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TOM TAT

Bot Nd-TiO, va TiO, khong bién tinh dugc didu ché bang cach thuy nhiét va thuy phén
dung dich TiOSO, voi sy c6 mat cia uré. Cac dac tinh cia san phélm dugc xac dinh bdi cac
phuong phdp: XRD, UV-VIS, TEM va BET. Két qua cho thiy, ion Nd** ¢6 tdc dung wrc ché su
phat trién tinh thé, giam kich thudc hat, ting dién tich bé mat, kim him qud trinh chuyén pha tir
anata sang rutin va tang cuong kha nang hap thy quang trong ving 4nh sang nhin théy cua TiO,.
San pham Nd-TiO, & ti 1¢ mol Nd/TiO, 25 x 10° % trong ca hai ‘phuong phap diéu ché 1a don
pha anata, kich thuoc hat bé (~ 7 nm trong phuong phap diéu ché thuy nhiét va ~ 31 nm trong
phuong phép diéu ché thuy phan) va c6 hiéu suat phin huy quang metylen xanh trong dung dich
nudc cao hon khoang 1.4 lan so véi mau TiO, khong bién tinh. Ca hai phuong phéap déu t6 ra
hiéu qua trong viéc diéu che vat lieu Nd-TiO,. Tuy nhién, vat lieu Nd-TiO, diéu ché theo phuong
phép thuy phéan cho hiéu suat phan huy quang (98,48 % chi sau 1,5 gid chiéu xa) cao hon so v6i mau
Nd-TiO, dugc diéu ché bang phuong phép thuy nhiét (95,84 % sau 2 gio chiéu xa).

Twr khoa: titan dioxit, chét quang xuc tic, thuy nhiét, thuy phan, Nd-TiO,, bién tinh, Nd**.

1. GIOI THIEU

TiO, tinh khiét c6 nang lugng viing cim kha 16n, chu yeu bi kich hoat béi ngudn 4nh sang
UV. Diéu nay han ché kha ning tan dung ngudn 4nh sing doi dao tir mit trdi va dnh sang nhin
thay tr cac nguon buc xa khac. Do d6, ki thuat bién tinh dugc st dung nham stra ddi cAu tric
dién tir va nang cao hoat tinh quang xic tdc (QXT) cua TiO, trong viing 4nh sing nhin thiy.
Theo mdt s tai liéu, viéc bién tinh TiO, bang cic ion kim loai dat hiém c6 thé ting dién tich bé
mit, ting dung lugng hap phu cac hop chat hitu co va do d6 ting cuong hoat tinh QXT cua TiO,
[1,2,3].
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Di c6 mot s cong trinh nghién ctru didu ché vat liéu Nd-TiO, bang cdc phwong phép khic
nhau va danh gid, so sdnh hoat tinh QXT cua san phdm. Xuejun Quan [2] nghién ctru diéu ché va
danh gid hoat tinh QXT bot TiO, tinh khiét va TiO, dugc bién tinh véi cdc ion dat hiém trong d6
c6 ion Nd** bang ca hai phuong phdp: sol-gel va dong két tia. Két qua cho thay, vat liéu Nd-
TiO, c6 kha nang phin hiy dung dich Rhodamine B trong vung anh sdng UV cao hon so véi
TiO, tinh khiét va cdc chit QXT diéu ché bang su dong két tia cho thdy hoat dong QXT cao hon
so véi phuong phép sol-gel. Két qua nay ciing dwoc tim thay twong tu trong cong trinh [3]. Nhu
vdy, diéu kién bién tinh TiO, bi anh hudng khong chi boi ban chét cia ion bién tinh nhu bén kinh
ion, néng do, nhiét d9, ma con theo phuong phap diéu ché.

Dé diéu ché vat liéu TiO, bién tinh, ngudi ta c6 thé di tir cdc chat dau va phuong phip didu
ché khdc nhau. Tuy nhién, phuong phdp thity phan dung dich mudi vé co chia Ti* (TiCl,,
TiOSOs,...) c6 mat uré la phuong phap don gian, c6 thé duoc d& dang thyc thi trong san xudt, tao
ra chat QXT c6 gia thanh thap, dién tich bé mdt 16n va kha ndng QXT cao [1, 4].

Trong cong trinh nay, chiing t6i thong bdo mot sd két qua nghién ctru vé anh hudng cua
n6ng d6 ion Nd**, nhiét do nung dén cAu tric va tinh chét caa bot TiO, duge diéu ché bé“mg cach
thity nhiét va thuy phan dung dich TiOSO, c6 mit uré. Dong thoi, danh gid va so sanh hoat tinh
QXT ctia n6 thong qua kha ndng phan hiy dung dich metylen xanh dudi biic xa dén compact.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoéa chiét va thye nghi¢m

- Cac héa chit sir dung: titan(IV) oxysunfat hydrat (Sigma, > 99 %), neodim(III) nitrat
(Sigma, 99,9 %), uré (Merck, > 99 %), H,SO, (Merck, 98 %), metylen xanh (Xilong, > 99 %).

- Phuong phap thuy nhiét: Hoa tan 4 gam TiOSO, vao 50 ml nudc duge axit hod bang
dung dich H,SO,. Cho tiép 10 gam uré va lugng mubi Nd(NOs); xdc dinh vao dung dich
TiOSO, thu duoc va khudy déu trong khoang 15 phiit. Dung dich hdn hop nay duoc cho vao
autoclave dung tich 100 ml va tién hanh thiy nhiét & 200 °C trong 18 gio. Huyén phit thu duoc
sau khi thiy nhiét duoc rira vai lan bang nudc cat va sau d6 1a etanol cho dén khi khong con phat
hién ion SO,* trong nudc rira (thtr voi dung dich BaCl, 0,2 M). Bt Nd-TiO, thu dugc bf?mg cach
sdy kho huyén phii sau khi rira & 110 °C trong 24 gio. Mau TiO, khong bién tinh duogc diéu ché
twong ty nhung khong c6 su bo sung Nd(NOs)s.

- Phuong phap thuy phan: Tién hanh twong tuy nhu trong phuong phép thuy nhiét, nhung
dung dich hén hop sau khi hoa tan uré va Nd(NOs); dugc pha loang bang nudc cat hai 1an dén
220 ml. Dung dich nay dugc tién hanh thuy phan & 100°C trong 3 gid, thu dugc huyén phi.
Huyén phit dwoc rira, say kho va nung & 750°C trong 4 gid, thu dwoc san pham bot Nd-TiO.

- Panh gia hoat tinh QXT: Hoat tinh QXT ctia cic miu duoc thir bang céch trén 0,15 gam
bot san phidm v6i 200 ml dung dich metylen xanh ¢6 ndng d6 10 mg/l, khudy tron hdn hop 30
phiit trong béng tdi dé can bang hap phu-giai hap trudc khi chiéu xa bang dén compact Golstar
40 W v6i 3 vung bude séng dac trung la 435 nm, 545 nm va 610 nm, thoi gian chiéu Xa 2 gio
d6i voi cdc mau duoc didu ché bang phuong phdp thuy nhiét va 1,5 gi¢ d6i voi cdc miu duoc
diéu ché bang phuong phap thuy phan. Hiéu suit phan tng QXT dugc xdc dinh bing cdch so
sanh d6 hap thu quang ctia dich metylen xanh trudc va sau phan tmg & cuc dai hip thu A = 663
nm.

2.2. Cac phwong phap xic dinh
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Gian d6 XRD cua bdt TiO, duoc ghi trén nhiéu xa ké tia X D8 Advance Brucker Birc) voi
tia K, ctia anot Cu c6 A = 0,154056 nm, nhiét d6 ghi 25°C, géc 26: 10 + 70°, tde do quét 0,03 “/s.
Kich thudc hat trung binh dugc xdc dinh dwa vao pic dic trung trén gian d6 XRD theo cong thirc
Scherrer va thanh phan khdi lugng ciia pha anata va pha rutin trong cdc mau bot duogc tinh dya
vao pic dac trung cua pha anata (101) va pha rutin (110).

Phé UV-VIS cua san phém duoc ghi trén may JASCO-V670 (Nhat Ban), budc séng
quét tir 250800 nm, téc do quét 400 nm/phiit. Céc anh TEM ciia san pham bot TiO, duge chup
trén kinh hién vi dién tir truyén qua JEM1010 (JEOL-Nhat Ban) c6 hé sé phéng dai M = x50 dén
x600.000, d6 phan giai & = 3A , dién 4p gia tbc U = 40 dén 100 kV. Dién tich bé mat BET duoc
xdc dinh tir duong ddng nhiét hap phu - giai hip nito tai 77 K trén thiét bi Micromeritics (M¥).

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia nong d9 Nd** dén dic tinh cia bot TiO,

D6i voi ca hai phuong phap thuy nhiét va thuy phan, lugng Nd** cho Vélo dung dich phan 1'J:ng
sao cho déu tmg véi céc ti 1¢ mol Nd/TiO; khac nhau: 0, 6,25.107, 3, 12,5.10°, 25.107, 37,5.10° va
50.107%. Gian d6 XRD ciia cic mau & ti 1& mol Nd/TiO, khac nhau ddi voi ha1 phuong phdp nay
dwoc dua ra twong tng ¢ hinh 1 va hinh 2. Tir hinh 1 va hinh 2 cho thdy, cidc mau TiO, tn tai &
dang don pha anata védi dinh pic dac trung tng voi géc 26 khoang 25,3°. Ngoai pic ddc trung cho
pha anata, khong thay pic déc trung cho pha Nd,O; hoac pha la nao khac trong mau. Két qua nay
chung to Nd3+ da tham gia vao mang TiO,. Piéu nay cting phu hop khi chiing i khao sat thong so
mang ludi cua cdc mau TiO,. Cac gid tri thdong sO6 mang ludi, kich thude hat trung binh va hiéu
suét phin hiy quang ctia cdc mau ¢ ti 16 mol Nd/TiO, khéc nhau theo phuong phdp thuy nhiét va
thuy phan duogc trinh bay trong bang 1.

Bing 1. Cac gia tri thong s6 mang Iudi, kich thudc hat trung binh va hiéu suat phan hily quang ctia cic mau & ti 18
mol Nd/TiO, khéc nhau trong phuong phdp thuy nhiét va thuy phéan

Tilé Phuong phép thuy nhiét Phuong phép thuy phan

Nc;?'l(“)ilO Ki hi¢u Thong $6 mang T H Ki hiéu | Thong $b mang T H
h x x o o
(%) M a=b @A) | cA) | m) | (%) | mau |a=bA) |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 9,523 | 32,7 | 85.49
12,5.10° | TNNd2 3,792 9,488 | 7,5 |90.14 | TPNd2 3,782 19,511 | 31,5 | 91.35
25,().10'3 TNNd3 3,789 9491 | 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 | TPNd5S 3,785 9,523 | 29,6 | 88.55

Tur bang 1 nhan thdy, c6 su sai khic hing sd mang a va c giira mau TiO, khong bién tinh va

cdc mau Nd-TiO,. Su sai khéc theo chiéu huéng hang sO mang a ciia cdc mau Nd- TiO, 16n hon
so v6i mau TiO, khong bién tinh. Diéu nay c6 thé do ban kinh ciia ion Nd** (0,98 A) 16n hon
bén kinh ion Ti** (0,68 A) [1] nén khi c¢6 sy tham gia cua Nd** vao céu tric mang lu6i TiO, s&
dan dén sy sai khac theo chiéu hudng 16n hon.
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Béang 1 cho thay, trong ca hai phuong phép thuy nhiét va thuy phan khi tang dan ti 1¢ mol
Nd/TiO,, kich thu6c hat trung binh d€u giam. Quy luét bién doi kich thude hat nay cling duoc
tim thay & cdc cong trinh [1, 5]. Piéu nay ching to ion Nd** da trc ché su tang truong cla cic
hat TiO,.
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Hinh 1. Gian 46 XRD cua cdc mau TiO, theo Hinh 2. Gian 46 XRD ciia cdc mau TiO, theo ti 1¢
ti 1¢ mol Nd/TiO, khac nhau trong phuong mol Nd/TiO, khac nhau trong phuong phép thuy
phép thuy nhiét phén

Trong ca hai phuong phap thuy nhiét va thuy phan déu cho thay, ban dau khi tang dan ti 1¢
mol Nd/TiOz hiéu sudt phan huy quang tang va dat gid tri cuc dai & miu c6 ti 1& mol Nd/TiO, =
25x10” %. El-Bahy [1] cho ring, Ti** c6 thé thay thé cdc ion dét hlem ¢ trang thdi oxi héa (+3) trong
RE,0; (RE*: La*, Nd*, Sm™, Eu**, Gd* va Yb™) va tao ra sy mat cn bang dién tich. Sy mét cin
bang dién tich phai dugc thoa man, nén cac ion hydroxyl s& dugc hp phy trén bé mit TiO, dé giir
can bang dién tich. Nhiing ion hydroxyl trén bé mit c6 thé dén nhan céc 16 tréng mang dién tich
duong, tao ra cdc goc hydroxyl hoat dong (*OH), do d6 lam giam ti 1¢ tdi két hop gitra cac cap
electron-16 trong va tdng cuong hoat tinh QXT cua TiO, khi du:orc bién tinh voi céc ion dat hiém nay.
Sau d6, néu tiép tuc ting ti 1¢ mol Nd/TiO, 16n hon 25x10” % hi¢u suét phan hily quang giam.
Nguyén nhén c6 thé & nong do cao cua ion Nd** trong mang ludi TiO, da lam ting kha ning tai
két hop giita cc electron va 18 tréng quang sinh.

Tuy nhién tir bang 1 cho thay, trong _phuong phap thuy nhiét cac mau Nd-TiO, deu c6 kich
thuéc hat bé hon nhung lai cho hiéu suat phan huy quang thip hon so vé6i cic miu Nd-TiO,
dugc didu ché bang phuong phap thuy phan ¢ cung ti 1¢ mol Nd/TiO, tuong tng. Mau Nd-TiO,
& ti 18 mol Nd/TiO, 25x10° % diéu ché theo phwong phép thuy nhiét dat hi¢u suét phan huy
quang 95,84 % sau 2 gio chiéu _sang. Trong khi d6, mau Nd-TiO, ¢ ti 1¢ nay diéu ché theo
phuong phép thuy phén, hi¢u sudt phan huy quang dat dén 98,48 % chi sau 1,5 gio chiéu sing.
Diéu nay ching toi cho rang, trong phuong phap thuy phan do bt Nd-TiO, dugc nung & 750 °C
trong 4 gio nén vat liéu on dinh hon vé mat cAu tric va cling c6 thé ¢ nhiét d nung nay da c6 su
tham gia t6t ciia ion Nd** trong cau triic mang luéi TiO,. Nhung nhin chung, ca hai phuong phép
déu to ra hiéu qua trong viéc diéu ché vat lidu Nd-TiO,. Tét ca cdc miu Nd-TiO, déu ¢ hiéu
suét phan huy quang cao hon nhiéu so v6i mau TiO, khong dugc bién tinh.

Két qua BET cta cdc mau TiO, khong bién tinh va cdc mau Nd- Ti0O, & ti 1€ mol Nd/TiO, =
25x107 % duoc diéu ché theo phuong phép thuy nhiét va thuy phan duoc trinh bay trong bang 2.
Tu bang 2 cho thay, céc mau Nd-TiO, déu c6 dién tich bé mat riéng 16n hon so véi mau TiO,
khong bién tinh. Nhu vy, sy hién dién ciia ion Nd** trong cdu tric mang lugi TiO, di 1am giam
kich thude hat va tang dién tich bé mit riéng cua vat liéu TiO, bién tinh diéu ché duoc.
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Bdng 2. Dién tich bé mit riéng cta cic mau TiO, khong bién tinh va miu Nd-TiO, duoc diéu ché
theo phuong phép thuy nhiét va phuong phép thuy phan

Phwong phap thuy nhiét| Phwong phap thuy phan
Mau TiO, Nd-TiO, TiO, Nd-TiO,
Sger (m¥/g) | 149,6 158,2 14,7 18,2

20 100 nm

Hinh 3. Anh TEM ctia mau Nd-TiO, dugc diéu Hinh 4. Anh TEM ctia mau Nd-TiO, duoc diéu ché
ché bang phuong phép thuy nhiét bang phuong phép thuy phan
Anh TEM cua cdc miu Nd-TiO, & ti 1¢ mol Nd/TiO, = 25 x 107 % dugc diéu ché theo
phuong phdp thuy nhiét va thuy phén duoc thé hién twong (mg & hinh 3 va hinh 4. Tir céc anh
TEM nhén thiy, cdc mau Nd-TiO, diéu ché theo hai phwong phdp nay cic hat phan bé dong déu
va ¢6 kich thudc hat kha phu hgp vai viée xac dinh kich thudc hat trung binh dya trén céc pho
XRD (khoang 7 nm d6i véi mau Nd-TiO, diéu ché theo phuong phép thuy nhiét va khoang
30 - 32 nm d6i v6i mau Nd-TiO, diéu ché theo phuong phap thuy phén).
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Hinh 5. Phd UV-VIS cia cdc mau TiO, dugc didu  Hinh 6. Phd UV-VIS ciia cdc mau TiO, duge didu ché
ché bang phuong phép thuy nhiét bang phuong phép thuy phan

Buéc séng, nm

Phd UV-VIS ciia cdc mau ¢ cdc ti 1€ mol Nd/TiOx: 0; 6,25x107; 12,5x107; 25x10™ va
50x10™ % diéu ché theo phuong phap thuy nhiét va thuy phan dugc thé hién tuong tmg & hinh 5
va hinh 6. Tir hinh 5 va hinh 6 cho thy, ca hai phuong phdp khi ting dan ti 1é mol Nd/TiO, tir 0
dén 25><10’ %, 46 hap thu quang ting va dat gid tri cyc dai & ti 16 mol Nd/TiO, = 25107 %.
Neu tlep tuc tang ti 1¢ nay lon hon 25x10° %, do hap thu quang giam. Nhung nhin chung, cic
mau Nd/TiO, déu c6 d6 hap thy quang trong vung dnh sdng nhin thay cao hon so v&i mau TiO,
khong bién tinh. Pic biét cic mau Nd-TiO, con c6 kha nang hap thu 4nh sidng trong viung cé
budc song tir 560 - 610 nm. Theo C. Huang [5], vung hép thu tai 560 - 610 nm duoc quy cho sy
chuyén electron f-f cua Nd* Sy xuét hién vung hap thu nay gép phin ning cao hoat tinh QXT
cta cdc mau Nd/TiO, so v&i mau TiO, khong bién tinh.
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3.2. Anh hwéng ciia nhiét dd nung dén céu tric va dic tinh cia bt TiO,

Theo khao sit cta ching toi, dudi diéu kién thuy nhiét & nhiét do khoang 200 °C trong 18 gio
vat liéu Nd-TiO, d 6n dinh vé& mit cdu tric. Qua trinh nung mau sau khi xu 1f thuy nhiét da khong
céi thién (thdm chi con gidm) hoat tinh QXT cua vat liéu TiO, bién tinh diéu ché duogc. Nguoc lai,
bot Nd-TiO, sau khi se”iy kho trong qud trinh thuy phan vat li¢u chua that su on dinh cAu triic nén
qud trinh nung mau sau khi thuy phén c¢6 dnh huéng manh dén cau tric va hoat tinh QXT cua vat
liéu TiO; bién tinh diéu ché dugc.

D¢ khao sit anh hudong cua nhiét do nung dén céu tric va dic tinh cua bot TiO, duge dicu
ché theo phuong phdp thuy phén, mau Nd-TiO, (& ti 1& mol Nd/TiO, = 0,025 %) va TiO, khong
bién tinh sau khi siy kho ¢ 110 °C trong 24 gio duoc tién hanh nung trong 4 gid & céac nhiét do
khdc nhau: tr 750 — 900 °C (d6i véi TiO,) va tir 600 — 900 °C (d6i voi Nd-TiO,). Gian d6 XRD
cua cdc mau TiO, khong bién tinh va cdc mau Nd-TiO, & cdc nhiét d6 nung khac nhau duogc thé
hién & hinh 7 va hinh 8. Két quéa cho thay, nhiét d6 bat dau chuyén pha tir anata sang rutin ctia mau
TiO, khong bién tinh ~ 800 °C con ddi v6i mau Nd-TiO, 1a ~ 900 °C. Piéu nay ching to Nd** da
kim hdm qud trinh chuyén pha. Theo El-Bahy [1], do ban kinh ion cta Ti** (0,68 A) bé hon so vé6i
ban kinh ion Nd* (0,98 A), nén Ti*" da thay thé Nd trong mang oxit Nd,O5 dé hinh thanh cdc tim
tor dién hoac bt dién Ti (& dang lién két Ti-O-Nd). Su tuong tdc gifta cdc nguyén tor Ti t&r dién
khic nhau hodc giira nguyén tir Ti tir dién va nguyén tir Ti bt dién trc ché qua trinh chuyén pha tir
anata sang rutin. Theo Dorian [6], nhiét d6 bit ddu chuyén pha tir anata sang rutin ciia TiO, tinh
khiét thuong khoang 600 — 700 °C. Tuy nhién, mau TiO, khong bién tinh theo phuwong phép diéu
ché ctia ching t6i ¢6 nhiét do chuyén pha khd cao (~ 800 °C). Nguyén nhén c6 thé do sy hién dién
ctia ion SO,” trong dung dich thiry phan. Céc tic gia [6] cho rang, sy hién dién cta SO,* ¢6 tic dung
lam gidm kich thudce hat, tinh thé én dinh cao va tao ra su chuyén ddi cAu trdc tir rutin sang anata.

Bang 3. Kich thu6c hat trung binh, thanh phan pha va hiéu suét phan hily quang ctia cdc mau
TiO, & céac nhi¢t 46 nung khac nhau

Miu TiO, T Thanh phanpha | H Mau T Thanh phanpha | H
(mm) | %A | %R | (%) | Nd-TiO, | (nm) | %A %R (%)
- - - - - | TPNd600| 19,2 | 100 0 66,16
- - - - - | TPNd650| 22,7 | 100 0 85,68
- - - - - | TPNd700| 28,6 | 100 0 91,30
TiO0,750 | 37,62 | 100 0 |73,06  TPNd750| 30,9 | 100 0 98,89
TiO,800 | 39,27 | 96,33 | 3,67 | 55,00 | TPNd 800 | 31,2 | 100 0 94,45
TiO, 850 | 43,66 | 91,23 | 8,77 | 48,20 | TPNd 850 | 40,3 | 100 0 82,68
TiO, 900 | 46,54 | 76,19 | 23,81 | 45,90 | TPNd 900 | 46,8 | 94,5 4,5 | 68,69

Gi4 tri kich thudc hat trung binh, thanh phan pha va hiéu suat phan hily quang ctia cdc mau
TiO, theo nhiét d¢ nung khic nhau dugc trinh bay & bang 3. Tir bang 3 cho thdy, khi ting dan
nhiét d6 nung thi mic d6 két tinh va kich thudc hat tang dan. Tét ca cac mau TiO, khong bién
tinh déu c6 kich thudc hat 16n hon cdc miu Nd-TiO, & cung nhiét do nung tuong tng, chimg to
viéc dua ion Nd** vao mang luéi TiO, di 1am giam dang ke kich thude hat cua san pham Tat ca
céc mau Nd-TiO, déu c6 hoat tinh QXT cao hon so véi mau TiO, khong bién tinh. Ddi véi cac
méu Nd-TiO, khi ting dan nhiét d6 nung, ban dau hiéu sudt phan huy quang ting va dat gid tri

372



Anh huéng ciia No* dén céu trdc va hoat tinh quang xtic tac cia bét Nd-TiO» kich thudc nano...

cuc dai Ung v6i nhiét do nung 800 °C, nhung néu tiép tuc ting nhiét d6 nung 1én hon 800 °C thi
hiéu suat phan huy quang gidm (do kich thudc hat ting).

7. TPNd900
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Hinh 7. Gian d6 XRD ctia mAu TiO, theo nhi¢t do nung  Hinh 8. Gian d6 XRD ctia mAu Nd-TiO, theo
thay doi tir 750 — 900 °C nhiét do nung thay ddi tir 600 — 900 °C

4. KET LUAN

Béng cic phuong phdp XRD, UV-VIS, TEM va BET da khao sit anh huong cia Nd** dén
cAu tric va dic tinh quang xic tic ciia bot TiO, dugc diéu ché theo hai phuong phép thuy nhiét
va thuy phan. Két qua cho thay, ion Nd** ¢6 tdc dung trc ché sy phit trién tinh thé, giam kich
thudc hat, ting dién tich bé mit, kim ham qué trinh chuyén pha tir anata sang rutin va ting
cuong kha ning hip thy quang trong vung anh sdng nhin théy ctia TiO,. San phim Nd-TiO, & ti
1¢ mol Nd/TiO, 25 x 10°% trong ca hai phuong phap diéu ché 1a don pha anata, kich thudc hat
bé (~ 7 nm trong phuong phap diéu ché thuy nhiét va ~ 31 nm trong phuong phap diéu ché thuy
phén) va c6 hi¢u suét phan huy quang metylen xanh trong dung dich nu6c cao hon khoang 1,4
1an so v6i mau TiO, khong bién tinh. Ca hai phuong phap déu to ra hiéu qua trong viéc diéu ché
vat liéu Nd-TiO,. Tuy nhién, vat liéu Nd-TiO, diéu ché theo phuong phdp thuy phan cho hi¢u
suat phan huy quang (98,48 % chi sau 1,5 gio chiéu xa) cao hon so véi mau Nd-TiO, dugc diéu
ché bang phwong phép thuy nhiét (95,84 % sau 2 gid chiéu xa).

Loi cam on. Cong trinh nay duoc su hd trg kinh phi tir d@ tai ma s6 B2011-20-01 cua Bo Gido duc va Pao tao.
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ABSTRACT

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

Nguyen Van Hung" ", Ngo Sy Luong?, Dang Thi Thanh Le’, Nguyen Van Khanh*

"Faculty of Chemistry, University Dong Thap
*Faculty of Chemistry, VNU Hanoi University of Science

University of Transport Hanoi
*Viet Tri University of Industry (VUI)

“Email: nguyenvanhung.chem@ gmail.com

Nd-doped TiO, and TiO, without Nd** powders were prepared by hydrothermal and
hydrolyzing TiOSO, solution with the presence of urea. Characterizations of the these products
were determined by XRD, UV-VIS, TEM and BET methods. The results showed that the
addition of Nd** ion caused an improvement of crystality, a decrease of the particle size, an
increase of the surface area, and it prevented phase transition from anatase to rutile and
enhanced the photo-adsorption under visible light of TiO,. The sample Nd-TiO, with molar ratio
Nd/TiO, was 25 x 10° % in both the two methods were of single anatase phase, small particle
size (~ 7 nm in hydrothemal and ~ 31 nm in hydrolysis) and the yield of photo-degradtion
methylene blue aquous solution 1,4 times higher than the sample without doping. The Nd-TiO,
sample prepared by hydrothermal method had the photo-degradtion yield better than the sample
prepared by hydrolysis method with 98,48 % during 1,5 h irradiation for the hydrothermal
method and 95,84 % during 2 h irradiation for the hydrolysis.

Keywords: titanium dioxide, photocatalyst, hydrothermal, hydrolysis, Nd-TiO,, doping, Nd*

374



