtorr)
6 0,026
1,5 0,027
9 0,104
11 0,147
13 0,221
15 0,123
P Aabs  |Aabs ting | Aabs X-rays
(mtorr) khi ¥ 15 phit |ting
khong  cubi 30 phit
tang cubi
9 0,1 0,1 A[101],[004],
[103]
7.5 0,027 | 0,06 A[101],[004],
[103]
6 0,026 | 0,055 0,0683 |AJ101],[004],
[103]

Bing 2: Tinh quang xiic tdc khi tdng dp sudt & phit
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Hinh 3: Anh hwdng cia dp sudt ché tao lén
tinh quang xtc tdc
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Hinh 6: Anh tnromg cuia dg day méng

Ngoai ra, céng sudt phin xa ciing anh huong lén
tinh quang xic tic ciia mang TiO, N, nhu duge md ta
trén hinh 7, phéd nhiéu xa duge md ta boi hinh 8.

I are d=1307nm
] E
X t a7 o
]

d=10856nm

B 28

Z
cuang do nhieu xa

8

age 1
{
aoe o
pr- . 1 _
X 3% N OB N 45 N 5 0 o
goc nhieu xa s'd=248nm
’ LEL) T ™ v v T T
e .o - » £z » 110 tin 159 [17] 2aa 120 no
Hinh §: nho nhidu xa ¢ cde dn suat khdc nhau. pawar PO

. Trong bai bdo nay, khi khdo sét tinh quang xuc tic . . . ,
chiing toi thiy d ddy mang ciing anh huéng dén qua Hinh 7. Anh hudng ciia cong sudt phiin xa
trinh quang xtc tac. D day tdi wu ching i tim thiy dé
quang x(c tac 16n nhit & khodng 600 dén 700nm, tai 43
day nay tinh quang xic tic trd nén biic hod. Anh
huémg cia &) ddy mang ién tinh quang xGc tic duge
cho béi hinh 6.

Bdng 3: anh hwong cia d¢ diy mang

bd day (nm) Aabs
238 0,0585
397 0,0864
203224 28 28 30 32 34 38 8 40 42 44 45 33 50 52 54 55 54 60
564 0,12 goc ey xa
675 0,165
1022 0,167

Mot yéu 16 nira ciing c6 anh hudmg dén tinh quang
xte tic 46 1a ty 18 ki NQ; trong qué trinh tao mang
duge cho & bang 4. Phé truyén qua va nhidu xa dugc mé
td trén hinh 9 va hinh 10.
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Hinh 9: Phé truyén qua theo ty I¢ khi NYO;

cuong do nhieu xa
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goc nhieu xa

Hinh 10: Phé nhiéu xa ¢ nhitng 1y I¢ Ny/O; khdc nhau.
Béing 4: Anh hueomg ciia N»/O; Ién tinh quang xic tdc

Ty lé Ung suét Aabs
N,/0, {Gpa)
1 -9,84 0,0538
2 -10,8 0.12
4 -11,08 0,092
8 -11,2 0.0283

Tir bang trén ta thdy img suft nén ting khi ting ty 1&
N,/O;. Tuy nhién kha ning quang xuic tac khéng ting
theo va dat t6i wu & mjt ty 1€ nhét dinb,

KET LUAN
Mang mong Ti0,.,N, ¢6 tinh quang xac tac voi anh

sinh kha kién tdi wu dugc ché tao & 4p sudt 13mtorr,
cbng suét 240W, 46 day mang tir 600nm dén 700nm va
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