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1. Dat van dé

Trong nhiing ndm gin diy, oxi h6a quang xic téc pha hoi dudc quan tam vi né
dude Ung dung manh trong viéc lam sach khéng khi. Nhiéu hgp ch&t hitu co bay hoi
(VOCs) nhu ankan [1-5], anken [4,6], cic hidrocacbon thom [5,7-11], caAc hgp chét chila
oxi [5,8] va tricloroetylen [2,5] bi oxi h6a & nhiét d6 méi trudng, cé xic tac TiO, dudi tac
dung cia 4nh siang UV hoic UV-A véi chit oxi héa 1a khéng khi ho&c oxi. Xdc tac
quang Ti0, thuong ph&m (Degussa P25) 1a hgp phin cla hai dang tha hinh anatas va
rutil véi ty 1& khodng 80/20 c¢6 hoat tinh cao hon hai dang pha tinh thé anatas tinh
khiét. Diéu nay dudc 1y giai do ban chat da pha cua hat di 1am téng hiéu qua cuaa cip
dién tu-15 tréng quang sinh [12). D tang hoat do va phat trién dng dung phan dng, cdn
md rong viung hap thu anh sang cta vat liéu. Viéc dua cac nguyén t& la vao TiO,, nhdm
muc dich chuyén phé h&p thu nang lugng 4nh sang cia TiO, sang ving anh sang kha
kién 12 mét trong nhiing phuong phap duge biét dén nhiéu nhat. Mot hudng tiép cln 1a
dua kim loai chuyén tiép vao TiO,, Anpo et al [6] da thay th& Ti* trong mang TiO, bing
Cr¥, V¥ hosic V** bing phuong phap ghép ion (ion-implantation method). Ho di chi ra
ring, viing hap thy anh sang cia Ti0, duge cdy Cr** di chuyén vé viing kha kién. Nhiéu
cdéng trinh nghién citu [13-17] ciing dd cho thay TiO,cdy N ciing ¢6 ving hdp thu 6 mién
anh sang kha kién (> 450 nm).

Trong bai bao nay ching t6i nghién citu cac dic trung vat 1¥ va khao sat hoat tinh
quang xic tac cua céc xdc tac TiO, cAy Nitg, Vanadi, va TiO, mang trén cac vat liéu
mao quan trung binh (Si0, va MCM41) dé1 vé6i phan dng oxi héa hdi p-xylen trong
khong khi 4m.

2. Thyc nghiém

Xuc tac duge diéu ché ti cac vat lidu TiO, (ST01), hdn hop TiO,-ZnO (ST31) ISK-
Nhat), TiO, - cdy N (N-T), TiO, cdy V (V-T1, V-T2) va cac xic tac TiQO, mang trén cac
chat mang khac nhau: Si0, (T1/Si1, Ti/Si2), MCM41 (TYM) 6 dang mang mang trén diia
thay tinh pyrex theo phuong phap nhing phi, sdy 8 nhiét d6 110°C. Lugng xiic tac duge
nhing phu 30 mg, dién tich nhing pha 68 cm? Xuc tc duge hoat hoa d nhiét d6 450,
550°C hoac UV @ nhiét d9 40°C trong 4 gid. Cac méu TiO, bién tinh (N-T, V-T1, V-T2)

57



58 Trin Minh Hanh, Nguy&n Qudc Tuin, Luu Cdm Loc

va TiO, mang trén chat mang (Ti/Sil1, T¥/Si2, TUM) duge diéu ché tai phong Cong Nghé
V4t Liéu Sach, Vién Héa Hoc (Vién Khoa hoc va Cong nghé Viét Nam).

Thanh phén nguyén t& cia xidc tac duge xac dinh bing phudng phap phé hap thu
nguyén td (AAS) trén thiét bi Shimadzu AAS 6800 (Nhat). Dién tich bé mit riéng va
kich thuéc 16 x6p cla xiic tac duge xac dinh bang phuong phap hdp phu BET trén may
Chembet 3000. Thanh phén pha xtc tac dude xac dinh bing phudng phap nhiéu xa tia
X (XRD) trén thiét bi X-Ray Diffractometer SIEMENS (Dic). Ham lugng pha anatas
trong TiO, duge tinh theo cudng dd pick I, dac trung cho anatas 6 goc 20= 25,3° va
cudng dd dic trung cho pha rutil Iy ¢ géc 20= 27,5° theo [15]. Khao sat hoat tinh xdc tac
bing phuong phap déng vi lugng & 40°C, st dung dén UV (A = 365nm), téc d6 déng tdng
6l/gid va ham lugng cha p-xylen, hoi nudc va oxi theo [18] tuong tdng la C°, ., = 19 mg/l;
C;10= 11,5mgN ; C;l = 488mg/l. Kha ning hap phu p-xylen cua xic tac duge khao sat

trong didu kién tuong tu nhung khéng chidu anh sang. Hon hgp phan ing duge phin
tich trén may sic ky khi Agilen 6890 plus, ddu do FID, ¢t mao quan HP-1 Methyl
Siloxane (30m; 0,32mm; 0,25um). Lugng cacbon ling tu trén bé mat xdc tac dude xac
dinh bang phudng phap dét xic tac sau phan dng trong dong khéng khi ¢ nhiét dé
550°C va hadp phu ludng hoi nude va CO, tao thanh bing anhidron va ascarit cho dén
khi khéi lugng khong déi.

3. Két qua va ban luin

3.1.Tinh chat 1y - héa cua xuc tac

Bang 1. Thanh ph4n, didn tich bd mit ridng (Sge.) va kich thudc hat (d,,,)
cla céc xac tac TiO, bian tinh

d,,. nm Phudng
Xde tac Ky hidu Thanh phidn Sger. Mg phéap diéu
ché
STO1 STO1 95% TiO, ( Anatas) 320 7 -
-X{r ly 450° 100% Anatas 77,2 12
-XUt ly 550° 100% Anatas 41,2 15
ST31 STa1 79,6%Ti0,+20,4%Zn0O 250 7 -
-Xit ly 450° 65,8 11
Xt ly 550° 41,6 17
TiO, cdy N N-T ~0,25%N+TiO, 15 80 T4m
TiO, cdy V V-T1 | 0,003%V,0,+TiO, 83 20 Sol-gel
TiO, cdy V V-T2 | 0,0029%V,0,+TiO, 118 7 Két tlia
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TiO, mang trén MCM41 | TiM | 1,5%TiO/MCM41 382 20 T4m
TiO, mang trén SiO, TUSi1 | 1.9%Ti0,/Si0, 454 360 Sol-gel
TiO, mang trén SiO, TUSi2 | 2,14%Ti0,/SiO, 392 580 Sol-gel

Theo két qua phén tich AAS, ham ludng V,05 trong miu V-T2 diéu ché& bing
phuong phap két tia va V-T1 diéu ché bang phuong phap sol-gel khong chénh léch
nhiéu (0,0029 va 0,003%). Diéu dé chitng to ring ham luong V dudc cdy bing 2 phudng
phap 1a nhu nhau. Ham lugng TiO, trén cac mau mang trén chat mang (Ti/Sil, TV/Si2
wva TVYM) chi khoang 1,5 - 2%.

Két qua bang 1 cho théy, dién tich bé mit riéng ctta cdc mau xic tac STO1, ST31
déu gidm nhanh sau khi xit I§ nhiét. Xit 1y 8 450°C, Sgey cta ST01 va ST31 giam tuong
Ung 76 va 74%, con xi 1y & 550°C giam 87 va 83%. Trong khi d6 kich thudc hat cla
ching ting ti 7 nm lén dén tuong tng 1& 12 va 11 nm sau khi xu 1y ¢ 450°C va 15-17
nm sau khi xit ly g 550°C.
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Hinh 2. Ph3 XRD cta ciac miu xac tic N-T, V-T1
va V-T2

Hinh 1. Phd XRD clia cdc miu ST01 va ST31 xurii
d 40°C bling tia UV (a) va 450°C (b)

Phé XRD cta cac miu TiO, STO1 va ST31 (hinh 1,a) cho thay chi ¢é cac mii dac
trung cho pha anatas biu, cudng do thap. Sau khi xi ly 6 450°C (hinh 1,b), cAc mii tro
nén nhon va cudng dé6 manh hon. Diéu nay mét 14n niia ching té TiO, sau khi xu 1y &
450°C c6 kich thudc 16n hon. Day ciing 1a 1y do vi sao dién tich b& mit riéng cua STO1
giam 4,2 l4n, con caa ST31 13 3,8 14n. Sy thay déi dang phd XRD cia miu xic tac TiO,
— ZnO (ST31) cham hon mAu STO1, phd XRD ctia ST31 sau khi nung & 450°C thay ddi
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it, vAn tdn tai nhiing mii t4. Diéu nay phu hgp véi két qua phén tich dién tich bé mat
riéng va kich thudc hat & trén. Tuy nhién su khac biét nay 1a khéng nhiéu.

Trong phd XRD ctia miu ciy Nitd (N-T) (hinh 2) xu#t hién cdc mii dac trung cho
pha rutil bén canh pha anatas. Ham lugng rutil tinh theo tai liéu [17] 12 7%. Cac maiu
xuc tac bién tinh bing vanadi c6 thanh phin pha xie tac chi yéu 1a anatas. Vi ham
lugng Nito va V,0; rat thadp nén ching khéng xuit hién trong phé XRD. Trong phd
XRD cua céc xic tac Ti0,iSi0, chi quan sat thiy cidc miii dic trung cho SiO,, khéng
xuit hién cic mii cia TiO,. Diéu nay c6 thé 1a do ham ludng TiO, rat thap, phan tan
cao nén cac miui TiO, khéng phat hién thay.

Phé UV ctia cac mAu TiO, duge thé hién trong cac hinh 3 va 4. Theo phé UV-Vis
thdy ring, kha niang hap thu anh sang cta cac miu TiO, bién tinh 83 md rong dén 460
(N-T) va 510nm (V-T). Nidng lugng ving cdm cia cac xic tac TiO, va TiO, bién tinh
dude tinh bang cong thitc [19]:

E,=1239,8/1, eV

Véi E, 1a ning lugng ving cdm (eV), 4 1a budc séng tai di€ém udn trén phd hdp
phu (nm). Két qua dugc dua ra & bang 2.
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Hinh 3. Ph8 UV-Vis clia cdc miu xiic tic TiO, Hinh 4. Phd UV-Vis cla cac miu xic tac TiO,
cdy-N va Ti0, cidy-V mang trén cic chit mang
Bang 2. Viing budc séng anh sang bj héip thu va niing lugng ving c¢am (E;)
clia cic xuc tic cac TiO, khac nhau
Xdc tac Budc s6ng hap thy, nm Diém udn, nm E.. ev
STO1 344 - 428 386 3.2
ST31 338 - 420 380 33
V-T1 342 - 506 420 2,95
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V-T2 344 - 510 404 3,06
N-T 385 - 460 410 3,02
TiSit 360 - 420 350 3.54
Ti/Si2 340 - 400 350 3,54
TiM 220 - 300 260 47

Theo nang lugng vang cAm ta thay, thém phu gia Zn kha nang hdp thu anh sang
cta TiO, thay déi khéng nhiéu, trong khi d6 cdy Nito va Vanadi vao titan oxit déu cho
E, thap hon so vdi STO1. Theo [20], sy dich chuyén cia phé hdp thu &nh sing sang
viing kha kién cia miu N-T 1a do cac electron dudc gitt lai tai nhing vi tri khuyét caa
oxi va do sy hinh thanh beta-N (TiN) trong ciu tric tinh thé va cac tac gia da dua ra
coéng thic téng quat ctia xiic tac cdy N 1a TiO, N,. Theo tai liéu [20] ti 1é N/Ti trong
mang tinh thé 1a khéng 1dn hon 0,2%. Hai xtc tac V-T1 va V-T2 ¢6 kha nang hap phu
anh sang t6t hon N-T. Dac biét xuc tiac V-T2 ¢6 thé hap phu anh sang dén budc séng
>.= 510 nm. So sanh hai miu V-T1 va V-T2 ta thay, V-T1 vdi kich thudc hat 20 nm c6
kha nang hép thu 4nh sang tst hon V-T2 véi kich thuée hat 7 nm. O buéc séng A =385
nm, kha nidng phan xa anh sang (% R) cia cdc mau nhu sau: STO1= 18,4; ST31= 25,8;
N-T= 16,8; V-T1= 13,3 va V-T2= 15,8%. Nhu vay, cdy V va N vao TiO, 1dm giam kha
nang phan xa anh sang cua chiing, con thém ZnO thi nguge lai 1am tang dai lugng nay.
Trong khi d6 vdi ham lugng TiO, ~ 2% ca ba xiic tic mang trén chAt mang MCM41 va
Si0, déu cé nang ludgng viing cAm cao hon ST01 va hdp phu anh sing trong viang budc
séng ngin hon. Trong &6 déc biét mAu TM chi hadp phy anh séng trong viang 200-300
nm va nang lugng viing cdm dat tdi 4,7eV. Nhu da biét trong phd UV-Vis viing miii g
v6i bude séng 210 nm dic trung cho su tdn tai titan niim trong mang Ti- Si0, va viing
miii dng vdi budc séng 300 nm déc trung cho sy tén tai cha titan ndm ngodi mang luéi
(dang anatas) [21].Tu hinh 4, ta thdy: Cac miu Ti/M, Ti/Silva Ti/Si2 déu ton tai Ti
nim trong mang chit mang va cac miu Ti/Si cén c6 Ti ndm ngoai mang SiO.,.

3.2. Kha niang hap phu p-xylen va hoat dé clia cac hé xuec tae

Bing 3. Lugng xylan hip phu (A,), dé chuyén héa diu (X), 49 chuy8n héa sau 30 phut (X,,)
va lugng cacbon ling dong (C) sau 60 phat phdn ing quang oxy héa p-xylen
trén cdc xdc tic duge hoat hoa & 450°C

Xuc tac STO1 ST31 N-T V-T1 V-T2 WM Ti/'Si1 | Ti/si2
A,. 107, mmol/m? 0,75 0,82 - 7.2 58 2,0 2.1 1.9
X5 % 62 36 42 78 93 77 96 97
Xy % 25 14 24 16 73 34 20 13
AX, % 60 61 43 79 21 56 79 86
C., mg/mg xuc tac 1,10 1,6 1.27 0,97 0,84 1,16 0,68 3,36
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Tt bang 3, cho thiy su anh hudng ctia phu gia dén kha nang hip phu cua xudc tac
rét khac nhau. Trong khi tron thém 20%ZnO khong 1am thay déi gi4 tri dai luong hip
phu Ay (mmol/m? thi trén cac miu cdy V va mang TiO, trén chdt mang dai lugng hap
phu Ay déu tang so vdi STO1. Diéu nay c6 thé giai thich nhu sau, mac did hai miu STO1
va ST31 c¢6 thanh phin khac nhau, nhung tinh chét 1y héa cha TiO; va ZnO tuong tu
nhau, nén kha ning hdp phu p-xylen la nhu nhau. Céc xtc tac TVM, Ti/Si1 va TV/Si2 c6
tinh chét 1§ - héa rat khac nhau (kich thudc hat, dién tich bé m#t riéng, phé UV-Vis va
XRD khéac nhau), nhung déu chita ~2%TiO, nén vin cé dai lugng hép phu xylen tinh
bing mmol trén 1 m? bé mit (hoic trén 1 tdm TiO,) x&p xi nhau (~2 mmol/m? va cao
hon STO1 va ST31 2,5 1dn (tinh trén 1 m? va cao gdp 125 ldn néu tinh trén 1 tam Ti0,.
Tit phén tich trén ta thiy, trong cAc hé xic tic nay kha nang hép phu p-xylen phu
thudc vao sd tdm Ti0, c6 trong xic téac, con chit mang chi c6 tac dung phén tan cac tdm
Ti0,, nhd d6 tang s6 phén td xylen hip phu trén 1 tdm TiO, 1én nhiéu 1dn. Cac xic tac
cdy lugng nhé V,0; (~0,003%) ciing 1am téng dai lugng hip phu Ay 1én 7,4 — 9,6 l4n.
Didu d6 ching to V,0; da 1am thay d6i tinh chat caa TiO, va anh hudng rat 16n dén hap
phu p-xylen. Hai m&u V-T1 va V-T2, ¢6 thanh phin tudng tu nhau, nhung V-T1 ¢6 kich
thudc hat 16n hon (20nm so vé1 Tnm), cé dai lugng hp phu xylen cao hon miu V-T2.
Két qua nay phd hgp véi két lun trude day cua ching tdi [22], theo d6 TiO, c6 kich
thudc hat 1én hon c6 kha nang hip phu cao hon.

Theo két qua nghién citu trude day [18] xdc tdce tdt nhat 1a duge xit ly ¢ 450°C
trudc khi tham gia phan ng. Do 46 hoat d9 trong bang 3 461 vdi tat ca cic xic tac déu
duge xt 1y 6 450°C trude khi khao sat hoat d4. Hoat d6 ddu (X)) cia cac xic tac giam
theo thd tu sau:

TSi1 = TVSi2 = V-T2 > V-T1= TVUM > ST01 > N-T > ST31 (1)

Nhu viy, cic xdc tdc mang trén Si0, va MCM41 déu c6 hoat dé cao hon STO!.
Céc xuc tac bién tinh c6 hoat d9 rat khac nhau. Thém ZnO va Nito hoat d6 diu cia xtc
tac TiO, giam, trong khi d6 vanadi lai lam téng hoat d§. Xic tac ST31 cé hoat tinh kém
hon STO1 1a do, mac da ZnO c6 hoat tinh quang tuong ty TiO, nhung khi trdn thém
ZnO vao TiO, xic tac hap thu 4nh sang c¢6 budc séng ngin hon va ning lugng ving cimn
cao hon. Mat khac ciing thdy réng, xic tac ST31 1a mot trong nhiitng miu c6 lugng
cacbon ngung tu cao nhit. Xudc tac cAy N mic dd c6 kha niang hdp thu anh sing buéc
soéng dai hon va nang lugng ving cm thép hon, nhung do c6 kich thude hat 1dn, thuén
1gi cho tao cacbon ngung két, nén c6 hoat do th&p hon. C6 thé cho rding mjt trong nhinrg
nguyén nhén chinh khién cho hoat d6 cua céc xic tac bién tinh ZnO va N thap cho
phan ing quang oxi héa trong pha khf 1a do trén cac xdc tdc ndy mét phan phan drg
dién ra theo hudng tao cacbon ling tu. Nguyén nhan khién cac xtc tac cdy V,05 c6 hoet

Tap chi Khoa hoc DHOGHN, KHTN & CN, T.XXII, S6 1, 207



Quang oxi héa p-xylen irén xiic t4c... 63

tinh cao hon STO1 14 do vanadi dd lam giam ning lugng vang cdm caa xuc tac, déng
thai 1am tang kha nang hap phu xylen. Mot 86 tai liéu [23] cho rdng nguyén nhan chinh
ma vanadi tang hoat d6 quang cta TiO, 12 do dién ti quang sinh khi di chuyén trén bé
mit xdc téc dd bi vanadi bit gid, da han ché viéc tai k&t hdp cla cip e- h* quang sinh.
So sanh hai xic tac V-T1 va V-T2 cho thay V-T2 ¢6 hoat dé cao han nhiéu 12 do né cé
kich thudc hat nho hoan va gia tri dai lugng E, thdp hon. Theo [18] TiO, c¢6 kich thudc
hat nhé hon c6 hoat dé cao hon, mac du ¢é dai lugng hdp phu xylen thip hon. Cac xic
tac mang trén chit mang TVSi va Ti/M méic di c6 ning lugng vang cAm cao nhung cé
hoat d6 ddu cao. Hoat d6 cao cua 2 xic tac Ti/Si c6 thé giai thich 1a do trong xic tac tdn
tai lién két Ti-O-Si trén bé mat Si0,-TiO, nhu ¢4 thiy trong phd UV-Vis la nhing vj tri
hoat déng ma chung c6 thé tuong tac d& dang véi oxi, sinh ra nhiéu géc OH*, 1am tang
hoat tinh xtc tac [15]. Cdn luu ¥ ring kich thudc hat caa cac miu TiO, mang trén chit
mang khong phai 1a kich thudc hat caa TiO, ma 1a cua hé TiO, - chit mang.

Lugng cacbon l4dng dong trén 1 mg xdc tac sau 60 phit phan dng giam theo thd
tu sau:

T/Si2 > ST31 > N-T> Ti/M > STO01 > V-T1> V-T2 > Ti/Sil 2)

D 6n dinh cta hoat d4 xdc tac tinh theo chénh léch d6 chuyén héa sau 30 phit so
vOi dé chuyén héa ddu (AX) x&p theo thit tu sau:

Ti/Si2 < Ti/Si1 = V-T1 < ST31 = ST01 < TI/M < N-T < V-T2 3)

Hai diy (2) va (38) khéng hoan toan tring nhau cho thdy, anh hudng cia cacbon
ldng dong trén cac xic tac khong nhu nhau. Céc xdc téc bién tinh duge diéu ché béng
phuong phéap sol-gel (Ti/Si2, Ti/Sil, V-T1) déu c6 d6 bén kém nhét, kém hon STO1.
ST31 véi phu gia ZnO cé dd bén xap xi STO1, 3 xuc tac ¢on lai (TYM, N-T, V-T2) ¢6 dd
bén cao hon STO01, trong d6 V-T2 c6 dd on dinh cao nhét. Cac xuc tic mang trén SiO,
duge diéu ch& bing phuong phap sol-gel tao thanh cac quin thé kich thudc qua lén nén
cacbon ngung két nhanh chéng che pha cac tdm TiQ,. Hai xdc tac cdy vanadi ciing
tuong ty, V-T2 dugc diéu ché bing phuong phép két taa c6 kich thudc hat nhd, nén c6
dd bén cao, trong khi d6 V-T1 dugc diéu ché béing phuong phap sol-gel tao thanh céac hat
TiO, 16n hon, c6 do bén kém. R6 rang phuong phép diéu ché c6 anh hudng ro rét dén d6
bén cua xuc tac va V-T2 c6 hoat dé va d6 bén cao nhit. Tuy nhién sau 60 phiit lam viéc
hoat 46 clia phén lén xdc tdc déu giam ~ 70%, riéng hai xiic tic mang trén Si0, giam
~90%. D3 bén thap cla xic tac mang trén Si0, c6 thé duge giai thich 12 do mét phén
tim Ti trong mAu T¥/Si ndm ngodi mang, ¢6 hoat tinh cao nhung nhanh chéng bj
cacbon 1dng dong che pha.
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3.3. Anh hudng ctia diéu kién xit Iy dén hoat tinh clia cac xic tac STO1 va
ST31

Bing 4. Lugng xylen h3p phu {A,), dd chuyén héa ddu (X,), dé chuydn héa sau 30 phut (X,,)
va lugng cacbon lAng dong (C) sau 60 phat phan ('ng quang oxy héa p-xylen
trén 2 xdc tic ST01 va ST31 dugc hoat héa d céc nhiét dd khac nhau

Xic tac STO1 ST31
Diéu kién xur ly uv, 40°C 450°C 550°C Uv,40°C 450°C 550°C
A,.10%, mmol/m? 0,75 25 6,9 0,82 43 4.0
X % 85 62 58 68 36 24
X5, % 17 25 7 7 14 7
AX, % 80 60 88 90 61 71
C. mg/mg xuc tac 1,88 1,10 0,92 1,68 1.6 1,28

Tit bang 4 ta thay sau khi xi1 Iy d nhiét d¢ cao kich thudc hat TiO, tang va kha
nang hap phu xylen téng. Theo két qua nghién citu trude ddy cua ching téi [18] lugng
nhém —OH trong cac miu Ti0, xi 1y bang UV & 40°C it hdn nhiéu so vdi miu xit 1y &
nhiét d§ 450 va 550°C. Theo Vincenzo Augugliaro [24] chinh nhém — OH la tdm hép
phu xylen théng qua lién két giiita nh6m — OH véi dién ti ctia phén ti xylen. Sau khi
xu 1y d nhiét d9 cao da c6 sy khac nhau giita hai miu STO1 va ST31. Kha nang hap phu
cua mau ST31 sau khi xi 1y d 450 va 550°C x&p xi nhau, con trén méu STO1, sy thay
déi tinh chat bé mat sau khi nung & 550°C manh hon va dai lugng Ay tiép tuc tang khi
tAng nhiét do.

Tit két qua d bang 4 cho thay, sau khi xii 1y bing UV d 40°C, hoat d6 cta ca 2 xic
tac STO1 va ST31 déu cao hon nhidu so vdi khi xtt 1y nhiét. Diéu nay cé thé giai thich la
do khi xi1 1y 4 nhiét do cao dd lam tang kich thudc hat TiO,, nén hoat 49 cia xic tac
giam. Tuy nhién ciing thdy ring, 43 chuyén héa sau 30 phiit phan itng (X,) cta ca 2
xic tac sau khi xt 1y d 450°C 12 cao nhAt, hay néi cach khéc d6 bén lam viéc ciia ching
tot hon. Diéu nay c6 thé giai thich nhu sau: xt ly & nhiét dd cao trong xic tac cé s6
nhém — OH (nguén sinh ra gboc ty do *OH) nhiéu hon va cac goc “OH dé& tai sinh trong
diéu kién phan ing [24]. Nhu vay xi 1y xtc tdc ¢ 450°C 1a pha hgp nhét. Trén ca hai
xic tac khi ting nhiét d6 xi 1y mac dd hap phuy p-xylen ting nhung lugng cacbon ling
dong sau 60 phit lam viéc lai giam din. Diéu nay c6 thé do hoat d6 xdc tac giam khi
tang nhiét d6 xu ly.

4. Két luin

Ti két qua khao sat hoat d6 quang oxi héa két hdp véi phén tich tinh chat 1y héa
cla cac chét xdc tac TiO, va TiO, bién tinh, c6 thé dua ra mjt s5 két luan sau:
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- Déi vdi cac chat xic tac TiO, thuong mai STO1 va ST31 téng nhiét dj xu 1y, kich
thuéc hat TiO, tang, hdp phu p-xylen tang, con lugng cacbon ling dong gidm. Tuy
nhién xi 1y xudc tac 6 450°C cho xuic tac c6 dé bén cao nhét. Do d6 x 1y xvc tac d 450°C
1a thich hgp nhat.

- Cay 0,003%V hoac 0,2%N vao xtc tac TiO, ma rong viang hadp phu anh sing vao
viing kha kién va giam ning lugng ving cAm cua xtc tac. Trong khi d6, mang 2%TiO,
trén MCM41 hoic SiO, cé tac dung ngugce lai, nang lugng viing cAm tang

- ST31c6 tinh chét 1y - héa tudng tu STO1, nén c6 kha ning hip phu p-xylen va
dé bén tuong ty STO1, nhung cé hoat d6 thap hon do c6 nang lugng ving cAm cao hon
va lugng cacbon ling dong nhiéu hon.

- Cac xic tac bién tinh (trit ST31) déu ¢6 kha nang hap phu p-xylen cao hon STO1,
trong dé xic tac cdy vanadi c6 dai lugng hdp phu p-xylen cao nhat. S§ mol xylen hép
phu trén 1m? b8 mat cia cac xdc tdc mang trén cac chit mang khac nhau bing nhau
khéng phu thude vao ban chat ciia cht mang.

- Hoat d% ddu cla cac xiic tac giam theo thit tu sau:

TySil = TSi2 = V-T2 > V-T1= TYM >STO01 > N.T > ST31
V,0; ting hoat tinh x1c tac do 1am giam nang hugng ving cdm va ting hidp phu

xylen. Cac xuc tac trén chit mang mic du c6 nang lugng vang cdm cao nhung cé hoat
dd ddu cao do c6 kha nang bit gidl electron quang sinh.

- D6 bén cua xic tang theo thi ty sau:
TVSi2 < Ti/Si1l = V-T1 < ST31 = ST01 < TVM < N-T <V.T2

D6 bén cta xdc tiac khong cé quan hé chit ché véi ludng cacbon ling deng, nhung
phu thudc vao phuong phap diéu ché xuc tac. Cac xic tac bién tinh dutsc diéu ché bing
phuong phap sol-gel c6 43 bén kém nhat.

Ching t6i cdm on TS Vi Anh Tuéh va TS.Nguyén Dinh Tuyén phong Céng Nghé
Vdt Liéu Sach, Vign Hoa Hoc, Vién KH &CN Viét Nam da cung cdp cho ching t6i cdc
mau xic tdc bién tinh.

TAI LIEU THAM KHAO

1. A Fujishima, T.N. Rao, D.A. Tryk, J, Photochem. Photobiol,C 1 (2001), 1.

2. AJ.Maira, KL. Yeung, C.Y. Lee, P.L. Yue, C.K. Chan, J.Catal. 192 (2000), 185.
3. N. Djeghri, S.J. Teichner, J. Catal. 62 (1980), 99.

4. J.M. Herrmann, W. Mu, P. Pichat, Heterogen. Catal. Fine Chem. 2 (1991), 405.

Tap chi Khoa hoc DHQGHN. KHTN & CN. TXXII. 56 1. 2007



66 Tr4n Minh Hanh. Nguyén Quéc Tu4n, Luu Cdm Loc

5. D.S. Muggli, L. Ding, Appl. Catal. B 32 (2001), 181.

6. M. Anpo, K Chiba, M. Tomonarni, S. Coluccia, M. Che, M.A.Fox, Bull. Chem. Soc. Jpn. 64
(1991) 543.

7. M. Fujihira, Y. Satoh, T. Osa, Nature 293 (1981), 206.

8. J.Peral, D.F. Ollis, J. Catal. 136 (1992), 554.

9. L. Cao, Z. Gao, S.L. Suib, T.N. Obee, S.0. Hay, J.D. Freihaut, J. Catal. 188 (2000), 253.

10. A.J. Maria, K.L. Yeung, J. Soria, J.M. Coronado, C. Belver, C.Y. Lee, V. Augugliaro, App!.
Catal. B 29 (2001), 3217.

11. Hisahiro Eigana, Shigeru Futamura and Takashi Ibusuki Applied Catalysis B:
Environmental 38 (2002), 215.

12. R.l. Bickley, T. Gonzalez-Carreno, J.S. Lees, L. Palmisano, R.J.D. Tilley, J. Solid State
Chem. 92 (1991), 178.

13. Xiaoli Yan, Jing He, David G. Evans, Xue Duan, J. Applied catalysis B: Environmental
85(2005), 243.

14. X. Duan, D. Sun, Z. Zhu, X. Chen and P. Shi, J. Environ. Sci. Health, A37, N.4, (2002), 679.

15. K.Y.Jungand S. B. Park, Korean, J. Chem. Eng, 18, N.6 (2001), 879.

16. A.J. Maira, K. L. Yeung, C. Y. Lee, P. L. Yue and C, K. Chan, J.Catal. 192 (2000), 185.

17. M Anpo, M. Kaneko, I Okura, Photocatalysis: Science and Technology, Kodansha &
Springer , Tokyo, 2002, pp 175- 182.

18. Luu Cim Ldc, Nguyén Tri, Nguy&n Quéc Tu&n. Anh hudng ciia ch& d§ xii 1§ xvc tic va didu
kién phan itng va d€n hoat d6 quang oxi héa p-xylen ctia TiO, degusa P25, Tap chi Khoa
hoc Céng nghé (gtti ding).

19. H. Einaga, S. Futamura and T. Ibusuki, Applied Catalysis B: Environmental, 38 (2002),
215.

20. T. Ihara, M. Miyoshi, Y. Iriyama, O. Matsumoto, S. Sugihara, Applid Catalysis B:
Environmental, 42 (2003), 403.

21. Shunaiche, Mizue Kaneda, Osamu Terasaki and Takashi Tatsumi, “Counteranion Effect on
the Formation of mesoporous Madterials under Acidic Synthesis Process”, International
Mesostructured Materials Association, 2002, 6

22. Luu C&m Léc, Nguydn Qudc Tu&n, Nguyén Tri, H§ CAm Hoai, Anh hudng ctia kich thude
hat TiO, d€én tinh chit va hoat d xvc tdc trong phan {ng quang oxi héa p-xylen, Tap chi
Phdt trién KHCN, DH Quéc gia TP. Hé Chif Minh (gtti dang).

23. 8. Bsslmann, C. Freitag, O. Hinrichsen, M. Muhler, Temperature programmed reduction
and oxidation experiments with V,0;/ T30, catalysts, Germany (2001).

24. V. Augugliaro, L. Palmisano, A. Sclafani, C. Minero, E. Pelizzetti, Toxicol. Environ. Chem,

16 (1988), 89.

Tap chi Khoa hoc DPHOGHN, KHTN & CN, T XXI11, $6 1, 2007



