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TOM TAT

Tap héa TiO, bang nito duoc quan tdm
vi ¢6 thé chuyén vung hép thu quang cla
TiO, vé anh séng kha kién. Trong nghién
ctru nay, N-TiO, duwoc diéu ché béng
phuong phdp dun héi lvu keo TiO, trong
dung dich H,O,-urea. Hai yéu té dnh hudéng
dén tinh chét ctia sdn phdm diéu ché duoc
khédo séat la lwong urea va ligng H,O, trong
dung dich dun héi lvu. Cac méu duoc khdo
sat kha ndng hép phu, hoat tinh quang xtc
tac oxi héa methylen xanh (MB), va cac dac
trirng héa ly béi XRD, FT-IR, pHpzc, BET, va
DRS. Két qué cho thdy N-TiO, tao thanh
theo phwong phap nay & pha anatase véi dé

tinh thé hoa thép, dién tich bé mét cao, trong
khoang 150 — 200 m?/g, pHpzc trong khodng
1 - 1,5, ¢6 khd ndng hdp phu MB cao, va
bién hép thu é&nh séng dich chuyén vé ving
khé kién khodng 80 — 100 nm so vé&i TiO,-
P25. Khi tédng néng do urea thém vao dung
dich dun héi lwu ter 1 M 1én 2 M va 3 M, kha
néng hap phu cta cac méu tang, nhung hoat
tinh quang xuc tac phén hdy MB giam. Khi
thay déi ham lwong H,0O, duwa vao giai doan
dun héi lwu, mau véi 10 mL H,O, cho hiéu
suét xuc tac quang héa phén hidy MB cao
nhat.

Ttr khéa: Diém dién tich khong, dun héi lvu, H,O,, xGc tac quang héa, TiO, tap hda N.

GIOI THIEU

TiO, 1a mot chat ban dan, khi nhan duoc
photon véi nang lugng 16n hon nang lugng vung
cam, electron héa tri cua TiO, c6 thé chuyén lén
ving dan, tao 15 tréng quang sinh h*yg trén ving
hoa tri va electron quang sinh ecg trong vung
dan. Cac 15 tréng quang sinh di chuyén ra bé mat
xuc tac, két hop véi cac phan tir nude va tao goc
eOH, 1a mot chat oxi hda rat manh vai thé khir
chuan 12 2,8 V, 16n hon nhiéu so véi O (2,07 V)

hay H,0, (1,78 V) [1]. Véi thé khir chuan trén,
eOH ¢6 thé vo co hoa hoan toan cac hop chat hitu
co, vi vay TiO, dugc quan tdm nhu 1a mot cht
xuc tac quang hira hen trong linh vuc lam sach
mbi trudng. Vé mat ndy, TiO, ¢6 nhiéu vu diém
nhu 6n dinh v& héa hoc va sinh hoc, khéng bi an
mon dudi tac dung cia &nh sang va hod hoc,
khong doc hai, gia thanh khong dit [1, 2]. Tuy
nhién x(c tac quang TiO, c6 mot sé han ché nhét
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dinh, d6 14 nang lugng vung cam kha lon (Eg=
3,2 eV Véi ciu tric anatase) [1-3] nén TiO, chi
hoat d6ng quang hda trong ving UV, tuc la chi
mot phan rat nho cua niang lugng mat troi. Ngoai
ra, qua trinh tai két hop cua céc 15 tréng quang
sinh va electron quang sinh ciing lam han ché
hoat tinh quang xdc tac cua TiO, [1-3].

DPé khic phuc cac nhuoc diém dé, nhiéu
nghién ctru da dugc tién hanh nhim giam ning
lwong ving cdm cua TiO, va giam su tai két hop
15 tréng quang sinh - electron quang sinh. Gan
day cac nghién ctu bién tinh TiO, bang céc phi
kim nhu B, C, N, F, S, Cl... dang dugc quan tam.
Trong d6, TiO, pha tap N, N-TiO,, dugc biét la
mot xuc tac quang day hira hen dé cai thién hoat
tinh quang x(c tac caa TiO, trong ving kha kién
[4-6]. Nguoi ta cho ring, su thay thé O bang N
trong TiO, dan t6i sy pha tap trang thai 2p cua N
véi 2p cta O, hinh thanh c&c muc nang luong
chuyén tiép nam trén vang hoa tri caa TiO,, két
qua 1a nang lwong ving cidm cua N-TiO, dugc
thu hep nén no cé thé hoat dong quang hoa trong
viing kha kién. Ngoai ra, cac tam khuyét O & bién
hat déng vai tro quan trong d6i v6i su hip birc xa
kha kién, va sy thé N & cac tam khuyét O do
dong vai trd nhu mot tim chin ngan chin quéa
trinh tai két hop, dan dén ting hoat tinh x(c tac
quang cua N-TiO;, [7].

C6 nhiéu phuong phap khac nhau dé pha tap
N vao TiO,, nhu phuong phéap sol gel [4-6, 8],
thity phan [9-13], dun hdi luu [14, 15], thay nhiét
[16], phan tng pha ran [17]. Trong d6 TiO, pha
tap N bang phuong phép dun hoi luu gel N-TiO,
trong dung dich H,0, thu dwoc san pham tuy c6
do tinh thé hoa thip nhung dién tich bé mat cao,
va c0 hoat tinh quang xuc tac oxi hoa MB dudi
biic xa UVA va VIS déu t6t hon N-TiO, diéu ché
bang phuong phap nung hodc dun hdi luu trong
nuéc [14]. Tuy nhién, nhiing yéu t6 c6 thé anh
huwong dén tinh chat cua xuc tac nhu cach pha tap
N, nong do cac chit trong dung dich dun hoi luu
van chua dugc biét rd. Trong nghién ciu nay,

N-TiO, s& duoc diéu ché bang cach sol hoa keo
TiO, trong dung dich H,0,, réi thém urea vao va
dun hoi luu; dong thoi, anh huéng caa ham luong
H,0, va urea trong dung dich dun héi luu dén
hoat tinh quang xdc tadc cua N-TiO, dudi anh
séng kha kién s& duoc khao sat.

VAT LIEU VA PHUONG PHAP

Cac hoa chit chinh dung trong nghién ciu
nay gém tetraisopropyl orthotitanate (TTiP, loai
AR, Merck), urea (AR, Guangdong), ethanol
tuyét doi (EtOH, AR, Guangdong), H,0, 30 %
(AR, Guangdong). Trir H,0, dugc kiém tra lai
ham luong trude khi dung, cac hoa chat khac déu
dugc dung ma khong cé xu ly gi thém.

Pau tién, cho 10 mL TTiP thiy phan trong
190 mL EtOH [14, 18]. Két taa keo TiO,.nH,0
dugc loc rira trong EtOH va nudc ct rdi cho
phan tan vao 150 mL nu6c cit bang may khudy
tir. Sau d6 cho thém tir tir 15 mL dung dich H,0,
30 %, khudy cho dén thu duoc sol mau vang dam
(ti 1¢ thé tich gitra TTiP/nudc cat/H,0, = 1/15/1,5
[14, 18]). Tiép tuc cho 10 mL dung dich urea 0 M
(nuéce cat), 1 M, 2 M, hodc 3 M vao sol, khudy
déu, rdi dun hoi luu trong 3 gio' & 100 °C (ndng
d6 urea trong cac dung dich dun hdi luu tuong
tng 12 0 M; 0,057 M; 0,11 M; va 0,17 M). Cudbi
cung loc, rira san pham vai nudc cat, say trong 2
gio ¢ 100 °C, san pham duoc nghién thanh bot
min, ki hiéu cac mau 1 Ian luot 1a TiO,-NO-H15,
TiO,-N1-H15, TiO,-N2-H15, va TiO,-N3-H15.

Dé khao sat anh huéng cua ham lugng H,0,
dun hdi luu dén hoat tinh quang xGc tac cua san
pham, nong d6 dung dich urea ciia mau c6 hoat
tinh quang x{c tac cao nhat trong diy trén dugc
chon giir nguyén, thay doi lugng H,0, thém vao
lan luwot 12 5 mL, 10 mL, 15 mL, va 20 mL khi
didu ché mau. Quy trinh diéu ché miu tuong ty
trén, ky hiéu cAc mau tao thanh 1a TiO,-N1-H5,
TiO,-N1-H10, TiO,-N1-H15, va TiO,-N1-H20.
Ngoai ra, TiO,-P25 (Degusa) dugc ding lam mau
so sanh.
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Trong nghién ctru nay, thong tin vé cau trdc
tinh thé va mac do két tinh cua cac mau duoc
kiém tra bang phuong phip nhiéu xa tia X
(XRD). Phuong phap phd hdng ngoai (IR) dugc
tién hanh nham khao sat sy c6 mat cia cac nhoém
chuc chira N trong mau. Dién tich bé mit riéng
ctia cac mau dugc do theo phuong phap hap phy -
giai hap N, va tinh theo phwong trinh BET. Pho
phan xa khuéch tan (DRS) duoc sir dung dé khao
sat kha ning hap thu 4nh sang ciia cac mau trong
viing UV-Vis. Didu kién chup XRD, IR, BET, va
DRS twong tu nhu trong thi nghiém truéc day
[14]. Piém dién tich khong cua TiO, duoc Xac
dinh bang phwong phap do pHp,¢ trong dung dich
NaCl 0,1 M dugc diéu chinh pH bang NaOH
hoac HCI [19].

Kha nang hap phu va hoat tinh x(ic téc quang
cua TiO, dugc danh gia qua d6 giam mau dung
dich methylen xanh (MB), do bang phuong phap
tric quang. Mat do6 quang cua dung dich MB
dugc do & budc song A = 660 nm trén may
Optima SP — 300. Trong mdi thi nghiém,
0,05 gam mau xuc tac quang duoc phén tan vao
200 mL dung dich MB c6 ndéng d6 dau khac
nhau, sao cho nong d6 dung dich MB sau cén
bang hap phu cua cdc mau xap xi nhau (~1,7 x
10> M) d thuan tién cho viéc so séanh hoat tinh
quang xUc tac cua ching. Sau khi dat can bang
hip phu, dung dich MB duoc chiéu &4nh sang kha

kién tir dén compact Dién Quang cé cong suét
9W, khoang cach tir dén dén mit thoang dung
dich khao sat duogc c¢d dinh & 10 cm. Mat do
quang cua dung dich MB dugc do sau mdi 30
phat trong 3 giod, hang sé toc d6 giam mau cua
MB duoc tinh dua trén gia dinh phan ung bac
nhat [1, 14].
KET QUA VA THAO LUAN

Phé XRD cua tat ca cac mau diéu ché trong
nghién ctru duoc biéu dién trong Hinh 1 cho thay
¢6 sy hinh thanh pha tinh thé anatase tuy do tinh
thé héa khong cao. So véi TiO,.xH,0 thu dugc
sau khi thay phén titan alcolxide thuong ¢ dang
vo dinh hinh [14], két qua trong nghién ctu nay
tuong tu Véi cac cong bd trude day [14, 15, 18],
dong thoi khing dinh kha ning tinh thé héa TiO,
& nhiét do thip bang phwong phap dun héi luu.
Tuy nhién, khéc véi dun hoi luu keo TiO,-N
trong dung dich H,O, tao san phiam la hdn hop
pha anatase-rutil vai ti 18 gan 1/1 [14], san pham
dun hdi luu keo TiO, trong dung dich H,0,-urea
& déy chi thiy pha anatase. Didu ndy mét 1an nira
khang dinh phuong phap diéu ché va thanh phan
dung dich dun hdi luu anh huong dang ké toi pha
tinh thé cua TiO, tao thanh. Ngoai ra, nghién ciru
nay cho thdy su thay ddi ham lwong urea hoic
H,0, trong khoang nghién ctru déu khéng anh
huong dén thanh phan pha cua san pham.

i HMMM TiD2-NO-H15
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X = A TN TiOz-N1-H15
TTRE, RPN TiO2-N2-H15
" J-h bbb sl mslm s b s TiO2-N3-H15
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----- s i i TiO2-N1-H10
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Hinh 1. Phd XRD cia cic mau didu ché so véi phd chudn anatase [20] va rutil [21].
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Phé IR ciia ca&c mau TiO, dun hdi luu trong
dung dich véi lugng urea khac nhau (Hinh 2) déu
quan sat duoc cac hap thu dic trung cua dao
dong O-H (3100-3500 cm™ va 1626 — 1629 cm™)
va Ti-O (630-670 cm™) [6, 12, 14]. Ngoai ra, phé
IR cua ca 3 mau dun héi luu trong dung dich cé
urea déu thiy hip thu ¢ viing 1400 cm™ cua lién

két cia N-H twong tu nhu cic cong bd diéu ché
TiO, bién tinh N trude day [6, 12, 14]. Dao dong
nay khdng xuat hién trong phé IR cua mau dun
hdi luu trong dung dich chi ¢ H,0,, khéng c6
urea (mau TiO,-NO-H15). Nhu vay, dun hoi luu
keo TiO, trong dung dich H,0,-urea da tao dwoc
N-TiO,.
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Hinh 2. Phé IR ciia cic mau dun hdi luu trong dung dich H,O,-urea véi lwong urea khac nhau.

Anh huéng ciaa ham lweng urea trong dung
dich dun hoi lru dén kha ning hap phu MB va
hoat tinh quang cia N-TiO,

Khéc véi N-TiO, diéu ché bang phuong phap
dun hdi luu keo TiO,-N trong dung dich H,0,
[14], cac mau dun hdi luu keo TiO, trong dung
dich H,0,-urea trong nghién cttu nay c6 kha ning
hip phu MB rét cao. Chlng hap phu MB cao géap
15 — 30 14n so v&i mau TiO,-P25 va mau dun hoi
luu trong dung dich khéng cd urea (TiO,-NO-
H15). Trong khi d6 mau chi dun hoi luu trong
dung dich khong c6 urea (TiO,-NO-H15) hap phu
MB tuong duong TiO,-P25. Véi dung dich MB
c6 ndng d6 diu nhu nhau, 2 x 10~ M, ndng do
MB sau khi hdp phu cua cdc miu chénh léch

nhau qué nhiéu, khdng thuan loi cho viéc so sanh
hoat tinh quang x(c tac cua cac mau khéac nhau.
Vi vay, trong thi nghiém nay ching t6i da dung
céc dung dich MB ¢6 nong d6 dau khac nhau sao
cho ndng d6 MB sau khi hap phu xap xi nhau dé
thuéan tién cho viéc so sanh hoat tinh quang xdc
tac vé sau. Hinh 3 biéu dién sy hap phu MB cua
c4c mAu dun hdi lwu trong dung dich c¢6 ndng do
urea khac nhau. Kha ning hip phu MB cua cac
mau tang theo ndng d6 urea trong dung dich dun
hoi Iuu. Pac biét, mau TiO,-N3-H15 dun héi luu
trong dung dich urea ndng d6 cao hap phu MB
xanh rat nhiéu, va van khong dat can bang hap
phu khi thoi gian kéo dai dén 3 gio.
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Hinh 3. Su hip phu MB caa TiO,-P25 va cac mau dun hdi luu v6i ndng do urea thay dbi.

Dién tich bé mat cua cac mau TiO,-N diéu
ché bang phuong phap dun hdi luu trong dung
dich H,0,-urea du trong khoang 150-200 m?/g
(Bang 1), twong tu nhu cac san pham TiO, dun
hdi luu trong cac cong b trude day [14, 15], va
cao hon hin TiO,-P25 [22]. Piéu dang luu ¥ 1a,

H,0, khdng cé urea du cé dién tich bé mat cao
xap xi c&c mau dun hdi luu khac, nhung van hip
phu MB twong tu TiO,-P25. Vay dién tich bé mat
cao khong phai la nguyén nhan chinh lam cho cac
mau N-TiO, diéu ché trong nghién ctu nay cé
kha nang hap phu MB cao bét thuong.

mau TiO,-NO-H15 dun hdi luu trong dung dich

Bang 1. Cac thong sb hoa Iy va hoat tinh quang xuc tac ctia cic mau

Hang so toc d6 giam mau MB

Dién tich bé mat Bién hép thu @ E, ®)

Mau BET (m?g) pHpzc (nm) (eV) K (phat™) R?
TiO,-NO-H15 165 6,0 490 2,53 0,0013 0,994
TiO,-N1-H15 171 1,4 510 2,43 0,0022 0,994
TiO,-N2-H15 146 11 - - 0,0019 0,993
TiO,-N3-H15 205 1,0 - - - -
TiO,-N1-H5 - - - - 0,0019 0,979
TiO,-N1-H10 180 14 510 2,43 0,0026 0,989
TiO,-N1-H20 - - - - 0,0015 0,997

TiO,-P25 56 [22] 5,9 410 3,02 0,0020 0,997

(@) Xac dinh tir phd DRS béng phuong phép v& tiép tuyén.
(b) Tinh tir gié tri bién hap thu & (a)
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Két qua do pHpzc cho thay diém dang dién
cua c&c mau khéc biét nhau mot cach rd rét. Mau
TiO,-P25 va TiO,-NO-H15 c6 kha ning hép phu
MB nhu nhau déu c¢6 pHpzc khoang 6 (Bang 1),
Xap Xi véi pHpzc cua TiO, diéu ché theo phuong
phép sol-gel hay thiy phan va nung thong thudng
[23]. Véi gié tri pHpzc nhu vay, bé mat TiO,-P25
va TiO,-NO-H15 gin nhu khong tich dién trong
dung dich MB ¢6 pH ~ 6,3, do d6 lwrong MB hap
phu I&n cac mau nay it, chu yéu la do hip phu vat
ly. Cac mau dun hdi luu trong dung dich H,0,-
urea diéu ché trong nghién ctu ndy cd pHpzc
khoang 1 — 1,5 (Bang 1), khac xa hai mau
TiO,-P25 va TiO,-NO-H15 d3 noi trén. Bé mat
cac mau dun hdi luu trong dung dich H,0,-urea
sé dién tich am trong dung dich MB, do d6 ching
hip phu rat tét MB, vén la chat mau cation.
Chung t6i ciing dung dung dich orange Il (chat
mau anion) ¢ clng nong d6 véi dung dich MB
dé kiém tra kha nang hap phu anion mang mau
cua cac mau nay. Két qua cho thiy cac mau dun
hdi luu trong dung dich H,0,-urea hap phu MB
khoang 20 lan cao hon hap phu orange II. Nhu
vy, phuong phap dun hdi luu keo TiO, trong
dung dich H,0,-urea tao thanh N-TiO, c6 pHpzc
rat thip so vai cac phuong phap diéu ché TiO,
thong thudng, do d6 cac san pham nay cé kha
ning hap phu MB, chit mau cation, tt trong
dung dich gan trung tinh.

Trong quéa trinh didu ché miu, ching toi
cling quan sat thay rang khi két thuc dun hoi Iuu,
pH cua dung dich khéng c6 urea la 5 — 6, trong
khi d6 pH cac dung dich chua urea 1a 8 — 9. Su
tang pH cua dung dich dun hoi luu khi c6 mat
urea 1a do mot phan urea bi phan huy trong qué
trinh dun hdi luu tao ra NH; tan trong dung dich,
lam tang pH. Sy ting pH nay c6 thé lam tang cac
tam tich dién am trén bé mat miu theo c4c can
bing (1) va (2), dan t&i cac mau ndy cd pHpzc
thip va kha nang hap phu cation cao.

~-Ti-O-H+ OH S -Ti-O + H,0 (1)
“Ti-N-H, + OH" S —Ti-NH + H,0 )

Vi miu TiO,-N3-H15 khong dat can bing
hip phu khi kéo dai thoi gian tiép xuc vai dung
dich MB, dé so sanh hoat tinh quang xuc tac giita
c4c mau dun hdi luu véi luong urea khéc nhau,
cac mau duoc dé 6n dinh trong dung dich MB
trong 30 phut, sau d6 tién hanh chiéu dén trong
180 phat. Su chénh léch nong d6 MB trong
khoang thoi gian nay la tong ndng 6 MB hap
phu va hoat tinh quang. Cac méu ciing duoc do
va trir di do hap phu MB trong thoi gian tuong ty
trong bong tdi. Két qua cho thay d6 giam nong do
MB do hoat tinh quang cta cac mau
TiO,-N1-H15, TiO,-N2-H15, va TiO,-N3-H15
lan Iwot 1a 0,53 x 10° M, 0,43 x 10° M, va
0,29 x 10° M. Tuc 13, hoat tinh quang xuc tac
ciia CAC mau giam theo luong urea dwa vao dung
dich dun hoi lvu. Nhu di biét, hoat tinh x(c tac
quang cua cac chit x(c tac ban dan chi thé hién
khi céc chit d6 nhan dwoc photon véi ning lwong
thich hop dé electron nhay tir viing dan Ién ving
hoa tri [1, 3]. Trong trudng hop nay, mau dun hoi
luu trong dung dich urea ndng d6 cang cao cang
hip phu MB manh, c4c phan td MB hap phu c6
thé che Iap bé mat mau qué nhiéu, 1am giam kha
ning nhan photon ciia mau, nén hoat tinh quang
xUc tac giam.

Cac mau TiO,-NO-H15, TiO,-N1-H15,
TiO,-N2-H15, va TiO,-P25 dat can bang hap phu
MB sau 30 phut. Ching dugc do d6 giam mau
MB trong tirng khoang 30 phut, tir d6 tinh hing
sb tdc d6 phan tng giam mau MB theo dong hoc
phan (ng bac nhat dé thuan tién cho viéc so sanh
hoat tinh quang xuc tac giita cAc mau. Két qua
trong Bang 1 cho thdy c4c mau TiO,-N1-H15 va
TiO,-N2-H15 dun héi luu trong dung dich H,0,-
urea ¢ hoat tinh quang xuc tac xap xi hoic hoi
cao hon mau TiO,-NO-H15 (chi dun hoi lwu trong
H,0,) va TiO,-P25.
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Hinh 4. Phd DRS ctia mau TiO,-N0O-H15, TiO,-N1-H15, va TiO,-P25

Phé DRS (Hinh 4), gia tri bién hap thu &nh
sang, va E, tuong ung (Bang 1) cho thay ving
hap thu 4nh sang cua mau TiO,-N1-H15 chuyén
vé anh sang kha kién khoang 80 — 100 nm so VGi
mau TiO,-NO-H15 va TiO,-P25. Péy ciing 1a mot
nguyén nhin l1am ting hoat tinh xGc tc quang
cua TiO, dun hdi luu trong H,0,-urea.

Anh hwéng cia ham lwong H,O, trong dung
dich dun hdi luru dén kha ning hiap phu MB va
hoat tinh quang ciia sin phim

Tuong ty nhu mau TiO,-N1-H15, cac mau
dun hoi luu véi ham lwong urea twong twy nhung
luong H,0, thay d6i déu c6 kha nang hip phu
MB cao va dat can bang hap phu sau 30 phat
(Hinh 5). Tuy nhién, kha ning hap phu MB cua
c4c mau tang khi luong H,0, dun hdi luu ting tir
5 mL 1én 10 mL, nhung sau d6 giam khi lugng
H,0, tiép tuc tang. Piéu th vi la c6 mdi quan hé
tuyén tinh giira kha nang hip phu MB va hang sé
tbc d6 giam mau MB cua cadc miu xdc tac
(Hinh 6).

4.5

—o— Ti02-N1-H10

—&—TiO2-N1-H15

—&— Ti02-N1-H5

——Ti02-N1-H20

Nong do MB x 10° (mol/L)
w
z
/

25 —¥*—Ti02-P25
2
15
1 T T T
0 50 100 150 200
Thoi gian (phut)

Hinh 5. Sy hip phu MB theo thoi gian cta cic mau dun hdi hru trong dung dich c6 lwong H,0, khéc nhau.
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3.5

3.0 A

2.5 A

1.0 20 mL H,0,

Lwgng MB hip phu (10-° mol/L)
N
o

0.5

5mLH,0,

10 mLH,0

14 16 18

22 24 26 28

Hing sb téc d9 giam mau MB (k, 10-*ph-1)

Hinh 6. D4 thi biéu dién kha ning hap phu MB theo hing s6 tbc do giam mau MB cua cac mau xuc tac didu ché véi
lugng H,0, khac nhau

Trong nghién ciru nay, mau TiO,-N1-H10
c6 do6 hap phu MB va hoat tinh xuc tac quang
phan hay MB cao nhat, cao hon TiO,-P25 rd rét.
Mau TiO,-N1-H10 c6 dién tich bé mat riéng,
PHpzc, Va bién hip thu anh sang tuong duong vdi
TiO,-N1-H15 (Bang 1). C6 thé thiy ring, su thay
d6i ham lwong H,0, dun hdi luu c6 thé thay ddi
hoat tinh quang xtc tac nhung khéng anh hudng
dang ké dén mot s6 théng sé hoa 1y nhu dién tich
bé mit, pHpzc, kha nang hap thu anh sang cua san
pham. Trong qua trinh thuc nghiém, chdng toi
quan sét thay thoi gian tao gel cua cac mau giam
dan khi tang lwong H,0, thém vao. Thoi gian tao
gel cua cac mau TiO,-N1-H10, TiO,-N1-H15, va
Ti0,-N1-H20 Ian luot Ia 120 phdt, 90 pht, va 60
phit. Riéng mau TiO,-N1-H5 van khéng gel hoa
sau 150 phut. C6 thé thay lugng urea 5 mL khong
du dé gel hoa hoan toan lugng TiO, trong dung
dich, do d6 mau TiO,-N1-H5 tao thanh co tinh
xUc tac quang thap hon cac mau khéc. Véi lugng
H,0, qué cao (15-20 mL), H,0, c6 thé phan tng
véi urea trong dung dich ciing nhu cac dang N
hip phu trén bé mat TiO,, hinh thanh nén cac
dang NO,, NO, va lam giam hiéu qua N doping
vao TiO, [11], Iam giam hoat tinh x{c tac ctua cic
mau.

KET LUAN

Céc két qua khao sat trong nghién ciu nay
cho thay c6 thé diéu ché N-TiO, bang cach dun
hoi luu keo TiO, trong dung dich H,0,-urea. N-
TiO, diéu ché theo phuong phap nay co diém
dang dién thdp hon han TiO, chi dun hdi luu
trong H,0,, hoic TiO, diéu ché theo cac phuong
phép thuy phén hay sol-gel théng thuong. San
pham didu ché theo phuong phap nay c6 kha
ning hip phu MB cao, hoat tinh quang xuc tac
phan huy MB duéi anh séng kha kién ciing ting
I&n so véi TiO, khdng dop N va TiO,-P25.

Thay d6i ham lwong H,0, va urea trong qué
trinh dun hdi lwu anh huong khong nhiéu dén cac
tinh chét hoa ly cia chat xtc tic nhu thanh phan
pha tinh thé, dién tich bé mat, diém dién tich
khéng, bién hap thu anh sang, nhung anh huong
dang ké dén kha nang hap phu MB va hoat tinh
quang xc tac cia N-TiO, tao thanh. Tang ndng
d0 urea dun hdi luu trong khoang 0,057 — 0,17 M
lam tang kha ning hap phu MB nhung lam giam
kha ning quang xtc tac phan huay MB cua san
pham. Véi nong d¢ urea 0,057 M, khi ting lwong
H,0, dun hoi luru, kha ning hap phu MB ting ti
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I thuan véi hoat tinh quang xGc tac cua n6, sau
d6 giam khi lugng H,0, ting qui cao. Mau c6

chat 14 10 mL TTIP/ 10 mL H,0,/ 10 mL dung
dich urea 1M.

hoat tinh quang xUc tac cao nhét trong nghién
ctru nay duogc didu ché vai ti 1¢ thé tich cac tac

LO1 CAM ON: Nghién ciru ndy dwoc tdi tro' boi
Pai hoc Quéc gia Thanh phé Ho Chi Minh trong
khuon kho d@é tai ma s6 C2014-18-07.

N-TiO, synthesized by reflux method Iin
H,O,-urea solution: point of zero
charge, adsorption propertives, and
photocatalytic activities under visible

light

e Huynh Thi Hai Yen
e Le Thi So Nhu
University of Science, VNU-HCM

ABSTRACT

Nitrogen-doped TiO, has been attractive
because it showed photocatalytic activities
under visible light. In this study, N-TiO, was
synthesized by refluxing gel TiO, in the
solutions of H,O,-urea. The influences of the
concentration of urea and H,O, solutions on
photocatalytic activities of N-TiO, were
investigated. Samples were characterized by
XRD, IR, pHpzc, BET, DRS. Adsorption and
photocatalytic properties were studied by the
degradation of methylene blue (MB) under

visible light. The samples showed anatase
phase with low crystalline, but high surface
area. They had low pHpzc of 1-1.5, and
adsorbed well cation dyes such as MB.
When the concentration of urea increased
from 1 M to 2 M, and 3 M, the adsorption
capacity increased, but the photocatalysis
decreased. Sample with the highest
photocatalytic activity was obtained when
refluxing in the solution containing 10 mL
H,0,.

Key words: H,O, solution, photocatalytic activity, point of zero charge, reflux, TiO, doping N.
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