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NGHIEN CU'U BIEU CHE VA DAC TiNH CHAT XUC TAC TiO,
PUQC CAY THEM NGUYEN TO NITO' NHAM NANG CAO
HOAT TiNH QUANG HOA O VUNG ANH SANG KHA KIEN

PHAM PHAT TAN, NGUYEN THI DUNG, TRAN MANH TRI
I. MO DAU

Trong nhifng nim gén day, vigc sir dung chit xic tac TiO, trong céc qué trinh quang héa dé
xur i méi truomg, déc biét 1a xir li cac chét 6 nhiém trong nudce thai da co nhidu burde phat trién
dang ké véi viée sit dung cac ngudn anh sang khac nhau nhu tia UV nhan tao hodc tr nhién va
da mang lai hiéu qua nhét dinh. Thé manh ctia qué trinh quang xc tac 13 kha ning phan hiy mét
cach hiéu qua nhimg chét hiru co ddc hai, khé hodc khdng thé phén hiy sinh hoc. Nguyén nhan
vi quang xuc tac A mdt trong nhirng qua trinh oxy hoa néing cao (Advanced Oxidation
Processes) ma ban chét ciia né la tao ra tac nhén oxi héa cuc manh gée ty do "OH, dic trung bai
thé oxi héa rit cao (2,8 eV). Géc "'OH cd kha nang phan hiy dén khoang hoa hoan toan céc chit
hitu co khé phén hity thanh san pham cudi ciing 13 CO,, H,0, cac axit vo co don gian [1 - 6).

Tuy nhién, TiO, ¢ khoang nang ]uqng giita viing dan va ving héa tri kha 16n (Eg = 3,2
eV, dbi voi dang anatas) twong tng véi ning lugng bude song ngin hon 385 nm, chi cho phan
Ung quang hoa dat hiéu qua cao neu sir dung den UV hodc sir dung birc xa UV-A cia anh sang
mat tri. Néu giam nang Iucmg ndy cua TiO, xuong thip hon, ching han nhu Eg =2,54 - 2,66

[7] thi kha ning c6 thé sir dung hiéu qua anh sing kha kién cua phé anh ning mit troi cho
qua trinh quang héa. M6t trong nhitng phuong phép lam giam ning luong gitra ving din va
ving héa trj ciia TiO; 1a ciy thém mét lwgng nhé nito vao mang TiO, (nitrogen- -doped TiO,).

Gan ddy co6 nhiéu cong trinh nghién ciru vé linh vuc nay da duge cong bd, chét xiic tac
TiO, cdy thém nguyén t& Nito dugc diéu ché dusi dang bot hodc pha trén cac loai chit mang
khac nhau nhur:

(i) Thdi bot TiO, nhiéu gidr trong budng hdn hop khi Ny/Ar, sau dé nung trong dong khi N,
[8, 9%
(ii) Xur li bdt TiO; anatas trong khi NH3/Ar [7, 8];
(iii) Nung hdn hgp TiO,-P25 véri uré trong khéng khi {10);
(iv) Thay phan dung dich mudi v6 co ciia titan nhw TiCls, TiCl,, TI(SO4)2 trong dung dich
amoniac [11];

(v) Thuy phéan Ti(OBu), trong dung dich amoniac [12]. )

Muc dich ciia nghién cfru nay nhim tim ra mdi quan h¢ giira didu kién ché tao xiic tac bang
phuong phap thiy phén trong mdi trudng amoniac va nhiing djc trung ciu triie chat xic téc
quang TiO; nhu: thanh phin pha, kich thudc tinh thé, kha niing hip thy anh sang kha kién.

IL. THUC NGHIEM
Cac héa chit tinh khiét dugc sir dung trong thi nghiém bao g(‘”)m Tetraisopropyl orthotitanat

(Merck), dung dich amoniac 25% (Merck), Isopropanol (UNI-chem) nhdm han ché ti da anh
hudng cua tap chat.
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Chét xtc tac duge didu ché bing phuong phap thiy phan Ti(OC3H7)4 v6i NH; 25% trong
dung méi 1sopropanol vai ti 1¢ khac nhau & nhiét dj phong va c6 khudy tron lién tuc. San phim
thay phén dugc On dinh trong 24 gio, sau do dugc siay & 110°C trong 30 phut va nung trong
khéng khi ¢ 400°C trong 1 gi¢. Byt xtic tac thu dwgc ¢6 mau vang sang dén mau tro. Bot TiO,
DEGUSSA-P25 dung dé so sanh ciing duge nung & ciing nhiét d6 va thoi gian trén,

Céac miu xic tac thu va miu TiO,-P25 duge phan tich ciu tric va cac dac trung hoa li bang
phuong phap phéd phan xa UV-VIS & bude song tir 200 nm dén 800 nm trén thiét bi JASCO
V-550 (Nhit); SEM (JOEL-JSM-5500 - Nhat); XRD (SIEMENS - Dirc) véi dién cuc andt Cuko
(1,5406 A®) va pho IR (DRUKER). D¢ xéc dinh kich thudce hat [11] va thanh phédn pha TiO, [14]
¢6 thé dua vao phé XRD va tinh toan theo cac cong thire duge dé nghi béi Scherrer [11] nhu sau:

_ 094
ﬁ cos@
trong do6: I K_lch thuée tinh thé; A: Budc song tia X; B: D rong nira miii anatas; 0: Gée nhidu xa.
100
YoAnatas = ————
1+1,/0971,

trong do: 1, Ip: 13n luot 13 cudng d6 mii manh nhét cia pha anatas (101) va rutil (110).
IIL KET QUA VA THAO LUAN

Cac mau xic tac dieu ché dugce ki hidu nhur sau:

S6TT Ki hiéu Ti 18 Ti(OC;H,),: dung mdi ( theo thé tich)
1 TiO,-P25 - ‘
2 TiO»Np 0
3 TiO-N, 1:4
4 TiOx-N, 1:15

la) TiO,-P25 1b) TiOx-Ng
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Hinh 1. Hinh SEM ciia cac miu xuc tac TiO,

Céc méu xiic tac da diéu ché duoc chup anh SEM nhiam xac dinh kich thuéce va do nét cia
hat xic tac. Két qua the hién & hinh 1.

Két qué tir cac anh SEM cho thay, so v&i bit TiO, DEGUSSA-P25 thuong phim c6 kich
thuge hat khoang 30 nm, cac miu xic tac TiO, duge diéu ché b?mg phuong phap thiy phén
Tetraisopropyl Titanat v&i dung dich NH; khong dung méi (1b) kich thudce hat vao khoang dudi
50 nm. Trong khi d6 cic mdu xic tic ¢ dung mdi isopropanol thi kich thudc hat giam rd rét
(khoang 30 nm) (lc, 1d). Tir d6 co thé thay duge vai tro cua dung méi trong viée phén tan san

Rham thity phan khong bi két khéi din dén giam kich thudc hat TiO, san phém.

Phé IR cia xuc tic duge thé hién trong hinh 2:
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Hinh 2. Phé IR céc mAu xic tac; mau TiO,- P25 a); mau TiO,- Ny b)

Két qua cho thdy d6i véi mau TiO,-N, xuét hién cic mili phd sau: cac miii hap thu tir
3300 - 3500 cm™ dic trumg cho dao dong hoa tri cia nhém OH lién két mang, cac mﬁi tir 1630 -
1640 cm™ dac trung dao dong bicn dang ctia nhém OH. Day hép thy 1430 - 1456 cm™ ¢6 thé 1a
dic trung dao ddng ctia ion NH4 [11]. Piém ding chi y 14 sy xut hién cac mii tir 1516 - 1546
cm’, dac biét 1a mii 1541 eny’ ' chimg to sy hién dién cia nhém NH, [13] hodc NO, va NO [7,
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11]. Nhu vy ¢6 thé budc ddu xac nhan sy hién dién ciia nguyén tb nito trong mang tinh thé xic
tac TiO; bién tinh. Pho phan xa UV-VIS cia cic mau xGc tic duge the hién trong hinh 3.
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Hinh 3. Phd UV-VIS cac miu xuic tac: TiO,-P25 (a); TiOy-N, (b); TiO»-N, (c)

Két qua cho thay so v&i chét xuc tac TiO,-P25 thi miu xtic tic TiO,-N; c6 d9 phan xa anh
sang giam & diy co budc song 350 — 550 nm, twong tmg v&i ddy mau xanh dén mau hoi lye, con
mau TiOp-N, 43 phan Xa anh sang giam trong toan day tir 380 — 800 nm. Nhu vy, cac mau chit
xtc tac TiO, duge cay thém nguyén td nito déu c6 kha ning héap thu 4nh sang & ving kha kién.
Piéu nay duoc giai thich 13 do ¢ sw giam mirc ning lugng giira bing dén va bing hoa trj clia
xuc tac TiO,. &

Phd XRD ciia cac miu xiic tic duge dua ra & hinh 4 cho théy ¢6 sir két tinh kha tét va hau
nhu khong chira pha v6 dinh hinh. Cac mii phd dic trung cho pha anatas va rutil ciia xiic tac
diéu ché hoan toan triing 1ap véi phd cia miu so sanh TiO, DEGUSSA-P25. Kich thuge tinh thé
dwoc tinh toan theo cdng thirc Scherrer [11] dbi voi cac miu khéac nhau trong khoéng tir 30 - 50
nm. Ti Ié thanh phin pha Anatas: Rutil khoang 70 : 30 [14].
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Hink 4. Phd XRD: 1) TiO»-P25; 2) TiO,-N,
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IV. KET LUAN

Budc ddu nghién ciru didu ché chit xic tac TiO, cdy thém nguyén 6 nito da thu dugc cac
két qua sau:

1. Bing phuong phap thiy phin mudi tetraisopropyl orthotitanat bdi dung dich amoniac
trong mdi trudng cé va khdng cd dung méi isopropanol 3 thu dugce cic chat xic tac TiO, chira nito
voi kich thude hat c& nano, khoang 30 — 50 nm rat thich hop cho cac phan ing quang xiic tac.

2. Chét xuc tac didu ché dugc ¢ do két tinh cao vai ti i pha Anatas: Rutil khodng 70 : 30.
Su hién dién ciia cac nhém OH, NO,, NO, NH," di duge the hién qua pho IR, ching to nito da
dugce dua vao mang TiOs. -

3. Cac mdu xiic tic chira nito ¢6 mau vang sang dén mau xam tro va déu lam giam kha
nang phan xa 4nh sang trong ving kha kién, dan den chiing ¢6 thé Bap thu anh séng t&t hon trong

vung ndy. Diéu d6 mé ra trién vong sir dung ngudn anh sdng mit troi két hop véi chit xic tac
TiO, ¢y thém nguyén td nito cho cic phan g phan hity chét & nhidm hiru co.

Nghién ctru trén day di budce diu xac dinh méi quan hé giira phuong phap diéu ché va cac
dac trung céu tric cia chat xiic tac quang TiO, duge cay thém nguyén t8 nito. Ching t6i s& tiép
tuc khao sat mét sb yeu t6 anh huédng dén quaé trinh didu ché xuc tac va thir hoat tinh cua ching
cac phan (g khac nhau.
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