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T6m tit. C6c TiO2 oxit hi6u ST0l, ST2l vd ST41 Nhat) vdi kich thudc h4t khric nhau ilugc sri
dgng ldm xric tiic cho qu6 trinh quang oxi h6a
dugc. x6c dinh bing c6c, phucrng ph6p nhu h6p
vd h6ng ngo4i (IR). Ktit qud nghi6n cuu cho
dinh tinh ch6t lj-h6a vir hoat dQ crla xric t6c. Di6
t6c tdng khi kich thudc hat gidm. Khi ndng h6p
oxi h6a gidm lJri kich thudc h4t tdng.

1. Gi6'i thiQu

Trong nhirng ndm gAn ddy, oxi h6a quang
xric tdc pha hcri dugc quan tdm nghi€n ciru vd
rrng dpng trong ldm s4ch kh6ng khi. Quang oxi
h6a c6c hqp ch6t hiru co bay hoi (VOC) kh6c
nhau nhu ankan [l-3], anken 12,4f, c6c
hidrocacbon thcrm [3,5-8f, clc hq,p ch6t chria
oxi [3,6] vd tricloroetylen [3] tld clu-o.c nghi€n
cr?u tr6n xric t5c TiOz du6i t6c dgng cria tia [IV.
Maria et al [9] dd th6ng b6o ring hoat tinh
quang xric t6c cria TiO2 phu thuQc vdo kfch
thu6c tinh th6 vi n6 quy6t ttinh khd ndng h6p
phu vd ph6n hriy c6c VOC tr€n bd m{t cta
chirng. Vdi c6c TiO2 c6 kich thudc tinh th6 lon
hcrn 7nm. xric t6c ndo c6 kfch thudc nh6 hcrn sE

c6 diQn tich b€ mAt l6n hon vd do v4y c6 ho4t
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tinh xric t6c cao hon. Vi6c gi6m ho4t tfnh rl6i
v6i cdc TiO2 c6 kich thu6c tinh th6 nh6 hcrn

7nm clugc gi6i thich nhu ld hp qui crla su thay
eOi cdu trric vd tinh ch6t diQn tu cria c6c tinh thC

kich thudc nano.

Trong c6ng trinh tru6c clAy [10] chirng t6i
dd nghiCn cfu phAn r?ng tr€n xric tric TiO2
Degusa P25 (Dr?c) vdi hdm lugng pha anatas vd
rutil tuong ung ld 80 vd 20%o. Trong d6 dd, xilc
<linh iluoc di6u ki6n phAn ring t6i uu cfrng nhu
vai trd cta hoi nudc vd di€u kiQn xri lf xric tric
ct6n tfnh ch6t cria xric ti{c Degusa. Mpc dich cria
bdi b6o ndy ld nghiOn criu sr,r 6nh hudng cria
kich thu6c hat TiO2 hi€u ST (Nh4t BAn) itu_o. c
x& lf d nhiQt dQ kh6c nhau trong phdn ung
quang oxy h6a hoi p-xylen trong kh6ng khi 6m
dudi t6c dung cria tia UV.
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2. Phuong phip nghiGn cuu

Chc chdt xfc t6c ctugc tli6u chti bing
phuong ph6p nhfng pht bQt TiOz hiQu ST01,
ST21 vd ST4l (ISK- Nhft bnn) tr€n dfia thriy
tinh pyrex theo phuong ph6p tucrng tp nhu [0].
Lugng TiO2 clugc nhung phri ld 30mg, diQn tich
phri TiO2 vd dugc chitiu s6ng li 68 cmz. Xric t5c
dugc ho4t ho6 d nhiQt dO 450, 550"C hoac bing
5nh s5ng UV d nhiQt d0 40"C trong ddng kh6ng
khi, trong 4 gid. C5c tinh ctr6t t1i-trOa cria xric
t6c nhu di€n tich bA mit ri€ng, kich thudc h4t,

thinh phAn pha cria TiO2, ndng lugng virng c6m
E6g, m{t d0 nh6m OH tr6n bO mflt xric t6c duo. c

x6c <tinh bing c6c phuong ph6p h6p phs BET,
nhi6u x4 tia X (XRD), quang ph6 hdng ngoai (IR)
vd tu ngo4i (W), tlugc m6 ti chi ti6t nong [0].

Khi nlng h6p php vd ho4t tinh cria xric t6c

<lu-o. c kh6o s6t bing phucrng ph6p ddng vi
luqnB. DiAu kiQn phin img theo ki5t qu6 nghiOn

cuu [0] <lugc chgn nhu sau: ndng dQ cria p-
e

xylen (Co-rp,);hoi nudc ( CL,) vd oxi (C"o,)

trong h5n hqp kni tham gia ph6n img tuong ting
bing 15,94 ; 11,5 vd 285,7 mgll; t6c elQ ddng
khi (V) du-o. c git c5 aitrtt ld 6 l/h, nhiQt dQ phin
img 400C vd chi6u tia UV vdi bu6c s6ng l. =

365 nm. HAp php p-xylen ho[c hoi nudc cfing
ti6n hdnh trong cli6u ki€n tucrng t.u nhtmg khdng
chi6u UV. Hdn hq,p phin img tlugc phAn tich
tr€n m6y sic kj khi Agilen 6890 plus, dAu dd

FID, cQt mao quin HP-l Methyl Siloxane
(30m; 0,32mm; 0,25pm). Lugng c6c t4o thdnh
tr€n b6 mit xic t6c dugc x6c elinh bing phuong
ph6p ddt xric t6c d nhiQt dO 500"C vd h6p php
lugng hoi nudc vd COz tao thenh bing
anhydron vi ascarit theo phuong tlugc md td
chi ti6t nhu trong [0]. Tinh t6an kich thudc hpt

ilu-o. c tinh theo phd XRD, theo phuong trinh
Scherrer (1) [l1]:

dr*n:573!2'1-, (l)' pcos9'

trong cl6: dnp- kich thu6c trung binh cria tinh
thd, ). - budc s6ng cria tia X (nm), p - chi€u

rQng cria % peak dflc trmg (d0), 0': g6c Bragg
(d0) vd 57,3ld hQ s6 chuyOn tu dcrn vi dQ sang

radian

S. f6t qui vir bin tuin

3.L Tinh chtit fi h6a cila xilc tdc

Bdne l. Tlnh ch6t c6c loai ch6t xric t6c TiOzhi0u ST0l, ST2l vd ST4l
D4i luqng Loai TiOr

STOI ST2I ST4I
95 95Hdm luqng TiO2,Yo

Klch thu6c h4t, nm

95

50,5

23

320

7

77,2 69,3 50

t2 15 20

41,2 10 l8,l 16,7

26 200

(I- tru6c xh $, IL III- xth lit d nhi€t il| 450" vd 550"C trong ddng kh6ng khi)

K6t qui bing I cho th5y etii vOi c6c TiO2

cr)ng ddy ST di€n tich b6 m{t ri6ng gi6m m4nh

khi kich thudc h4t ting tir 7 lln 200 nm vd gi6

tri cl4i lugng Ssel bi6n thi6n trong kho6ng rQng

(10- 320 tf tg. B€n c4nh d6 ss thay AOi Aien

tich b€ m[t ri6ng khi nhi€t d0 xr] lj thay d6i
cfing php thuQc vio kich thu6c hat. TiOz c6

kich thudc h4t cing nh6 sr,r thay d6i kich thudc
h4t vd di€n tich b€ mat riOng cdng nhanh khi
nhiQt dQ xri l;i tdng. MAu ST0l v6i kich thu6c
h4t nh6 (7nm) c6 c6c d4i luqng ndy thay tt6i
nhanh ntr6t. fni tdng nhipt d0 xir lf d6n 450 vd

550"C di€n tich bA mat ri6ng cria m6u ST01

gi6m tuong ftng 76 vit 78% vd kich thu6c hat
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tdng tuong tmg 70 vd 100%. Trong khi d6, sau

khi xri ly d 450"C kich thu6c h4t cria ST21 m6i
tdng l5Yo, cdn diQn tich b6 m{t ri6ng vAn chua

thay tl6i vi gi6 tri tlai lugng Sssl chi gi6m -
20% kJli kfch thudc h4t tdng 30% tt nhiQt clQ xu
l! 550"C. Nguo.c l4i, d6i vdi mdu ST41 v6i
kich thu6c h4t lcrn (200 nm), sau khi xri lf nhiQt

diQn tich bA mat ri€ng cao hCIl, nhung xric t6c

ndy vin c6 diQn tich b6 mit ri6ng r6t th6p. Ro

rdng, c5c hat c6 kich thu6c trung binh c6 dQ 6n

dinh cao hon trong qu6 trinh xri ly nhipt. Tuy
nhi€n, ngay cit sau khi xri lf o 550"C diQn tich
b€ ri€ng cria ST0l v6n cdn 69,3 m2lg, cao hon
miu ST2l vd kfch thu6c hat mdi <tat t6i l5nm,
nhd hcrn miu ST2l tru6c xri lV.

Hinh I cho th6y, phO UV cria ci ba miu ct6u
tAc6 dpng ddc tlung v6i di€m udn trong khoing

380-386 nm vd nlng lugng ving tr6ng bing
3,2-3,3 eV. Di€u ndy chimg t6 trong c6c m6u

xric t6c TiOz <tAu o d4ng anatas. Ki5t lufln clugc
,.iki€m chung qua phdn tich XRD (hinh 2). Theo

d6, trong tfit cit cdc m6u TiO2 dAu chi tdn tai o
pha anatas. Tuy nhi6n, dac di6m dgng ph6 cria

timg lo4i TiO2 khdc nhau. ST01c6 dudhg kinh
h4t TiO2 nh6 (7 nm) clucr. c <l[c hmg bdi c6c

-. , 
^mfii bdu v6i culng tlQ thdp. C6c oxit titan

ST21 vd ST41c6 kich thu6c h4t lcrn (tu 20 nm

PhO tIV-Vis cta c5c m6u TiO2 ttugc d6n ra
trong hinh 1. Theo ph6 UV cia c6c m6u TiO2
c6 th6 tinh duo. c ndng luqng virng c6m @6)
theo cdng thirc (2) [12]:

Ec: hT (2)

*STOI

-sl?l
*s14r

trd l6n) c6 c6c mfii hgp, nhgn, cuhng <lQ cao

hon. Di€u ndy ld do trong c6c m6u ST2l vd
ST4l tinh thd TiO2 c6 kich thudc l6n hon. Sau

khi xri l)t d 4500C, dang ph6 XRD (hinh 2) cin
ST0l da gAn giting v6i m6u ST2l, c6c mfii c6

cudng eiQ m4nh hon vd kich thu6c h4t rt6 ting
d6n l2nm, thuQc nh6m c6 kich thu6c trung
binh. Ddy cfing ld lf do vi sao diQn tich bd mat
ri6ng cta vAt lieu gi6m 4,2 6n. Khi ti6p tgc
tdng nhiQt dQ xri lf l6n drin 5500C thi ph6 XRD
cria xtc tric hic ndy cld hodn toan gi6ng vdi c6c
m6u ST2l, tl6ng thdi kfch thudc h4t ild dAttli
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Hinh l. PhO UV cria cdc m5u TiOz : l) ST01; 2,3)
ST2l vd ST41.
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15nm vd diQn tich bd m[t xric t6c cfing gi6m tli
4,6 lAn, r6t gAn vdi m6u ST21. Ki5t qui ph6n

tich XRD cfing cho th6y sau khi xfr li nhiQt

trong t6t cd chc m6u TiOz ct6u v6n chi c6 mQt

pha anatas tdn tai. K6t qun ndy phir hqp v6i

nghi€n cr?u cria Kyeung Youl Jung et al. [13],
theo d6 thi trCn 5000C pha rutil vin chua hinh

thanh vd n6 chi Uat dAu hinh thinh vtvi hdm

luqng r6t th6p fthodn g 1,5%o) tv nhiQt d9 6000C.

PhO IR (hinh 3) cta c6c TiOz: ST01, ST21

vd ST41 cho thAy ci ba m6u dA:u c6 mfii hAp thp

cuc <lai d c6c tAn sO l+ZO - 3438 cm'r vd 1634 -

1645 cm-t, il[c trung cho dao <tQng ho6 tri cria

nh6m -OH mang tinh bazo li€n k6t m4ng. Tuy

nhi€n eOi vOi ST0l culng tlQ cria c5c phd h6p

thg cpc dai d tin sO l+ZO cm-t cao hon nhi€u so

vdi TiOz ST2l vd ST21 cao hcrn ST4l.
Di€u ndy cho thSy mflt dO nh6m -OH trong

mdu c6c TiO2 gi6m khi kich thu6c hpt cria n6

ting. Cudng dQ phO IR cria m6u ST0l cao hon

ST21 r6t nhiiiu, trong khi d6 ST2l vd ST4l x6p

xi nhau. Nhu vfy OOi vOl h4t c6 kich thudc 7nm

khi ning t4o nh6m -OH cao hon so v6i hpt c6

kich thu6c tir 20nm trd l€n.

3.2. Kha ndng hdp ph4 p-xylen vd hoi nudc
ffAn cdc xilc tdc

f; 'r2.Jn '.,1

!€ |

l. gt 0l

2-Sr 11

usT tl

silt?li
4r i$i sN xrJ iG ,o! .t\u

Hinh 3. Ph6 IR cria c6c TiO2: 1) ST 01,

2)ST2l vd3)ST4l. .

Bing2.D4i luqng h6p phg p- xylen (Aj vd hoi nudc (Ayy) cria c6c xtic t6c sau khi xti lf nhiQt (Di€u kiQn hAp

phg: 400C, V = 61./h, ttrOi luqng xric t6c my1: 30 mg, Co*yr"n= 15,9 mg/I, CL 
^o:11,5 

mg/I, Ci.: +SZ mg/t)

Xuc t6c STOI ST2I ST4I

Nhiet d0 xt lf xric t6c, oC

Ax.l02, mmoVg xric t6c
mmoVm'xric t6c

An.102, mmoVg xric t6c
mmoVml xtc t6c

Ax/Aw
(Ax+Aw)s5o/(Ax+Aw)450

550 450
2r9 ll2
3,16 2,21

389 667
5,61 13,21

8,77 15,42

0,56 0,17
1,0

(Ax+Aw).102, mmoVm2 xric t6c 6,23

450
148

1,92
333
4,31

0,45
1,4

550
135

3,28
500
12,13

15,41
0,27

450
262
14,48
444
24,67
39,1 5

0,59
0,9

550
146
8,74
444
26,59
?5 1?

0,33

Sser.sso/Sesr.+so 0,9 0,8 0,9

K6t qui bdng2 cho th6y, khi ndng hAp php

p-xylen vi hoi nu6c (A;+Ays) cira c6c oxit titan

tdng theo thrir t1r sau:

sTol < sT21 < sT41 (3)

nghia li tdng theo chiAu ting cria kich thu6c

hat. Khi ndng h6p phg tuong tkii cria p-xylen so

v6i hoi nudc dugc tlanh gi6 theo fj' l9 Ax/Aw.

K6t qun nhin ttugc chi ra ring, TiO2 c6 6i lyc

v6i hoi nu6c cao hon p-xylen vd 5i lqc ndy phg

thuQc vdo kich thudc hat. TiOz anatas vdi kich

thudc h4t 20nm c6 khd ndng h6p phu nu6c cao

nh6t, do d6 kha nlng h6p php tuong dt5i xylen

cria n6 th6p nh5t, cdn ST0l v6i kich thudc h4t

7nm c6 kh6 ning h6p phu xylen vd hoi nudc

tuorg duong nhau.
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Anh huong cria nhiQt dQ xu lf tt6n khi ndng

h6p php cta c6c TiOz <luo.c d6nh gi6 theo tj' lp
t6ng dai luqng h6p php p-xylen vd hoi nu6c cta
m6u xri li d 550o vd 450oC,

[(Ax+Aw)5so/(Ax+Aw)450]. Ta thAy, khi kich

thu6c h4t TiO2 t[ng f] lp ndy gi6m dAn. Ei6u
niy du-o. c gi6i thich nhu sau, TiO2 kfch thu6c

trung binh c6 khi ndng h6p phg p-xylen vd hoi
nudc ttit nn6t. rcri nhigt ttQ xu lf tdng kich
thudc h4t tdng, dtii v6i ST01 do c6 kich thudc

nho n€n tdng nhiQt dO xri lf h4t cria n6 chuytin

tir virng kich thudc nh6 sang virng kich thu6c

trung binh ndn hAp phu ting. ST2l do kich
thu6c hpt ban dAu tuong d5i l6n, su thay .l6i

kich thu6c h4t kh6ng nhi6u n6n khi ndng h6p
tAphp cria n6 khdng ddi. ST4l c6 kfch thu6c hat

Bdng 3. DQ chuy6n h6a ctAu (Xo), dO chuyiSn h6a sau 30 phrit (X3o), 60 phft (X6s) ldm vigc vd luong ci5c tgo

thdnh.sau 60 phrit ldm viQc (C) trong phdn img qu^ang oxy h6a p-xylen tr6n c6c xtic t6c kh6c nhau^ ilugc hogt h6a

theo c6c cnri aO: I) 40"C+ UV; rq +sooc vd III) 5500C (Di€u kiQn phdn img: Uv, 400c,

V : 6Vh, ms: 30 frg, Co*yl"o: 15,9 mg/I, .: 11,5 mg/l, Ci :488 mg/l )zu u2

Xric t6c STOI ST21 ST4I

qu6 l6n, n6n khi tlng nhiQt tlQ xt ly tu 450" l6n

550oC, di€n tich bO mat ri6ng cria n6 gi6m din
t6i etai luqng h6p php gi6m. Di6u ndy phi hqp

vdi k6t qud phdn t(ch diQn tich b6 m4t ri6ng vd

pnO XnO.

OC trdnh sg thay aOi ncn thu6c h4t dudi t6c

dpng cria nhiQt d0 m6u ST0l dugc xri lj bing
W o 400C. O tli€u kiQn xri ly ndy t14i luong

h6p phg p-xylen thu <lugc cao hon m5u xri l;i d
450"C (2,5 so voi 1,92.10-2 mmol/m'). Trong

truhng hqp ndy khA ndng h6p phg cao cria h4t

kich thu6c l6n hon kh6ng bir trir <lugc diQn tich

b6 mat ri6ng gidm qu6 nhanh (76%).

3.3. Khdo sdt hoqt tinh xilc tdc

DiAu kiQn ho4t h6a
Xo%
Xzo,%o

Xao,%o

III
85 62

t7 25
10,5 l0

ru[uilm
58 56,9 43,0 49 31,9
7,2 7 7,4 6 8,4

99s33
C (mmoVe) 0,157 0,092 0,077 0,107 0,072 0,109 0,125

Kt5t qui kh6o s6t hoat tlO cta c6c xirc t6c

clugc trinh bdy trong bAng 3. Tir b6ng 3 tathdy,
eOi vOi tit cir c6c miu ho4t dO dAu cia xirc t6c

gi6m khi nhi€t d0 xrl lf vd kich thudc h4t tdng.

Cd hai yriu t5 ndy tt€u n6i l6n ring, kich thu6c

hat TiOz cdng l6n hoat d0 xric t6c cdng th6p.

Di€u ndy c6 th6 li6n quan d6n s5 luong nh6m

OH trong c6c xric t6c. Theo ktit qud nghi€n cr?u

IR d tr6n thi TiO2 c6 kich thu6c h4t nh6 hcrn c6

lugng nh6m OH nhiAu hon. Theo c6c thc gi6

[14] chinh nh6m OH v6i vai trd ld tdm axft

Lewis, sE ld tdm h6p php p-xylen nho li€n ki5t

gita nh6m OH vdi H tr6n ph6n tri p-xylen.

D6ng thdi nh6m OH cflng ld ngu6n sinh gtic tg
do OH' ld t6c nhdn cho oxi ho6 p-xylen. Sau khi

xri lj bing W d nhiQt dQ phdng, ho4t dQ cria

ch6t xric t6c ST0l cao hon so vdi khi xri lf
nhipt. Di6u ndy c6 th€ gini thich ld do khi xri lj
bing W d 40"C kich thu6c hat vd diQn tich bd

m4t ri€ng cta x0c t6c clu-o. c bdo toin, cdn xri lj
o nhiqt tlQ cao dd ldm ting kich thudc h4t TiO2

vi gi6m Ssrr gu6 nhanh, n6n mflc dir s6 nh6m

OH tdng cfing kh6ng tlfi bir trir.

o6i voi ST0l dO chuy6n h6a Xro sau khi xri
l)t d 4500C lA cao nh6t, hay n6i c6ch khSc dO

b6n ldm viQc cta chtng t6t hgn. Theo ki5t qud

nghi€n cftu trudc il6y, dtii v6i TiO2 Degusa P25

[10], viQc hopt h6a c6c xric t6c o 450o ho4c

5500C gi0p cho bA mat cria xfc t6c s4ch hon vd

c6c t6m cria xric t6c dE t6i tao c6c nh6m
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hydroxyl hon so v6i xric t6c ho4t h6a bing tia
uv d 40"c.

So s5nh hoat d0 cria xfic tac v6i khi ndng

h6p phg cria chfng, th6y chring bii5n thi6n

ngugc chi6u nhau, khi ting kich thu6c hat khd

nang h6p thg tdfig, cdn ho4t tlQ giAm. B6n canh

d6, cflng th6y ring, AOi vOi ST01 sau khi xri lf
d 450"C diQn tich b6 mat ri6ng dd gihmT6Yo tir
320 'xu5ng 77,2m21g, nhung hoat tlO ctAu chi

giim 27o/o. O6i vOi tdt ch c6c xric t6c lugng

gi6m ctQ chuy6n h6a cria c6c m6u xu lf kh6c

nhau kh6ng f! lQ v6i sp thay d6i cria S"ur. T6t

cd nhirng hipn tuqng ndy khing <linh ring diQn

tfch bO mlt ri6ng, cfing nhu khi ndng h6p phg

khdng ph6i ld y6u t6 tr.uc ti6p li€n quan vdi hopt

<10 xric t6c trong phin img quang oxi h6a, mir

kich thudc hat chinh ld nguy€n nhdn t4rc ti6p

quy6t dinh hoat ttQ ctra chring.

Tt bdng 3 thhy ring lugng c5c t4o thdnh

sau 60 phft phdn img cria c6c xtic t6c tlng the.o

thf tu ST0l < ST2l < ST41, trilng vdi day (l)
theo kh6 nnng h5p php tdng (A1+A,p7) cta
chring. NghTa ld kich thu6c hat cdng l6n, khi
ning h6p php cria TiO2 cdng cao vd lugng c5c

tpo thdnh cdng nhiAu. Tuy nhi6n, khdng c6 m5i

quan hQ mft thit5t gita <lai lugng h6p php p-

xylen (Af vd lugng c6c tpo thdnh. Phdn tich

ki5t qud cho th6y dO phAn ung di6n ra cAn c6 h6p

phg cria cd p-xylen vd hoi nudc, nhtmg huong

chuyi3n tit5p cria ch0ng phu thuQc vdo kich

thu6c h4t. TiO2 kfch thudc hpt nh6 khdng

thufln lgi cho t4o c6c n6n p-xylen hAp phg

chuytin h6a theo hu6ng oxy h6a s6u, cdn TiO2

h4t lon thufln lgi cho ph6n ftng tpo ctic, d6n d6n

gidm ho4t dQ oxi h6a.

C6 th6 thAy ring, khi ting nhiQt dQ xrl li
lugng c5c t4o thdnh sau 60 phrit ldm viQc cia
xfc tac ST01 vd ST21 giim, tuong tp qui luit
bi6n thi6n cria itQ chuyi5n h6a, cdn tr€n ST4l thi
ngugc l4i. Nghia li tr6n c6c TiO2 kich thudc

nh6 (S 20nm) t4o c6c c6 quan hQ v6i sin phAm

cria phin img oxi h6a, cdn tr6n xtc t6c h4t l6n

ST4l hai phin img ndy di6n ra c4nh tranh nhau.

4. K6t lufn

Qua k6t qui nghidn cr?u phin img quang oxi
h6a p-xylen tr6n c6c xric tac ST c6 thiS rut ra
mOt sti kt5t lu{n ve anh huong cria kich thu6c

hat d6n tinh ch6t lf- h6a vd ho4t clQ cria xric t6c

TiO2 anatas nhu sau:

- DiQn tich bA m{t ri€ng cria TiO2 giim
m4nh khi kich thudc h4t t[ng tir 7 l€n 200nm.

- TiO2 h4t cdng nh6 thi kich thu6c h?t cria

n6 ting cdng nhanh vd diQn tich b€ mflt giim
cdng nhanh khi tdng nhiQt d0 xri l1i mdu. Sau

khi xu lj nhiQt, d nhiQt dO 450"C m6u ST0l vdi
c6c h4t kich thudc 7nm c6 diQn tich b6 mat

gi6m76%o, cluong kinh hat tdng d6n 12nm. M6u

ST2l v6i kich thu6c hat 20nm c6 d0 6n <linh

cao.

- Kich thu6; h4t khdng 6nh huong d6n khd

nbng h6p thu electron vd ndng lugng virng c6m

cira TiO2 vd sau khi xu l)7 d 450" vd 550oC

thdnh phAn pha cira c6c m6u kh6ng thay tl6i,

v6n d d4ng anatas.

- TiO2 c6 kich thu6c h4t cdng nh6 thi c6 s6

lugng nh6m OH cdng cao.

- Khe n[ng h6p php vd t4o c6c cria c5c oxit
titan tlng theo khi kich thudc h4t tdng, cdn ho4t

dQ quang oxi h6a thi ngugc l4i, TiO2 c6 kich

thudc hpt cdng nhd thi ho4t <lQ cdng cao.

T6m l4i, kich thu6c hat ld ytiu tti tryc tit5p

quyiSt dinh tinh ch6t lj- h6a vd khd ndng h6p

phg, ho4t dQ quang oxi h6a cf,ng nhu khd n[ng
t4o c6c cria TiO2 trong ph6n ftng quang oxi h6a

p-xylen.
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Effects of particle size of TiO2 on catalyst properties and
activity for p-xylene photooxidation

Nguyen Quoc Tuanl, Nguyen Tri2, Ho Cam Hoai3, L.rr, CamLoc2
t Da Lot (Jniversity, I Phu Dong Thien Vuong, Da Lat

zlnstitute of Chemical technology, VAST, I Mac Dinh Chi, Ho Chi Minh, Vietnam
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of Natural Sciences, WU-HCM, 227 Nguyen Yan Cu, Ho Chi Minh, Vietnam

Titanium oxide ST0l, ST21 vd ST41 have been used as catalysts for gase-phase photooxidation of
p-xylene. Physico-chemical properties of catalysts were determined by the methods of BET
Adsorption, X-ray Diffraction (XRD), W, and IR. Experimental data showed that, particle size of
TiO2 appears as the factor, directly determined the physico-chemical properties of catalysts as well as
their photooxidation activity. The spesific surface area and amount of -OH group of catalysts
increases as partical size of TiO2 decreases. Adsorption capacity and coke formation of titanium oxide
increase, but their photooxidation activity decrease as partical size of TiO2 rises.


