Tap chi Héa hoc, T. 47 (3), Tr. 292 - 299, 2009

NGHIEN cUU CAC CHAT QUANG XUC TAC TiO,
PUGC BIEN TiNH B3I Fe,0, BANG PHUONG PHAP SOL-GEL

Dén Toa soan 19-10-2008
NGUYEN QUSC TUAN', LUU CAM LOC?, HO ST THOANG?
YTruong Pai hoc Da Lat
2Wién Céng nghé Héa hoc tai Tp. H6 Chi Minh

ABSTRACT

Thin layers of pure TiO, and TiO, doped by different amounts of Fe,O; have been
prepared by sol-gel method with tetraisopropyl orthotitanate and Fe(NO,);. Physico-
chemical properties of the catalysts were studied by the methods of BET Adsorption, X-ray
Diffraction (XRD), FE-SEM, as well as Raman, [R and  UV-Vis spectroscopies.
Photocatalytic activity of the obtained materials was investigated in the reaction of complete
oxidation of p-xylene in gas phase under the radiation of UV (A = 365 nm) and Blue LED (\
= 470 nm) lamps. It has been found that particle’s size of all the samples is distributed in the
range of 20-30 nm. The content of rutile phase in Fe-doped TiO, samples varied from 6.8 to
41.8% depending on the Fe content. Iron oxide doped into TiO, enables to move the photon
absorbing zone of TiO, from UV toward visible wave lengths as well as to reduce its band
gap energy from 3.2 eV 1o 2.67 V. Photocatalytic activities of the TiO, samples promoted by

Fe&’* have been found to be higher than those of pure TiQ,.

1-MG DAU

Titan dioxit TiO, la mot chat quang xiic tac
dugc sir dung nhiéu nhat trong phan hily cdc
chat gay 6 nhiém nudc va khong khi [1. 2]. Khi
moét luong nho ion kim loai chuyén ti€p, nhur Fe,
V, Cu... dugc cdy vao, hoat tinh quang xic tic
ca TiO, duge nang cao [3 - 6] do ching [am
thay déi gid tri dai lugng nang luong ving cdm
va t6c do tai két hop cua cap dién tir-16 tréng
quang sinh. TiO, thuan c6 hoat tinh quang héa
rdt thip dudi bitc xa cia dnh sing kha kién, boi
vi viing dnh sing ma TiO, thudn ¢ thé hap thu
chi chiém khoéng 3,5% phd 4nh sing mat trdi
[7. 8]. Khi dugc bién tinh bing cac kim loai
chuyén tiép ving hap thy 4nh sang cla TiO,
dich chuyén tr ving tir ngoai sang ving kha
ki€n. Kha ning dich chuyén phé hdp thu 4nh
sang cla TiO, vé phia 4nh sing do gidm theo

292

thit tu sau: V > Cr > Mn > Fe > Ni [9]. Khi ting
néng d6 Mn, V, Fe va Cr phd hap thu UV-Vis
cha TiO, cang chuyén vé ving anh sing db [9.
10]. Phuong phédp sol-gel thuong duge dung dé
diéu ché€ vat lieu ¢é kich thuéc nano véi do tinh
khiét va déng déu cao [I], 12]. Muc tiéu cla
cong trinh 1a diéu ché cdc méau TiO, duoc bién
tinh bai Fe (Fe-TiO,) bang phwong phép sol-gel
va nghién citu thanh phan, tinh chat 1y-héa va
hoat do quang xdc tdc cha ching trong phén tng
oxy héa sau hoi p-xylen trong khéng khi 4m &
ving 4nh sdng kha kién.

I - THUC NGHIEM

Mau TiO, duge cay Fe véi néng do khic
nhau dugc diéu ch¢ theo phuong phdp sol-gel
nhu sau: cho 3 ml tetraisopropyl orthotitanat
(TTIP) vao 50 ml etanol tinh khié&t da dugc axit



héa bang HNO, dé c¢6 pH = 3 - 4, khudy manh,
tao dung dich chita TTIP trong suét. Hoa tan
mot lugng can thi€t Fe(NO,), trong nudc cat.
Lay 2ml dung dich Fe(NO,); véi néng dé thich
hop (tr 0,00125 — 0,1M) cho vao dung dich
TTIP, sao cho ham lugng Fe,O, trong TiO, la
0,025; 0,05; 0,10; 0,50; 1,00 va 2,00 (mol)%,
khudy trong 90 phiit 1ao sol. D& yén dung dich
trong khong khi khoang 24 gi& d€ lugng TTIP bi
thuy phan hoan toan va tao gel. Loc, rira san
phdm thu dugc 14n lugt bang etanol va nudc cat.
Sdy méu thu duge & 110 °C trong 1 gitr dé dudi
lugng alcol va nude du, sau d6 nung méau &
550°C trong 4 gi&r dé két tinh. C4c tinh chat ly-
héa cha vat liéu duge xdc dinh bing cdc phuong
phap sau day: do dién tich bé mit riéng bang
hap phu khi N, & nhiét do nito long (-
196°C) trén thiét bi Chembet 3000, khao sat phd
nhiéu xa tia X (XRD) trén thiét bi XRD Ray
Diffraction XD-5A cla hdng Shimadzu, chup
anh FE-SEM trén mdy HITACHI S-4800, ghi
phd Raman trén mdy do phé Perkin-Elmer 2000
NIR FT-Raman, phd hap thu UV-Vis trén thiét
bi Jasco V-550 va phé héng ngoai IR trén thiét
bi VECTOR 22 BRUKER (bnic). Hoat tinh
quang xic tdc cua vat liéu duge xdc dinh trong
phan ing oxy hda sau hoi p-xylen & 40°C. Xiic
tdc duge tao mang trén ong thuy tinh pyrex véi
dién tich mang la 68 cm? ¢6 khéi lugng méu 1a 5

mg. Nguon phét sang la déen UV (A = 365 nm)
vGi c6ng sudt mdi dén la 8 w va 80 dén LED
xanh - BLED (A = 400-510 nm) cong suat 0,24
w/béng. Hén hgp phan émg dugc phan tich bang
phuong phép sac ky khi trén mdy GC Agilen
6890 Plus, detector FID, cot mao quan HP-1
methyl siloxane (30 m; 0,32 mm; 0,25 pum).

11 - KET QUA VA BIEN LUAN

1. Céc tinh chit |y-hoa

Thanh phan va mot s6 dac trung 1y-hda cha
cdc méu Fe-TiO, dugc trinh bay trong bang 1.

Phé XRD cla cic mau TiO, bién tinh véi
ham lugng Fe,0, thay déi tir 0 dén 2% trén hinh
1 cho thdy, cdc mau Fe-TiO, déu c¢6 cdc dinh
dac trung cua TiO, & hai dang anatase (26 =
25,3% va rutile (20 = 27,5°). Ngoai cdc dinh nay,
khong thay su xuat hién cia cac dinh dac trung
cho Fe,0,, ciing nhu cc dinh la khac. Diéu nay
chimg t6 rang, Fe di dugc dua vio mang tinh
thé chia TiO,; cic ion Fe® di thay thé vi trf clia
cdc ion Ti* trong mang tinh thé clia TiO,.

Kich thuée hat TiO, duge tinh theo cong
thitc Scherrer. Két qua trong bang [ cho thdy,
cdc xiic téc TiO, bién tinh déu cé thanh phan
pha anatase la chu yé&u.

Bdng 1: Ky hiéu, thanh phan pha, kich thudc hat (d), dién tich bé mat riéng (Spgr), budc séng dnh
sang hap thu (A) vd nang lugng ving cam (E,;)) cla cdc mau Fe-TiO, dugc diéu ché.

] | 0,025Fe- | 0,050Fe- | 0,100Fe- | 0,500Fe- | 1.00Fe- | 2.00Fe-
Mau Ti0: 1 o, TiO, Tio, Tio, | TiO, | Tio,
Ham luong Fe,% | 0 | 0025 | 005 0.10 0,50 100 | 200
Anatase,% 932 | 759 58,3 58.9 810 | 804 | 818
Rutile,% 68 | 241 40,8 41.1 190 196 | 182
d, nm 300 | 276 29.5 303 248 | 216 | 195
Sper, mg 45 | 155 1.2 9,6 346 | 369 | 420
Diémuén A, nm | 387 | 425 424 423 442 449 | 464
E,. eV 320 292 2,93 2,93 2,80 2,76 2,67
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Hinh 1: Phé XRD cta cdc mau Fe-TiO, véi ham lugng Fe,0, khic nhau
(A - anatase, R - rutile)

Ham lugng cdc pha anatase va rutile trong
xiic tac thay ddi tiy vao ham lugng Fe. Liic dau,
khi ting ham lugng Fe,O; tir O d&én 0,1% ham
lugng rutile tang manh; véi nong d6 Fe,0,0,1%
ham luong rutile trong xic téc dat t61 41%. Tuy
nhién, néu ti€p tuc tang néng do Fe,O,, ham
luong rutile bat ddu gidm va thanh phan pha cla
céc mau chia tir 0,5 dén 2,0% Fe tuong tu
thanh phédn pha cta TiO, Degussa P25 thuong
phdm. Song song v&i su thay ddi thanh phan
pha, kich thudc hat TiO, va dién tich bé mat
riéng cua cdc mau ciing thay déi. Trong nhém
cdc méu chia ham lugng Fe,O, thap (dudi
0,1%) ti 1é pha rutile 1én dén 24,1 — 41,1%, con
gia tri dai lugng d thay déi trong khoang 28 — 30
nm va dién tich bé mat riéng gidm dan tir 15,6
xuéng ~ 9,6 m%/g khi ham luong Fe tang tir
0,025 lén dén 0,10%. Tuy nhién, khi ham lugng
Fe,0; 1én dén 0,50% hoidc cao hon, ti 1& pha
rutile trong cdc méu chi trong khoang 18 — 20%
thi kich thuéc cdc hat TiO, giam manh va ham
lugng Fe cang cao thi kich thuée hat cang nhé,
dién tich bé mat lai 16n lén. Mau 2,00Fe-TiO, c6é
kich thudc hat nho nhat, chi xap xi 19,5 nm va
dién tich bé mit riéng cao nhat, dat 42,9 m%/g.
Diéu nay cho thady Fe c6 anh huong dén sy hinh
thanh tinh thé TiO,.
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Anh FE-SEM (hinh 2) cho thdy, maiu
0,025Fe-TiO, cé cac hat két tinh kha déng déu.
Khi taing ham lugng Fe,0O; lén 0,05 %, bét ddu
xudt hién nhitng hat TiO, két khéi 16n. Trong
cdc mau véi ham lugng Fe, O, tir 0,10 dén 1,00%
vén t6n tai nhimg hat TiO, nho 14n v6i céc khéi
TiO, 16n. Tuy nhién, anh FE-SEM cta miu
2,00Fe-TiO, lai hoan toan khdc, cdc hat TiO,
min phan b& déu trén bé mat va khong con ton
tai cdc khéi TiO,.

Phé Raman cla cdc mau bién tinh (hinh 3a)
¢6 cdc dinh & céc tan s 407, 522, 648 va 853
cm”, so véi miu TiO, thudn (hinh 3b), twong
ling véi cdc dinh hap thu cla TiO, dang anatase
1a 144, 399, 519, 639 cm™' [13]; khong thay xust
hién dinh ddc trung ctia sit. Sy hién dién cha sit
da lam dich chuyén céc dinh hdp thu cia TiO,
vé phia c6 tdn s& 16n.

Hién tugng ndy duoc céc tdc gla [14] gial
thich 1a do kich thuoc hat cha cdc mau bién tinh
nho di. Dac diém ndi bat trén phd Raman clia
cdc mau Fe-TiO, so v6i phé clia miu TiO, thudn
la dinh dic trung cho dang anatase trong cic
mau bién tinh thay vi xuat hién & 144 cm™ lai
xudt hién & 853 cm”, chiing to cé Fe™ cai vao
cau tric TiO,. Khi ham luogng Fe,0; ting tir



0,025 dén 2,00 % phé Raman cta cic miu ciing  tinh lién két ma chi anh hudng dén kich thudc
déu c6 4 dinh & vi tri gan nhu thé, chi khic nhau  hat. Phé Raman clia miu 1,00 Fe-TiO, c¢6 céc
vé clrbng do. Diéu d6 cho thay, sy thay déi ham  dinh cao nhat va hep nhét, dong thoi day ciing 1a
lugng sat khong anh hudng dén cau tric va dic  méu c6 kich thude hat 16n nhat.

Hinh 2: Anh Fe-SEM cta cac miu Fe-TiO, bién tinh v6i ham luong Fe,O, (%k.1.)
(A) - 0,025; (B)0,050; (C) 0,100, (D) 0.500; (E) 1,00, (F) 2,000
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Hinh 3b: Phé Raman ciia cac miu TiO,

Hinh 3a: Phé Raman clia cAc mau TiO, bi€n tinh boi Fe R
thuan

v6i cac ham lugng khdc nhau

Miu TiO, khong bién tinh c6 nang lugng  Fe-TiO, (hinh 4) cho thay, khi ham lugng Fe,O,
ving cdm xap xi cda TiO, dang anatase (xem tang Eir 0,025 l?n 2,00%, ving hdp thu 4nh séng
bang 1). Phé UV-Vis clia cdc méu duoc bién tinh  chuyén dich vé phia dnh sing do va gid ui cla
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dai luong nang Juong viing cdm giam dan. Tat ca
cdc mau bién tinh déu dich chuyén budc séng
hdp thy sang ving 4nh sdng > 420 nm. Theo két
qua phan tich ph6 UV-Vis va bang 1 c6 thé chia
cdc miu bién tinh thanh lam hai nhém chinh:
Nhém thd nh&t gom cdc miu véi ham luong
Fe,O, thdp (0,025 - 0,10%), ¢6 nang lugng ving
cdm tuong tu nhau, trong khoang 2,92 - 2,93 eV
va budc séng hap thu dnh sdng 423 - 425 nm. C6
thé thdy, & néng do thap hon 0,10 %, sét bit ddu
c6 anh hudng dén tinh chit quang cua TiO,,
nhung chua 3 rét. DSi v nhém thit hai, voi ham
luong Fe,O; tir 0,50 dén 2,00% budc séng dnh
sdng hdp thu cla cdc mau dich chuyén manh vé
phia 4nh sdng dé va su dich chuyén nay cang
manh khi ham lugng sét cang cao. Mau chita
2,00% Fe,0, cé budc séng hap thu trung binh l16n
nhat (464 nm) va nang lugng ving cdm nho nhat

0.05Fe-TiO2

—— 0.10Fc-TiO2

0 S0Fc-Ti02

D§ phén xa, %

- Lu0Fe-TiO2

—— 2.00Fc-TiO2

0.0
200.0 3000 4000 S000 6000 7000 8000

Butc séng, nm

e ——UMSFeTIO2|

Hinh 4: Phé UV-VIS ciia cac mau TiO, duoc
bién tinh boi Fe™

Phan tich ket qua phé IR (hinh 5) cho thdy,
trong cdc mau Fe-TiO, déu xudt hién cic dinh
ing vdi dao dong clia nhém OH bé mat (v =
3225 em™), clia nudc phan tar (v = 1621 cm™)
va dao dong cua céc lién két trong TiO, (dao
dong Ti-O & 653 - 550 cm™ va Ti—O-Ti & 495 -
436 cm™) nhu trong mau TiO, thuén. Dac biét,
trong cac mau TiO, bién tinh ¢é thém dinh dao
dong & v = 2200 cm™ véi cudng do ting dan
theo ham luong sat trong cidc miu nhu sau:
2,00Fe-TiO, > 1,00Fe-TiO, > 0,500Fe-TiO, >
0,100Fe-TiO, > 0,050Fe-TiO, > 0,025Fe-TiO,.

296

(2,67 eV). Két qua nay phit hgp v6i mau séc quan
sat duoc clia cdc mau; khi ting ham lugng sét
oxit tir 0 dén 2%, mau clia cdc mau chuyén dan
tir tring sang vang nhat va cudi cling la vang, tng
vdi mau 2,00Fe-TiO,.

Nhu vay, bang céch cdy Fe vao TiO,, ngoai
viéc lam giam kich thudc hat, con c6 thé lam
chuyén dich ving hdp thu 4nh sdng sang ving
kha kién, l1a ving budc séng c6 mat do 16n hon
trong phd 4nh sdng mat trdi, tao diéu kién thusn
1gi cho viéc st dung TiO, trong thuc t€. Dong
thdi, cling can luu ¥ rdng, tuy méu 2,00Fe-TiO,
¢6 thanh phan pha anatase, rutile va dién tich bé
mat riéng twong tu nhu miu TiO, Degussa
(P25), nhung né c6 kich thude hat nhé hon, hdp
thu duoc dnh sdng cé budc séng trong viing kha
kién va gid tri dai lugng nang luong ving cédm
thap hon nhiéu.

D6 truyén qua,

2000
w00

Buéc séng, cm’

Hinh 5: PhS IR clia cdc méu TiO, bién tinh boi
Fe’ v6i ham lugng (%k.1): (1) 0,025; (2)
0,050; (3) 0,100; 4) 0,500; 5) 1,00 va (6) 2,00

C6 thé cho rang, day 1 dinh dac trung cho
tan s6 dao dong cla Ti—-O—Fe.

2. Hoat tinh quang oxi héa p-xylen

San phdm phan tng chi yéu Ia CO, va H,0.
Céc san phdm phu dugc phdt hién bing phan
tich sic ky-khéi phé, gém 2-metylbenzadehyt,
4-metylbenzadehyde, phthalic anhydrit véi ham
lugng rat thip (vét).

Hoat d6 quang oxy héa sau hoi p-xylen trong
khong khi 4m duoc thé hién trong bang 2. Tit
bang 2 ta thdy, da s6 cic miu bién tinh déu ¢



hoat dé ban d4u cao hon so véi miu TiO, khong
bién tinh. C6 thé cho ring, nguyén nhan cia
hiéuing nay 1a do Fe™ lam tang s6 tam hoat
dong cia cdc mau xic tdc. B&i vi, su hinh thanh
lien két Fe—O-Ti trong mang tinh thé TiO, cé
kha nang tao ra cac khuyét tat trén bé mat 1a cac
vi tri biy electron, 1am han ché dugc su tai két
hop clia electron quang sinh va 15 tréng quang
sinh, ciing nhu tang duge kha ning tao ra goc tu
do OH'. Nguyén nhan khic c6 thé 1a do Fe™ da
lam giam nang luong viing cdm va gidm kich
thuéc hat. Do chuyén héa ban diu cia p-xylen
trén cdc mau xic tic dudi 4nh sang dén BLED
(A = 470 nm) ludn thdp hon so véi khi chiing
dugce chiéu dén UV (& = 365 nm). Dac biét, déi
v6i miu TiO, thudn gid tri dai luong X, trong
truong hop thit hai thap hon trudng hgp thit nhat
khoang 3 ldn. Diéu nay lién quan véi viéc, xiic
téc TiO, hap thu chd yé&u dnh sing ¢6 A = 365

nm, con cic mau Fe-TiO, hdp thu chl yéu dnh
sdng trong ving budc séng dai hon (A = 424 —
464 nm). Tuy c6 hoat d6 ddu cao hon, nhung
cdc miu xic tac chia Fe c6 do 6n dinh dudi dnh
sdng t ngoai kém hon, cho nén, cé hiéu suat
chuyén héa p-xylen kém hon xic tic TiO,
thuan. Tuy nhién, trong viing dnh séng kha kién
bitc tranh hoin toan khdc, tat ca cdc mau xiic téc
déu c6 hoat d6 én dinh trong su6t 60 phut cho
nén, hiéu suat chuyen héa p-xylen trén cic mau
xlic tic dugc cdy Fe déu cao hon hén so véi xic
tac TiO, thuan. C6 thé cho ring, d6i voi xdc téc
Fe-TiO, du6i anh séang tl ngoai qud trinh ling
dong cacbon trén bé mit xic tdc dién ra manh
hon so véi xic tic TiO,, nhung dudi anh sdng
kha kién thi qué trinh nay bi han ché va cac xiic
taic déu lam viec én dinh, khi dé hiéu suat
chuyén héa p-xylen chi phu thudc vao hoat do
clia xic téc.

Bdng 2: Do chuyén héa ban ddu clia p-xylen (X,) va hiéu suat chuyén héa trong 60 phuit (H) trén
¢dc miu xdc tdc ¢6 ham lugng Fe,0, khac nhau (nhiét d6 phan dng 40°C; t6c do thé tich dong 6

I/h; néng do (C) céc tac chat: C, ., =

19 mg/l; Cy, = 300 mgfl; Cypo = 11,5 mg/l)

Xiic tdc Tio 0,025Fe- | 0,050Fe- | 0,100Fe- | 0,500Fe- | 1,00Fe- | 2,00Fe-
2| TiO, TiO, TiO, TiO, TiO, TiO,
3 dén UV, A = 365 nm (t8ng cong suit 24 W)
41,7 93,3 40,6 65,5 100,0 424 55,0
X %
H, g/g xic tac | 8,10 5,59 3,48 3,02 5,34 2,74 2,52
80 den BLED, A = 470 nm (t6ng cong suat 19,2W)
X, % 14,3 26,3 38,7 61,5 52,1 58,7 43,3
H, g/g xic tac | 1,88 3,62 3,72 5.88 4,29 4,09 5,64

Tir két qua trén ta thdy, mac du da chuyén
dugc bude séng anh sang hap thu sang viing kha
kién, nhung budc séng dai nhat méi dat t6i 464
nm & miu xic tic chita 2%Fe, ngan hon so véi
viing 4nh séng chil yéu ciia dén BLED. Pé c6
thé nang cao hon nita kha nang oxy héa p-xylen
vi phat huy wu diém vé d¢ 6n dinh cao cla cdc
miu xic tic bién tinh 1am viéc trong viing dnh
sdng kha kién, ching toi di ti€n hanh phan tng
trén méu xtc tic 2,00Fe-TiO, trong diéu kién
chiéu keét hop ca dén tit ngoai va dén khd kien,

déng thdi, dé tang su 8n dinh clia miu xic tac
trong vung dnh sdng tir ngoai, thdi gian luu cla
p-xylen dugc gidm di moét nira. Két qua dugc
trinh bay trong bang 3.

So sanh s6 liéu trong hai bing 2 va 3 ta thay,
khi tang gap doi toc do dong, v6i dén chiéu sang
UV (A), do chuyen héa ban dau cta xylen giam
do thoi gian lru giam, nhung chat xdc tic lam
viéc 8n dinh hon, nén cé hiéu suft chuyén héa
cao hon. Hoat d¢ clta mau xiic tdc 2,00Fe-TiO,
khi chi€u két hop hai loai dén (C) tai cdc thoi
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Bdng 3: D6 chuyén héa clia p-xylen & céc thoi diém khdc nhau (X,%) va hiéu suat chuyén héa trong
60 phit (H) trén miu xic tac 2,00Fe-TiO, trong cac diéu kién chi€u sang khdc nhau:
A) 3 dén UV, B- 80 dén BLED; C) 1 dén UV va 80 den BLED
(T = 40°C; V=12 /b, Cyyer= 6.33 mg/l; Cop = 300 mg/l; Cip = 7,83 mg/l)

Diéu kién phan ting D6 chuyén hod p-xylen, X % ‘ H, g/g xic tic
Thoi gian phan ting, phat 1 5 30 60
A 31,2 38,0 33,1 24,8 4,72 -
B 14,4 22,3 13,8 13,2 2,08
C 72,7 80,9 68,4 69,3 10,5

diém khao sit cao hon khi chi ding dén UV (A)
2-3 lan hodc dén BLED (B) 4-5 lan. Ddng thai,
do 6n dinh cta mau xdc tic cling tang. Diéu nay
c6 thé giai thich 1a, viéc két hop den UV va dén
BLED di phat huy dugc cudng dé manh clia dén
UV va budc séng phdt xa phil hop cla den
BLED, bén canh d6, diéu kién phan dng ciing
han ché bét phan tng phu (tao carbon lang
dong) lam tang do bén lam viéc cla chat xic
tac. Nho d6, hiéu suat chuyén héa p-xylen trong
60 phiit trén xdc tdc 2,00Fe-TiO, & ché do dén
két hop (UV+BLED) cao gdp 2,2 14n so véi khi
chi chi€u dén tlr ngoai va 5 14n khi chi chiéu dén
BLED. Két qua nay khang dinh wu th€ vuot troi
clia viéc sir dung dén két hop (UV+BLED) déi
v6i phan dng quang oxy héa p-xylen trong pha
khi. Déng thoi, day ciing 1a diéu kién tuong tu
nhu khi dung 4nh sdng mat troi. Do dé, cac két
qua nhan dugc cé thé lam co s& khoa hoc cho
viéc ti€p tuc nghién ciu tng dung vao thuc tién
cdc he quang xic tic TiO, bi€n tinh.

IV - KET LUAN

Céy ion Fe vao TiO, da lam thay déi thanh
phan va mot s6 tinh chat cla titan oxit, nhu md
rong ving 4nh sang hdp thy, giam gia tri dai
lvong nang lugng ving cdm, thay déi thanh
phdn pha, kich thudc hat va dién tich bé mait
riéng. V6i ndéng do sit nhd, ham luong rutile
tang va kich thuée hat giam. Cac mau chira 0,50
- 2,00%Fe c6 thanh phan, kich thudc hat twong
tu xic tidc TiO, Degussa P25, nhu’ng lai ¢6 tinh
chat quang héa hoan toan khac; Fe™ lam gidm
gia tri dai lugng nang lugng vung cdm cua TiO,,
gidp cdc mau bién tinh c6 thé hap thu anh sang
trong ving kha kién. Dusi bic xa cla dén
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BLED céc mau xiic tdc Fe-TiO, c6 hoat tinh
phan hiy p-xylen cao gdp 2 — 3 ldn so véi TiO,
khéng bién tinh. Viéc két hop sir dung dén UV
va dén kha kién c6 kha niang nang cao ding ké
hiéu suit chuyén héa p-xylen trén méu TiO,
chita 2% Fe,0,.
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