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TOM TAT

Bot Nd-TiO, va TiO, khéng bén tinh dwoc didu ché bang cach thy nhiét va thy phan
dung dch TiOSQ véi sy c6 mit cia uré. Caatic tinh dia sin prim duoc xacdinh hyi cac
phuong phap: XRD, UV-VIS, TEM va BET. & qua cho thiy, ion N&* c6 tac dngtc ché sy
phét trén tinh tré, giam kich thréc hat, ting din tich k& mat, kim ham qua trinh chay pha tr
anata sang rutin vairig arong kha nang hip thu quang trong viing anh sang nhiéyticaa TiO,.
San phim Nd-TiQ, ¢ ti I¢ mol Nd/Ti0, 25 x 10° % trong @ hai phrong phapdiéu ché 1a don
pha anata, kich tic hat bé (~ 7 nm trong ptong phéapdiéu ch thuy nhiét va ~ 31 nm trong
phueong phapdiéu ché thuy phan) va co ku suit phan iy quang metylen xanh trong dungl
nuéc cao lon khaing 1,4 in so \6i mau TiO, khdng bén tinh. G hai phrong phapdéu t ra
hiéu qua trong visc diéu ché vat liéu Nd-TiO,. Tuy nhién, at liéu Nd-TiO, diéu ché theo plrong
phép thy phan cho K suit phan hg quang (98,48 % disau 1,5 gi chiéu xa) cao fon so Wi mau
Nd-TiO, duoc diéu ch bing phrong phap thi nhiét (95,84 % sau 2 gichiéu xa).

Tir khoa titan dioxit, chit quang xuc tac, thunhiét, thuy phan, Nd-TiQ, bién tinh, Nd".

1. GIOI THI EU

TiO, tinh khiét c6 ring hrgng viing dm kha bn, chi yéu bi kich hat boi nguon anh sang
UV. Diéu nay hin cké kha ning &in dung ngwn anh sangd dao tr mat troi va anh sang nhin
thiy tir cac ngdn birc xa khac. Dodd, K thuat bién tinh dwoc sr dung nhim sra d6i ciu tric
dién tir va nang cao ha tinh quang xdc tac (QXT)aa TiO, trong ving anh sang nhinith
Theo nét sH tai lidu, visc bién tinh TiQ, bang cac ion kim lai dat hiém co thé tang dién tich &
mit, ting dung trong Map phu cac top chit hiru co va dodé ting ardng hait tinh QXT aia TiO,
[L. 2, 3]
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D3 c6 ndt sH cdng trinh nghiéntw didu cké vat lieu Nd-TiO, bing cac plrong phap khac
nhau vadanh gia, so sanh htinh QXT d@a sin ptam. Xuejun Quan [2] nghiénici didu ch va
danh gia hat tinh QXT it TiO, tinh khiét va TiO, dwoc bién tinh \6i cac iondét hiém trongdd
c6 ion Nd* bang ¢ hai phrong phap: sol-gel vaong két taa. Két qua cho thy, vat ligu Nd-
TiO, c6 kha nang phan hiy dung dch Rhodamine B trong vung anh sang UV cano ko \6i
TiO, tinh khiét va cac cht QXT diéu ché bang sr ddng két taa cho thy hoat dong QXT cao bn
so Wi phuong phap sol-gel. & qua nay ding duoc tim thy twong tr trong cong trinh [3]. Nin
vay, diéu kién bién tinh TiQ, bi anh hrong khdng chboi ban chit cia ion bén tinh nhr ban kinh
ion, rongdg, nhigt 6, ma con theo plong phaptiéu cleé.

Dé diéu cté vat liéu TiO, bién tinh, ngroi ta c6 tie di tir cAc clat dau va phrong phapdiéu
ché khac nhau. Tuy nhién, phng phéapthiy phan dung ath mwi vd co chra Ti** (TiCl,,
TiOSQ,,...) c6 nat uré la prong phapdon gian, c6 tté duoc & dang thrc thi trong &n xuit, tao
ra chit QXT c6 gia thanh tp, dién tich k& mat 16n va ki ning QXT cao [1, 4].

Trong cdng trinh nay, chang t6i théng baotrsd két qua nghién ¢u vé anh hrong aia
nong dé ion N, nhiét d6 nungdén ciu trac va tinh cfit caa bt TiO, dugc diéu ché bing cach
thily nhiét va thy phan dung ith TiOSQ c6 mit uré.bong thyi, danh gia va so sanh fiainh
QXT cua no6 théng qua Khnang phan by dung dch metylen xanhuwebyi birc xa dén compact.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoa clat va thwe nghiém

- Cac hoa cht sir dung: titan(IV) oxysunfat hydrat (Sigma, > 99 %), neodlii) nitrat
(Sigma, 99,9 %), uré (Merck, > 99 %),%0, (Merck, 98 %), metylen xanh (Xilong, > 99 %).

- Phwong phéap thuy nhiét: Hoa tan 4 gam TiOS@ao 50 ml méc duge axit hoa Bng
dung dch H,SO.. Cho tép 10 gam uré vaubng mubi Nd(NOs); xé&c dinh vao dung ith
TiOSQ, thu duoc va khidy déu trong kha@ng 15 phit. Dungidh tbn hop nayduoc cho vao
autoclave dung tich 100 ml véni hanh tly nhiét & 200°C trong 18 gv. Huyén phu thuduoc
sau khi thiy nhiét duoc rra vai Bn bing nréc cit va saut6 la etanol chdén khi khong con phat
hién ion SQ* trong nrdc nra (thr véi dung dch BaCh 0,2 M). Bst Nd-TiO, thuduoc bing cach
say khé huyn phi sau khittad 110°C trong 24 gv. Mau TiO, khéng bén tinhdugc diéu ché
twong tr nhung khdng c6 @ b sung Nd(NQ)s.

- Phwong phap thuy phan: Tién hanh tong tr nhr trong phrong phap thy nhigt, nhung
dung dch mn hop sau khi hoa tan uré va Nd(N@dugc pha loang ing nrée cit hai bn dén
220 ml. Dung ith nayduoc tién hanh thy phané 100°C trong 3 gb, thu dugc huyén phu.
Huyén phuduoc nira, siy khd va nungy 750°C trong 4 gb, thudugc sin pHim bot Nd-TiO..

- Panh gia haat tinh QXT: Hoat tinh QXT dia cac ru dugc thir bing cach #n 0,15 gam
bot sin phim voi 200 ml dung éth metylen xanh c6dmg do 10 mg/l, khdy tron hon hop 30
phat trong bongdi dé can king hip phy-giai hap treéc khi chiéu xa bing dén compact Golstar
40 W wi 3 vung hréc songdac trung la 435 nm, 545 nm va 610 nmoitigian chéu xa 2 giv
dbi vé6i cac miu duoc diéu ché bing phrong phap thy nhiét va 1,5 g déi véi cac miu duogc
diéu ch bang phrong phap th¢t phan. Héu suit phan tng QXT dugc xacdinh bing cach so
sanhdo hip thy quang é@a dch metylen xanh trvc va sau pin tng & cuc dai hap thy A = 663
nm.

2.2.Céac phwong phap xacdinh
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Gian d6 XRD cia ot TiO, duge ghi trén nhu xa ké tia X D8 Advance Bruckefirc) voi
tia K, caa anot Cu c@ = 0,154056 nm, nhi d6 ghi 25C, géc B: 10+ 70, téc do quét 0,037s.
Kich thude hat trung binhduoc xacdinh dra vao piatic trung trén gin d6 XRD theo cong the
Scherrer va thanh ph khji lvong aia pha anata va pha rutin trong c&unot duoc tinh dra
vao picdac treng aia pha anata (101) va pha rutin (110).

P UV-VIS cia sin phim dugc ghi trén may JASCO-V670 (MhBan), bedc séng
quét tr 250-800 nm, éc do quét 400 nm/phat. Ca&mh TEM dia sin pham bt TiO, dugc chyp
trén kinh hén vi dién tir truyén qua JEM1010 (JEOL-NhBan) c6 k¢ sb phongdai M = x50 dén
x600.00046 phan gii & = 3A ,dién ap giadc U = 40dén 100 kV. Dén tich & mat BET duogc
xacdinh tr duongdiang nhit hip phy - giai hip nito tai 77 K trén thét bi Micromeritics (V).

3. KET QUA VA THAO LUAN
3.1.Anh hwéng aia nong dp Nd** dén dic tinh caa bt TiO ,

Déi véi ca hai phrong phap thi nhiét va thy phan, tong Né* cho vao dungidh phin tng
sao chatéu tng Wi céc 1 1¢ mol Nd/TiO, khac nhau: 0, 6,25.£012,5.1C, 25.10°, 37,5.1C va
50.10°%. Gian d6 XRD cia cac ru & ti 1& mol Nd/TiO, khac nhautdi vai hai phrong phap nay
duoc dua ra trongung & hinh 1 va hinh 2. hinh 1 va hinh 2 cho 4}, cac ndu TiO, ton tai &
dang don pha anatadi dinh picdic trang tng wi géc D khaang 25,3. Ngoai picdac trung cho
pha anata, khéng4h pic dac teng cho pha NgD; haic pha & nao khac trong fu. Két qua nay
chirng © Nd3 da tham gia vao amg TiO.. Biéu nay ding phu fop khi chiing toi kho sat théng&
mang lusi cua cac riu TiO,. CAc gia ti théng $ mang rdi, kich thrgc hat trung binh va kiu
suit phan iy quang @a cac riu ¢ ti 1é mol Nd/TiO, khac nhau theo plong phap thi nhiét va
thuy phanduoc trinh bay trong dng 1.

Bang 1 CAc gia frthdng $ mang ludi, kich thréc hat trung binh va i suit phan kiy quang éa cac ru o ti 18
mol Nd/TiG; khac nhau trong plong phéap thy nhiét va thuy phan

Til¢ Phrong phap thy nhiét Phrong phép thyg phan
Ndr71(')i|02 K:'n%ifu Thongémang | T H | Ki hicu Thong  mang | T H

(%) a=b@A)| cA)| (M) %) | MU |a=pA) c@A) (m)]| (%)

0 TNNdO 3,785 9,502 8,4 | 67,90 TPNdO| 3,781 | 9,521 37,6 | 70.45

6,25.10° | TNNd1 3,792 9,491 8,2 | 82.72) TPNd1| 3,785 | 9,528 32,7 | 85.49
12,5.10° | TNNd2 3,792 9,488 7,5 | 90.14) TPNd2 3,782 | 9,511 31,5| 91.35
25,0.10° | TNNd3 3,789 9,491 7,4 | 95.84| TPNd3 | 3,783 | 9,523 31,2 | 98.48
37,5.10° | TNNd4 3,807 9,491 6,3 | 90.00| TPNd4| 3,785 | 9,514 27,5 | 94.42
50,0.10° | TNNd5 3,796 9,491 5,9 | 84.50 TPNd5 3,785 | 9,528 29,6 | 88.55

Tir bang 1 nhn thiy, c6 sr sai khac Bing $ mang a va c gia mau TiO, khong bén tinh va

cac miu Nd-TiO,. Sy sai khac theo cbii hudng hang $ mang a @a cac riu Nd-TiO, Ién hon
S0 Wi mau TiO, khéng bén tinh.Diéu nay cé th do ban kinh @a ion Nd* (0,98 A) bn hon
ban kinh ion Ti* (0,68 A) [1] nén khi céistham gia éa Nd* vao du tric mang luéi TiO, 3
dan dén ar sai khac theo chii hréng In hon.
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Bang 1 cho thy, trong @ hai phrong phap thy nhiét va thuy phan khi ing din ti 1¢ mol
Nd/TiO,, kich thréc hat trung binhdeu giam. Quy Iuit bien doi kich theée hat nay ding duoc
tim thiy & cac cong trinh [1, 5]Piéu nay cling © ion Nf* d& tc ché s ting trwong aia cac
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Hinh 1.Gian d6 XRD cia cac ru TiO,theo Hinh 2.Gian d6 XRD cia cac nu TiO, theo t 1&
ti 16 mol Nd/TiO, khac nhau trong plwng mol Nd/TiO, khac nhau trong plvng phap thy
phap thy nhiét phéan

Trong @ hai phrong phéap thy nhiét va thu phandéu cho thy, bandau khi ting dan ti I¢
mol Nd/TiO; hiéu suit phan fiy quang ing vadat gia ti cuc dai & mau c6 1 1é mol Nd/TiQ, =
25x10°%. El-Bahy [1] cho #ing, Ti** c6 thé thay tHé cac iondét hiém & trang thai oxi hda (+3) trong
REO; (RE™: L&, Nd™, Sni*, EU, Gd™* va YB*) va to ra s mét can lingdién tich. S mét can
bang dién tich phi dwoc thoa min, nén cac ion hydroxygstuoc hap phy trén & mat TiO, dé giir
can kang dién tich. Nhing ion hydroxyl trén & mat co thé ¢6n nhin cac & tréng mangdién tich
duong, #o ra cac §c hydroxyl hat dong (*OH), dodé lam gam ti 18 tai két hop giita cac &p
electron-d tréng va ting arong hat tinh QXT @ia TiO, khi dugc bién tinh \6i cac iondét hiém nay.
Saudd, réu tiép tuc ting ti 1¢ mol Nd/TiO, I6n hon 25x10° % hi¢u suit phan iy quang gim.
Nguyé&n nhan c6 the nong d6 cao @a ion Nd* trong mang luéi TiO, da lam ing kha nang tai
két hop gitta cac electron va ltréng quang sinh.

Tuy nhién & bang 1 cho thy, trong plrong phap thi nhiét cac miu Nd-TiO, déu c6 kich
thudc hat bé ton nhrng ki cho hiu suit phan hg quang tAp hon so i cac niu Nd-TiO,
dugc diéu ché bang phrong phap thy phané cung t 1¢ mol Nd/TiG, twong ing. Mau Nd-TiO;
& ti 16 mol Nd/TiO, 25%10° % diéu ché theo phrong phap thy nhiét dat hi¢u st phan hy
guang 95,84 % sau ZOgchleu sang. Trong khi6, miu Nd-TiO, ¢ ti 1& nay diéu ch theo
phuong phap thy phan, hiu suit phan hy quangdat dén 98,48 % chsau 1,5 @i chiéu sang.
biéu nay ching toi chmng, trong plrong phap thy phan do bt Nd-TiO, dugc nungs 750°C
trong 4 g nén \at liéu on dinh fon ve mét cau trdc va éng co tfé & nhiét 46 nung nayda cé s
tham gia 6t caa ion NG trong du trac mng legi TiO,. Nhung nhin chung,&chai phrong phéap
déu t ra hiéu qui trong viéc diéu ché vat lisu Nd-TiO,. Tat ca cac ndu Nd-TiO, déu co hu
Suit phan hy quang cao én nhiéu so i mau TiO, khéngduoc bién tinh.

Két qua BET aia cac niu TiO, khong bén tinh va cac @u Nd-TiO, & ti 16 mol Nd/TiO, =
25x10°% duoc diéu ché theo plrong phap thi nhiét va thuy phandugc trinh bay trong dng 2.
T bang 2 cho thy, cac miu Nd-TiO, déu c6 dén tich B mat riéng bn hon so \6i mau TiO,
khéng bén tinh. Nhr vy, sr hién dién cia ion Nd* trong du tric ming luéi TiO, d& 1am gim
kich throc hat va ting dién tich & mat riéng @a vat liéu TiO, bién tinhdiéu ché dugc.
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Bdng 2.Dién tich & mat riéng @a cac riu TiO, khong bén tinh va riu Nd-TiO, duoc diéu ché
theo pleong phap thy nhiét va phrong phap thig phan

Phwong phap thuy nhiét| Phwong phap thuy phan
Mau TiO, Nd-TiO, TiO, Nd-TiO,
Seer (M7Q) 149,6 158,2 14,7 18,2

Hinh 3 Anh TEM dia miu Nd-TiO; dugc di¢u Hinh 4 Anh TEM aia niu Nd-TiO; dugc dicu ché
ché bang phrong phap thg nhiét bang phrong phap thy phan

Anh TEM dia cac mu Nd-TiO;, ¢ ti 1¢ mol Nd/TiO, = 25 x 10° % duoc diéu ché theo
phurong phép thy nhiét va thuyy phanduoc thé hién trong tng ¢ hinh 3 va hinh 4. i cacanh
TEM nhan thy, cac ndu Nd-TiO, diéu ché theo hai ptrong phap nay cacahphan 16 dong déu
va co6 kich tieéc hat kha phu bp V6i viéc xacdinh kich throc hat trung binh da trén cac ph
XRD (khoang 7 nmddi voi mau Nd-TiO, diéu ché theo plwong phép thy nhiét va khaing
30 - 32 nmiéi véi mau Nd-TiO; diéu ché theo plrong phap thi phan).
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Hinh 5 th; UV-VIS cua cac niu TiO, dugc diéu Hinh 6 PH UV-VIS cia cac riu TiO, dugc didu ché
ché bang phrong phép thy nhiét bang phrong phép thy phan

Ph5 UV-VIS cia cac riu & cac t 18 mol Nd/TiO,: 0 ; 6,25x10; 12,5x10°; 25x10° va
50x10° % diéu cté theo plvong phap thg nhiét va thuy phandugc thé hién trongtng ¢ hinh 5
va hinh 6. Tt hinh 5 va hinh 6 cho iy, ca hai phrong phap khizng din ti 16 mol Nd/TiO; tir O
dén 25x10° %, d6 hap thy quang ing vadat gia ti cuc dai ¢ ti 16 mol Nd/TiQ, = 25%10° %.
Neu tiép tuc ting i 1¢ nay bn hon 25><103% d6 hap thy quang gim. Nhueng nhin chung, cac
mau Nd/TiO; déu c6do hap thy quang trong vung anh sang nhlaytlmao flon so i mau TiO,
khong bén tinh.Dic biét cAc ndu Nd-TiO, con cé ki niang hip thy &nh séng trong ving c6
buéc song tr 560 - 610 nm. Theo C. Huang [5], vungphthu tai 560 - 610 nmiwoc quy cho 8
chuyén electron f-f éa N&*. Sy XUt hién vang Kp thu nay gép phn nang cao ha tinh QXT
cia cac mu Nd/TiO, so Wi mau TiO, khdng bén tinh.
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3.2.Anh hwéng aia nhigt dd nung dén ciu tric va dic tinh cia bpt TiO ,

Theo khio sat éa ching t6i, ddi didu kién thuy nhiét & nhiét do khaang 200°C trong 18 g
vt liéu Nd-TiO, ¢a6n dinh & mit ciu tric. Qua trinh nung iu sau khi ¥ i thuy nhiét da khéng
cai thién (tham chi con gim) haat tinh QXT a@a vat liéu TiO, bién tinhdiéu ché duoc. Ngroc lai,
bot Nd-TiO, sau khi 8y khd trong qué trinh tlyuphan Wt liéu chra thit sr 6n dinh du tric nén
qué trinh nung Au sau khi thg phan cénh hrong manh dén ciu trac va hat tinh QXT dia \at
liéu TiO, bién tinhdiéu ché duoc.

Pé khao satanh hrong aia nhét d6 nungdén ciu tric vadic tinh @ia bt TiO, dugc diéu
ché theo plrong phéap thi phan, riu Nd-TiO, (& ti 16 mol Nd/TiO, = 0,025 %) va Ti@khong
bién tinh sau khi &y khd & 110°C trong 24 gy dugc tién hanh nung trong 4 @io cac nhit do
khac nhau:tt 750 — 900°C (ddi vai TiO,) va tir 600 — 90F°C (d6i véi Nd-TiO,). Gian d6 XRD
cua cac riu TiO, khong bén tinh va cac Au Nd-TiO, & cac nhét do nung khac nhaduoc thé
hién & hinh 7 va hinh 8. & qua cho thiy, nhiét d6 bt ddu chuyn pha tr anata sang rutinia. mu
TiO, khéng bén tinh ~ 80F°C conddi véi mau Nd-TiO, 1a ~ 900°C. Piéu nay cling © Nd** da
kim ham qué trinh chép pha. Theo El-Bahy [1], do ban kinh ioimcTi** (0,68 A) bé bin so i
ban kinh ion N& (0,98 A), nén T4 da thay ti8 Nd trong nang oxit Nd,O; dé hinh thanh cac tam
ta dién haic bat dén Ti (6 dang lién Kt Ti-O-Nd). Sr tuong tac gira cac nguyénit Ti tar dién
khéac nhau hit gita nguyénit Ti i dién va nguyénit Ti bat dén e ché qua trinh chugn pha tr
anata sang rutin. Theo Dorian [6], éthid bit ddu chuyn pha tr anata sang rutinaa TiO, tinh
khiét thuong khaing 600 — 700C. Tuy nhién, rau TiO, khdng bén tinh theo phong phapdiéu
ché cua chang t6i ¢ nbit do chuyén pha kha cao (~ 80). Nguyén nhan c6 dhdo sr hién dign
ciia ion SQ@ trong dung ith thiy phan. Cac tac 6] cho &ng, sr hién dien aia SQ* ¢é tac dng
lam giam kich thrée hat, tinh thé 6n dinh cao vado ra s chuyén ddi ciu trc tr rutin sang anata.

Bdng 3.Kich thrdc hat trung binh, thanh gin pha va Hiu suit phan tiy quang éa cac riu
TiO, & cac nhit @6 nung khac nhau

¥ | Thanh pén pha| H Mau ¥ | Thanh pln pha| H
(Mm) [ %A | %R | (%) | Nd-TiO, | (nM) | %A | %R | (%)
- - - - - | TPNd60d 19,2 | 100 0 66,16

- - - - - | TPNd 650 22,7 | 100 0 85,68

- - - - - | TPNd 704 28,6 | 100 0 91,3(
TiO,750 | 37,62 100 0 | 73,06 TPNd 750| 30,9 | 100 0 98,89
0

0

Mau TiO,

TiO,800 | 39,27| 96,33 | 3,67 | 55,00 TPNd 800 31,2 | 100 94,4%
TiO, 850 | 43,66/ 91,23 | 8,77 | 48,20 TPNd 850 40,3 | 100 82,68
TiO, 900 | 46,54 76,19 | 23,81 45,90TPNd 900, 46,8 | 94,5 4,5 68,69

Gié ti kich throc hat trung binh, thanh gim pha va Hiu suit phan iy quang éa cac ru
TiO, theo nhét o nung khac nhaduoc trinh bayo bang 3. Tr bang 3 cho thy, khi ting din
nhiét dd nung thi nic do két tinh va kich tlréc hat ting din. Tat ca cac nmiu TiO, khong bén
tinh déu co6 kich tlréc hat Ion hon céac rdu Nd-TiO, & cung nhét do nung trong ung, ching ©
viéc dwa ion Nd* vao mang réi TiO, d4 lam ghm dang Ié kich thréc hat cua gin pham Tat ca
cac miu Nd-TiO, déu cé hat tinh QXT cao bn so Wi mau TiO, khbng bén tinh.Déi voi cac
mau Nd-TiO, khi ting din nhiét d6 nung, bandiu hiéu suit phan liy quang ing vadat gia ti
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Anh huéng ciia Nd®* dén cdu trlic va hoat tinh quang xdc tac cdia bét Nd-TiO, kich thuéc nano...

cuc dai ing Wi nhiét d6 nung 800°C, nhrng réu tiép tuc ting nht do nung bn hon 800°C thi
hiéu suit phan iy quang gim (do kich tlréc hat tang).
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Hinh 7. Gian d6 XRD cua miu TiO, theo nhét do nung  Hinh 8 Gian dd XRD cua miu Nd-TiO, theo
thaydoi tir 750 — 90C°C nhiét d§ nung thaydoi tir 600 — 900°C

4. KET LUAN

Bang cac phong phap XRD, UV-VIS, TEM va BETA khio satanh hrong aia N&* dén
ciu trac vadic tinh quang xuc tacia bt TiO, dugc didu ché theo hai phrong phap thi nhiét
va thiy phan. Kt qua cho thly, ion Nd* cé tac dng ac ché sy phat trén tinh th, giam kich
thuéc hat, ting dién tich @ mat, kim ham qua trinh chdg pha & anata sang rutin vairtg
cuong khi ning Hip thy quang trong viing anh sang nhigyticaa Ti0,. San phim Nd-TiO, ¢ ti
l& mol Nd/TiO, 25 x 10°% trong @ hai phrong phapdiéu ché la don pha anata, kich ddc hat
bé (~ 7 nm trong plong phapdiéu ché thuy nhiét va ~ 31 nm trong pfong phapdiéu ché thuy
phan) va cé Iu suit phan iy quang metylen xanh trong dungchl nréc cao ln khaing 1,4
lAn so Wi mau TiO, khdng bén tinh. G hai phrong phapdéu t ra hisu qua trong viéc diéu ché
vat ligu Nd-TiO,. Tuy nhién, Wt ligu Nd-TiO, dieu ché theo plrong phép thy phan cho Ku
SUit phan hy quang (98,48 % dtsau 1,5 gi chiéu xa) cao ln so \bi mau Nd-TiO, duogc diéu
ché biang phrong phap thy nhiét (95,84 % sau 2 gichiéu xa).

Léi cdm on. CONg trinh naytuoc ar b trg kinh phi tr dé tai ma é B2011-20-01 ¢a B Gido dic vabao ho.
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ABSTRACT

EFFECT OF N& ON STRUCTURE AND PHOTOCATALYTIC ACTIVITY OF
NANOSIZED Nd-TiO, POWDERS SYNTHESIZED BY HYDROTHERMAL AND
HYDROLYSIS METHODS

Nguyen Van Hungj’, Ngo Sy Luong Dang Thi Thanh L% Nguyen Van Kharth

'Faculty of Chemistry, University Dong Thap
Faculty of Chemistry, VNU Hanoi University of Scien
3University of Transport Hanoi
“\VViet Tri University of Industry (VUI)

"Email: nguyenvanhung.chem@gmail.com

Nd-doped Ti@ and TiQ without N&* powders were prepared Bydrothermal and
hydrolyzing TiOSQ solution with the presence of urea. Characteomatiof the these products
were determined by XRD, UV-VIS, TEM and BET method$e results showed that the
addition of Nd" ion caused an improvement of crystality, a deeesfsthe particle size, an
increase of the surface area, and it preventedephassition from anatase to rutile and
enhanced the photo-adsorption under visible ligfiti©,. The sample Nd-Ti@with molar ratio
Nd/TiO, was 25 x 18 % in both the two methods were of single anatassg@hsmall particle
size (~ 7 nm in hydrothemal and ~ 31 nm in hydiglyand the yield of photo-degradtion
methylene blue aquous solution 1,4 times highem tha sample without doping. The Nd-TiO
sample prepared by hydrothermal method had theoptexradtion yield better than the sample
prepared by hydrolysis method with 98,48 % durin§ A irradiation for the hydrothermal
method and 95,84 % during 2 h irradiation for tgdrblysis.

Keywords:titanium dioxide, photocatalyst, hydrothermal, tofgisis, Nd-TiQ, doping, Nd*
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