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ABSTRACT 

Thin layers of pure r/O, and TiOj doped by different amounts of Fe203 liave been 
prepared by sol-gel metliod with tetraisopropyl ortliotitanate and Fe(NOs>i. Physico-
chemical properties of the catalysts were studied by the metliods of BEJ Adsorption, X-ray 
Diffraction (XRD), FE-SEM, as well as Raman, IR and U\'-Vis spectroscopies. 
Photocatalytic activity of the obtained materials was investigated in tlie reaction of complete 
oxidation of p-xylene in gas phase under the radiation of UV (X = 365 nm) and Blue LED (X 
= 470 nm) lamps, h 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 T/Oj samples varied fi'om 6.8 to 
41.8% depending on tlie Fe contetU. Iron oxide doped into Ti02 enables to move tlie photon 
absorbing zone of TiOj from UV toward visible wave lengths as well as to reduce its band 
gap energy from 3.2 eV to 2.67 eV. Photocatalytic activities of tlie TiOi samples promoted by 
Fe^* have been found to be higher than those of pure TiOi-

1 - MO D A U 

Titan dioxit Ti02 la mgt chit quang xiie tic 
dugc sif dung nhiiu nhat trong phan hiiy cae 
chat gay d nhiim nudc va khdng khf [1.2]. Khi 
mdt lugng nhd ion kim loai chuyen tie'p, nhu Fe, 
V, Cu... duge cay vao, hoat tfnh quang xiic tic 
ciia TiOj dugc nang eao [3 - 6] do chiing lam 
thay ddi gia tri dai lugng nang lugng vung cam 
va tde do tai ke't hgp ciia cap dien tif-ld trd'ng 
quang sinh. TiOj thuin cd hoat tfnh quang hda 
ta't thap dudi hire xa ciia anh sang kha kie'n, bdi 
vi viing anh sing ma Ti02 thuin cd thi hip thu 
chi chie'm khoang 3,5% pho anh sang mat trdi 
[7. 8]. Khi duge bie'n tinh bing cac kim loai 
chuyin tie'p viing ha'p thu inh sing cua Ti02 
dich chuyin tir viing tit ngoai sang viing kha 
kie'n. Kha nang dich chuyen phd hip thu anh 
sang ciia Ti02 vi phfa inh sing do giam theo 
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thit tu sau: V > Cr > Mn > Fe > Ni [9]. Khi tang ' 
ndng do Mn, V, Fe va Cr phd hap thu UV-Vis 
ciia Ti02 cang chuyin ve vilng anh sang dd [9, 
10]. Phuang phap sol-gel thudng dugc diing de 
diiu ehe vat lieu cd kfeh thudc nano vdi do tinh 
khiet va ddng diu cao [11, 12]. Mue tieu eiia 
cdng trinh li dieu che' cic miu Ti02 duge biin 
tinh bdi Fe (Fe-Ti02) bing phuang phip sol-gel 
va nghien ciiu thanh phan, tfnh chat ly-hda va 
hoat do quang xiic tic ciia chiing trong phan ifng 
oxy hda sau hai p-xylen trong khdng khf im b 
viing anh sang kha kie'n. 

II - THUC NGHIEM 1 

Miu Ti02 dugc cay Fe vdi ndng do khac 
nhau dugc diiu che theo phuang phap sol-gel 
nhu sau: cho 3 ml tetraisopropyl orthotitanat 
(TTIP) vao 50 ml etanol tinh khiet da duac axit 



hda bang HNO, di ed pH = 3 - 4, khua'y manh, 
tao dung dieh chifa THP trong sudt. Hda tan 
mgt lugng ein thie't Fe(NO,), trong nude cat. 
Liy 2ml dung dich Fe(N03), vdi ndng dd thi'ch 
hgp (tif 0,00125 - 0,1M) cho vio dung dich 
TTIP, sao cho ham luang Fe20, trong TiOj la 
0,025; 0,05; 0,10; 0,50; 1,00 va 2,00 (mol)%, 
khua'y trong 90 phut tao sol. De yen dung dich 
trong khdng khi khoang 24 gid de lugng TTIP bi 
thiiy phan hoin toin vi tao gel. Lgc, rita sin 
pham thu duge lin lugt bang etanol vi nudc eat. 
Say miu thu duge d 110 °C trong 1 gid de dudi 
lugng alcol va nudc du, sau dd nung miu d 
550°C trong 4 gid de ke't tinh. Cie tfnh chat ly-
hda eiia vat lieu dugc xae dinh bing cae phuang 
phap sau day: do dien tich bi mat rieng bang 
hap phu khf Nj d nhiet do nita long (-
196°C) tren thie't bi Che.mbet 3000, khao sat phd 
nhiiu xa tia X (XRD) tren thie't bi XRD Ray 
Diffraction XD-5A ciia hang Shimadzu, chup 
anh FE-SEM tren may HITACHI S-4800, ghi 
phd Raman tren may do phd Perkin-Elmer 2000 
NIR FT-Raman, phd hap thu UV-Vis tren thie't 
bi Jasco V-550 va phd hdng ngoai IR tren thie't 
bi VECTOR 22 BRUKER (Dttc). Hoat tfnh 
quang xtic tic ciia vat lieu dugc xac dinh trong 
phan ttng oxy hda sau hoi p-xylen d 40°C. Xtic 
tie dugc tao mang tren d'ng thiiy tinh pyrex vdi 
dien tfch mang la 68 cm^ cd khd'i lugng miu la 5 

mg. Ngudn phat sing la den UV {X = 365 nm) 
vdi edng suit mdi den li 8 w vi 80 den LED 
xanh - BLED (X = 400-510 nm) cdng suit 0,24 
w/bdng. Hdn hgp phin irng dugc phan tfch bing 
phuang phap sic ky khf tren may GC Agilen 
6890 Plus, detector FID, cdt mao quan HP-1 
methyl siloxane (30 m; 0,32 mm; 0,25 pm). 

Ill - Kfi'T QUA vA BIEN LUAN 

1. Cac tinh chat ly-hda 

Thanh phan va mdt sd dac trung ly-hda cua 
cic miu Fe-TiOj dugc trinh bay trong bang 1. 

Phd XRD ciia cac miu Ti02 bie'n tinh vdi 
ham lugng Fe20, thay ddi tit 0 de'n 2% tren hinh 
1 cho tha'y, cac miu Fe-Ti02 diu ed eie dinh 
dac trung eiia TiOj d hai dang anatase (29 = 
25,3°) va rutile (20 = 27,5°). Ngoai eie dinh nay, 
khdng tha'y su xuat hien eiia cic dinh dac trung 
cho Fe20,, cung nhu cac dinh la khae. Diiu nay 
chitng td ring, Fe da dugc dua vao mang tinh 
the ciia Ti02; cac ion Fe'* da thay the vi trf eiia 
cic ion Ti"** trong mang tinh the ciia TiOj. 

Kfeh thudc hat Ti02 dugc tfnh theo cdng 
thtic Scherrer. Kit qua trong bang 1 cho thay, 
cac xiic tic TiOj bie'n tfnh deu cd thanh phin 
pha anatase la ehii ye'u. 

Bdng 1: Ky hieu, thanh phan pha, kfeh thudc hat (d), dien tfch bi mat rieng (SBET), budc sdng anh 
sing ha'p thu (X) vi nang lugng viing cam (Ê )̂ ciia cac miu Fe-Ti02 duge diiu chi. 

Miu 

Him lugng Fe, % 

Anatase,% 

Rutile,% 

d, nm 

SBET. mVg 

Diim udn X, nm 

EH,, eV 

Ti02 

0 

93,2 

6,8 

30,0 

45 

387 

3,20 

0,025Fe-
TiO, 

0,025 

75,9 

24,1 

27,6 

15,5 

425 

2,92 

0,050Fe-
Ti02 

0,05 

58,3 

40,8 

29,5 

11,2 

424 

2,93 

O.lOOFe-
Ti02 

0,10 

58,9 

41,1 

30,3 

9,6 

423 

2,93 

0,500Fe-
Ti02 

0,50 

81,0 

19,0 

24,8 

34,6 

442 

2,80 

l.OOFe-
Ti02 

1,00 

80,4 

19,6 

21,6 

36,9 

449 

2,76 

2,00Fe-
Ti02 

2,00 

81,8 

18,2 

19,5 

42,9 

464 

2,67 
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////i/i 7.- Phd XRD ciia eae miu Fe-Ti02 vdi ham lugng Fe203khac nhau 
(A - anatase, R - rutile) 

Ham Iugng cic pha anatase vi rutile trong 
xiie tic thay ddi tiiy vao ham lugng Fe. Liie diu, 
khi tang ham lugng Fe20, tit 0 de'n 0,1% him 
lugng rutile tang manh; vdi ndng do Fe203 0,1% 
him lugng rutile trong xtic tic dat tdi 41%. Tuy 
nhien, neu tie'p tuc tang ndng do FciO,, ham 
lugng rutile bit diu giim va thanh phin pha eiia 
cac miu chifa tif 0,5 de'n 2,0% Fe tuong tu 
thanh phan pha ciia Ti02 Degussa P25 thuang 
phim. Song song vdi su thay ddi thanh phin 
pha, kfeh thudc hat Ti02 vi dien tfch bi mat 
rieng eiia eie miu ciing thay ddi. Trong nhdm 
cac miu chifa ham lugng Fe203 thip (dudi 
0,1%) ti le pha rutile len de'n 24,1 - 41,1%, cdn 
gia tri dai lugng d thay ddi trong khoang 28 - 30 
nm va dien tfch be mat rieng giam din tit 15,6 
xud'ng ~ 9,6 mVg khi ham Iugng Fe tang tir 
0,025 len de'n 0,10%. Tuy nhien, khi ham lugng 
Fe20, len din 0,50% hoac cao han, ti le pha 
rutile trong cae miu ehi trong khoang 18 - 20% 
thi kich thudc cae hat TiOz giam manh vi ham 
lugng Fe cing eao thi kfeh thudc hat cing nhd, 
dien tfch bi mat lai ldn len. Miu 2,00Fe-TiO2 cd 
kich thudc hat nhd nha't, chi xa'p xi 19,5 nm va 
dien tfch bi mat rieng eao nha't, dat 42,9 mVg. 
Diiu nay eho tha'y Fe cd anh hudng de'n su hinh 
thanh tinh the Ti02. 
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Anh FE-SEM (hinh 2) cho thay, miu 
0,025Fe-TiO2 cd cae hat kit tinh kha ddng diu. 
Khi tang him lugng FcjO, len 0,05 %, bit dau 
xua't hien nhifng hat Ti02 kit khd'i ldn. Trong 
cac miu vdi ham lugng Fe203 tit 0,10 de'n 1,00% 
vin tdn tai nhitng hat Ti02 nhd lin vdi cic khdi 
Ti02 ldn. Tuy nhien, inh FE-SEM ciia miu 
2,OOFe-Ti02 lai hoan toin khae; cac hat Ti02 
min phan bd diu tren bi mat va khdng cdn tdn 
tai cac khd'i Ti02. 

Phd Raman cua cac miu bie'n tfnh (hinh 3a) 
ed cac dinh d cic tin sd 407, 522, 648 va 853 
cm', so vdi miu Ti02 thuin (hinh 3b), tuang 
ifng vdi cae dinh hap thu cua TiOj dang anatase 
la 144, 399, 519, 639 cm' [13]; khdng tha'y xua't 
hien dinh dae trung cua sit. Sit hien dien ciia sat 
da lam dich chuyen cae dinh hap thu eiia TiO, 
vi phia cd tan sd ldn. 

Hien tugng niy dugc cic tac gii [14] giai 
thieh la do kfeh thudc hat ciia cac miu bien tfnh 
nhd di. Dae diem ndi bat tren phd Raman cua 
cic miu Fe-Ti02 so vdi phd ciia miu Ti02 thuan 
la dinh dac trung cho dang anatase trong cac 
miu bie'n tinh thay vi xuat hien d 144 cm"' lai 
xuat hien d 853 cm"', chtitig td cd Fe"" cai vao 
cau triic TiOj. Khi ham lugng Fe20, tang tit 



0,025 de'n 2,00 % pho Raman cua cac miu cung tinh lien kit ma ehi anh hudng de'n kfeh thudc 
diu cd 4 dinh d vi tri gin nhu the, chi khic nhau hat. Phd Raman ciia miu 1,00 Fe-Ti02 ed cic 
ve cudng do. Diiu dd cho thay, su thay ddi him dinh eao nhit vi hep nhat, ddng thdi day cung la 
lugng sit khdng anh hudng din eau triic vi dac miu cd kieh thudc hat ldn nha't. 
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Hinh 2: Anh Fe-SEM ciia cae miu Fe-Ti02 bie'n tfnh vdi ham luong Fe203 (%k.l.) 
(A) - 0,025; (B)0,050; (C) 0,100; (D) 0,500; (E) 1,00; (F) 2,000 

U 

60000 

5OO0O 

40000 

30000 

20000 

10000 
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2 0iiFe-TiO2 

l.<)l)Fc-Ti02 

0 51IFe.TiO2 

0 10Fc-TiO2 

0,(l5Fc-Ti02 

()iJ2.*iFc-Ti02 

400 600 

Tanso, cm-1 

Hinh 3a: Phd Raman eiia cac miu Ti02 bie'n tfnh bdi Fe 
vdi cic ham luang khac nhau 

0 200 400 600 800 10 

Tin sd, em"' 

Hinh 3b: Phd Raman eua cae miu Ti02 
thuin 

Miu TiOj khdng bie'n tfnh cd nang lugng Fe-Ti02 (hinh 4) cho thay, khi ham lugng Fe20, 
viing cam xa'p xi ciia TiOj dang anatase (xem tang tit 0.025 len 2,00%, vung hap thu anh sing 
bang 1). Phd UV-Vis eua cic miu duge biin tfnh chuyen dich vi phfa inh sang dd va gia tri eiia 
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dai lugng nang lugng viing cam giam din. Ta't ci 
cic miu bie'n tinh diu dich chuyin budc sdng 
ha'p thu sang vung anh sang > 420 nm. Theo kit 
qua phan tich phd UV-Vis vi bing 1 cd thi chia 
cac miu biin tfnh thanh lam hai nhdm chinh: 
Nhdm thii' nha't gdm cic miu vdi ham lugng 
Fe203 thip (0,025 - 0,10%), cd nang lugng vimg 
cam tuang tu nhau, trong khoing 2,92 - 2,93 eV 
va bude sdng hap thu inh sang 423 - 425 nm. Cd 
thi tha'y, d ndng do tha'p han 0,10 %, sat bit dau 
ed inh hudng de'n tinh chat quang ciia Ti02, 
nhifng ehua rd ret. Dd'i vdi nhdm thti hai, vdi ham 
lugng Fe203 tir 0,50 de'n 2,00%, bude sdng anh 
sang hip thu eiia cac miu dich chuyen manh vi 
phfa inh sang dd va su dieh ehuyen nay eang 
manh khi ham lugng sit cing cao. Miu chifa 
2,00% Fe20, cd budc sdng ha'p thu trung binh ldn 
nhat (464 nm) vi nang lugng vimg cam nhd nhat 

(2,67 eV). Kit qua nay phii hgp vdi miu sac quan 
sat duge ciia cac miu; khi tang ham lugng sat 
oxit tit 0 de'n 2%, mau ciia cae miu chuyen din 
tii tring sang vang nhat va cudi ciing la ving, tfng 
vdi miu 2,OOFe-Ti02. 

Nhu vay, bang each ca'y Fe vio Ti02, ngoai 
viee lam giim kfeh thudc hat, cdn cd the lam 
chuyin dieh vimg hap thu anh sang sang viing 
kha kie'n, la viing budc sdng cd mat do ldn han 
trong phd inh sang mat trdi, tao diiu kien thuan 
lgi cho viec sir dung Ti02 trong thue te. Ddng 
thdi, eiing can luu y ring, tuy miu 2,00Fe-TiO2 
cd thanh phin pha anatase, rutile va dien tfch bi 
mat rieng tuang tu nhu miu TiOj Degussa 
(P25), nhimg nd cd kich thudc hat nho han, hap 
thu dugc anh sing cd budc sdng trong vting kha 
kie'n va gii tri dai lugng nang lugng viing cam 
tha'p han nhiiu. 
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Hinh 4: Phd UV-VIS ciia cic miu TiOj dugc 
bie'n tfnh bdi Fe'* 

Phan tfch kit qua phd IR (hinh 5) cho thay, 
trong cie miu Fe-TiOj deu xua't hien cac dinh 
ling vdi dao ddng ciia nhdm OH bi mat (v = 
3225 cm"'), ciia nudc phan tit (v = 1621 em"') 
va dao ddng eiia cae lien ke't trong Ti02 (dao 
ddng Ti-O d 653 - 550 cm"' vi Ti-O-Ti d 495 -
436 em"') nhu trong miu Ti02 thuan. Dac biet, 
trong cae miu Ti02 bie'n tfnh cd them dinh dao 
ddng d V = 2200 cm"' vdi cudng do tang din 
theo ham lugng sit trong cae miu nhu sau: 

2,00Fe-TiO2 > l,00Fe-TiO2 > 0,500Fe-TiO2 > 
0,100Fe-TiO2>0,050Fe-TiO2 > 0,025Fe-TiO2. 
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K 
A 

3K« 300C 2500 IStW lOU) 

Budc song, cm' 

Hinii 5: Phd IR eua cac miu Ti02 bie'n tfnh bdi 
Fe'* vdi ham luang (%k.l): (1) 0,025; (2) 

0,050; (3) 0,100; 4) 0,500; 5) 1,00 va (6) 2,00 

Cd the cho rang, day la dinh dae trung eho 
tan sd dao ddng ciia Ti-O-Fe. 

2. Hoat tinh quang oxi hoa p-xylen 

Sin pham phan ilng chii yen la CO, va H2O. 
Cac san phim phu dugc phat hien bang phan 
tich sac ky-khdi phd, gdm 2-metylbenzadehyt, 
4-metylbenzadehyde, phthalic anhydrit vdi ham 
lugng rat thap (vet). 
Hoat do quang oxy hoa sau hai p-xylen trong 
khdng khi am dugc the hien trong bang 2. Ttf 
bang 2 ta thay, da sd cae miu bie'n tinh diu cd 



hoat do ban diu cao han so vdi miu Ti02 khdng 
bie'n tfnh. Cd the cho ring, nguyen nhan ciia 
hieuii:ng nay la do Fe'*' lim tang sd tam hoat 
ddng cua cac miu xiic tic. Bdi vi, su hinh thanh 
lien kit Fe-O-Ti trong mang tinh thi TiOz cd 
kha nang tao ra cac khuyet tat tren bi mat la eie 
vi trf biy electron, lam han che duge su tii ke't 
hgp ciia electron quang sinh va Id trd'ng quang 
sinh, ciing nhu tang dugc kha nang tao ra gd'c tu 
do OH*. Nguyen nhan khic cd thi li do Fe'* da 
lam giam nang lugng viing cam va giim kich 
thude hat. Do ehuyin hda ban dau eiia p-xylen 
tren cic miu xiie tic dudi inh sang den BLED 
(X = 470 nm) ludn thap hon so vdi khi chting 
duge chie'u den UV (X = 365 nm). Dae biet, dd'i 
vdi miu Ti02 thuin gia tri dai lugng X„ trong 
trudng hgp thu hai thap han trudng hgp thti nhat 
khoang 3 lin. Dieu niy lien quan vdi viee, xiic 
tie Ti02 ha'p thu chii yiu anh sang ed X = 365 

nm, cdn cic miu Fe-Ti02 ha'p thu chu yeu anh 
sing trong viing bude sdng dai hon (X = 424 -
464 nm). Tuy ed hoat do diu cao han, nhtmg 
cae miu xtic tic chifa Fe ed do dn dinh dudi anh 
sang tit ngoai kem han, cho nen, cd hieu suit 
chuyin hda p-xylen kem hon xilc tic TiOj 
thuin. Tuy nhien, trong vilng inh sang kha kie'n 
bite tranh hoan toan khac, ta't ca cac miu xuc tic 
diu cd hoat do dn dinh trong sud't 60 phiit, cho 
nen, hieu suit chuyen hda p-xylen tren eie miu 
xiic tie duge cay Fe diu eao han han so vdi xdc 
tie Ti02 thuin. Cd thi cho ring, dd'i vdi xiic tic 
Fe-Ti02 dudi anh sang tif ngoai qua trinh ling 
dgng eacbon tren bi mat xiie tic diin ra manh 
han so vdi xiic tic Ti02, nhung dudi anh sang 
kha kie'n thi qua trinh niy bi han che va cic xiic 
tac diu lam viec dn dinh, khi dd hieu suit 
chuyen hda p-xylen chl phu thude vio hgat do 
ciia xiie t ic 

Bdng 2: Do chuyin hda ban dau eiia p-xylen (Xo) va hieu suit chuyen hda trong 60 phiit (H) tren 
cac miu xiic tac cd ham lugng Fe20, khic nhau (nhiet do phin tfng 40°C; tdc do the tfch ddng 6 

1/h; ndng do (C) cae tie chat: Ĉ y,,,„ =19 mg/l; C02 = 300 mg/l; CH2O = 11,5 mg/l) 

Xiic tie Ti02 
0,025Fe-

TiO, 
0,050Fe-

TiO, 
0,100Fe-

Ti02 
0,500Fe-

Ti02 
l,OOFe-

TiO, 
2,00Fe-

TiOz 

3 den UV, X = 365 nm (long cdng suit 24 W) 

x,„ % 
H, g/g xiic tic 

41,7 

8,10 

93,3 

5,59 

40,6 

3,48 

65,5 

3,02 

100,0 

5,34 

42,4 

2,74 

55,0 

2,52 

80 den BLED, ?i = 470 nm (tdng cdng suit 19,2W) 

x,„ % 
H, g/g xiic tic 

14,3 

1,88 

26,3 

3,62 

38,7 

3,72 

61,5 

5,88 

52,1 

4,29 

58,7 

4,09 

43,3 

5,64 

Ttf kit qua tren ta thay, mac dii da ehuyin 
dugc budc sdng anh sing hip thu sang viing kha 
kie'n, nhung budc sdng dai nhat mdi dat tdi 464 
nm d miu xiic tic chiia 2%Fe, ngin han so vdi 
vilng anh sing chii ye'u ciia den BLED. De ed 
thi nang cao han nua kha nang oxy hda p-xylen 
va phit huy uu diem ve do dn dinh cao cua cac 
miu xiic tac bie'n tfnh lim viec trong vting anh 
sang kha kie'n, chiing tdi da tiin hinh phin iing 
tren miu xue tic 2,00Fe-TiO2 trong diiu kifn 
chie'u ke't hgp ci den tu ngoai va den kha kie'n. 

ddng thdi, de tang sir dn dinh ciia miu xiic tie 
trong vilng inh sing tit ngoai, thdi gian luu ciia 
p-xylen dugc giam di mdt nita. Kit qua dugc 
trinh bay trong bang 3. 

So sanh sd lieu trong hai bang 2 va 3 ta thiy, 
khi tang gip ddi td'e do ddng, vdi den chieu sang 
UV (A), do ehuyin hda ban dau ciia xylen giam 
do thdi gian luu giam, nhung chit xiie tie lam 
viec dn dinh han, nen cd hieu suit ehuyen hda 
cao han. Hoat do eua miu xuc tic 2,00Fe-TiO2 
khi chie'u ke't hgp hai loai den (C) tai cie thdi 
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Bdng 3: Do chuyin hda ciia p-xylen d cac thdi diem khac nhau (X,%) va hieu sua't chuyen hda trong 
60 phiit (H) tren miu xiic tie 2,00Fe-TiO2 trong cac dieu kien chie'u sing Ishac nhau: 

A) 3 den UV; B- 80 den BLED; C) 1 den UV va 80 den BLED 
(T = 40°C; V= 12 1/h; C,y„„= 6,33 mg/l; C02 = 300 mg/l; CH2<, = 7,83 mg/l) 

Diiu kien phan ilng 

Thdi gian phan ifng, phiit 

A 

B 

C 

Do chuyen hoi p-xylen, X % 

1 

31,2 

14,4 

72,7 

5 

38,0 

22,3 

80,9 

30 

33,1 

13,8 

68,4 

60 

24,8 

13,2 

69,3 

H, g/g xtic tac 

4,72 

2,08 

10,5 

diem khao sit cao han khi ehi dttng den UV (A) 
2-3 lan hoac den BLED (B) 4-5 lin. Ddng thdi, 
do dn dinh ciia miu xtic tic ciing tang. Diiu nay 
ed the giai thfeh la, viec ke't hgp den UV va den 
BLED da phit huy dugc cudng do manh ciia den 
UV vi bude sdng phat xa phii hgp ciia den 
BLED, ben canh dd, diiu kien phan ung eung 
han che bdt phan ttng phu (tao carbon ling 
dgng) lim tang do bin lim viec ciia chat xtic 
t i c Nhd dd, hieu suit chuyin hda p-xylen trong 
60 phiit tren xiic tic 2,00Fe-TiO2 d che do den 
kit hgp (UV-t-BLED) eao gip 2,2 lin so vdi khi 
ehi chie'u den tif ngoai va 5 lin khi ehi chie'u den 
BLED. Kit qui niy khing dinh uu the vugt trdi 
ciia viec sif dung den kit hgp (UV-fBLED) ddi 
vdi phin ttng quang oxy hda p-xylen trong pha 
khi. Ddng thdi, day cung la dieu kien tuang tu 
nhu khi dilng inh sing mat trdi. Do dd, cae kit 
qui nhan duge cd the lam ca sd khoa hgc cho 
viec tiip tuc nghien elm iing dung vio thue tiin 
cac he quang xile tie Ti02 bie'n tinh. 

rv-Kfi'T LUAN 

Ciy ion Fe'* vao TiOj da lam thay ddi thanh 
phin va mdt sd tfnh chat ciia titan oxit, nhu md 
rdng vilng inh sang hip thu, giam gii tri dai 
lugng nang lugng viing cam, thay ddi thinh 
phin pha, kich thudc hat va dien tieh bi mat 
rieng. Vdi ndng do sit nhd, ham lugng rutile 
tang vi kfeh thudc hat giam. Cac miu chila 0,50 
- 2,00%Fe cd thinh phin, kfeh thudc hat tuang 
tu xiie tic Ti02 Degussa P25, nhung lai cd tinh 
cha't quang hda hoan toan khic; Fe'* lam giim 
gia tri dai lugng nang lugng vimg cam ciia Ti02, 
giiip cae miu bie'n tinh cd the hip thu inh sang 
trong viing kha kie'n. Dudi bite xa ciia den 
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BLED eae miu xiic tie Fe-Ti02 ed hoat tfnh 
phan hiiy p-xylen cao gap 2 - 3 lin so vdi TiOj 
khdng bien tinh. Viec ke't hgp sif dung den UV 
va den kha kie'n cd khi nang nang cao dang ke 
hieu suit chuyin hda p-xylen tren miu TiOj 
chila 2% Fe20,. 
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