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TOM TAT

Bai bao nay nghiénuai va xay dng quy trinhdanh gia tinh #ing quang xuc tac charg
vat liéu nano TiQbadt, 6ng va mangOng nano TiQduoc ché tao bing phrong phap thy nhiét
tir bot thuong mai, trong khi mangtuoc ché tao bing phan x magnetron DC. Trong nghiéite
nay, ching t6i® dung dung dch axit terephthalic (AT) nhmét “dau do” huynh quang va dung
dich Methylene Blue (MB) ninmot chit chi thi maudé danh gia hiu suit cia qua trinhdo ra
gdc tr do hydroxyl’OH va superoxit & trong phin ung xuc tac quang héa.éKqua cho thiy,
quy trinhdanh gia tinh #ing quang xdc tacud trén hai dungidh MB va AT dugc xay drng
hoan clinh, c6dé tin cay cao, phu bp cho fing Vat li¢u nano TiQ bot, bng va mang. € hai
dung dch AT va MBdéu cho cung & qua, Voi 25mg KIbi luong xUc tac ga \at ligu nano TiQ
bot, 6ng va mang, tinhamg quang xdc tacua 6ng nano ét hon mang, va mangt hon bot
thuong mai ding lam nguyénéu bandau.

Tu khéa quang xuc tac, TiQ) Methylene Blue, axit terephthalic.

1. MO PAU

TiO, la mot vat lieu dang thu hitduoc sr quan tam bi kha nang lam lam sch moi
truong va dét khuin thdng qua tinh dng quang xuc tac.uSphat trén vé linh wrc nghién éu
va clé tao nhiéu dang \at ligu nano c6 &u trac, hinh dng khac nhau cho cdmg ding khac
nhau,doi hoi sy phat trén trong itng V¥ nghién &u quy trinhdanh gia va cft nhan biét tinh
nang quang xuc tac charg chng VAt liéu. Gu thé, tinh ring quang xic tacua TiO, dugc
danh gia i kha ning lam mt mau @a cac dung i¢h nhr: Methylene Orange (MO) [1 - 4],
Methylene Blue (MB) [1, 5, 6], Brilliant Green (BGY], Rhodamine B dye (RB) [8, 9], va
axit terephthalic (AT) [10 - 12].

~ Trong nhiing rim gin day, sr phat trén trong tnh wic nghién ¢u vé TiO, khada ding
cau trdc nano nin hat, 16i - vo, mang nong, thanhong, dau nhpn bat chi, ..doi hoi sy phat trén
tuong ang € quy trinhdanh gia tinh ing quang xuc tac chodnloai vat liéu. Viéc tham ko
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cac cong trinh nghiénra khac nhau, cho &y cac tac gi thuong khéng néu quy trindbénh gia,
haic chung chung, e dinh lrong a1 thé, nhung nhiing con 6 dinh leong a1 the 4y lai khong
c6 gii thich ré Ii do. Ht ca diéu do din dén viéc thyc hién lai quy trinhdanh gia 8 gip nhiu
kho khin, thiéu chinh xac vaat khé so sanhdi két qua caa cac cong trinldd duoc cong 1. Vi
vay, myc tiéu dia bai bao nay la nghiérire va xay dng quy trinhdanh gia tinh ing quang xuc
tac dia cac 4t liéu nano TiQ ¢ cac ang bot, 6ng va mang @t cach chinh xac, phtop cho
khdi lugng xtc tac xadinh dra vao hai lai chat nhan biét Ia MB va AT, \6i cac li do: 1) G
ché danh gia tinh ing quang xUc tacia Vit liéu TiO, bang dung dch MB lado d¢ hip thy cia
dung dch MB treéc va sau pin tng quang xuc tacucthé ¢ day 1ado mit mau @a dung dch
MB khi dugc chiéu sang UVA. Dung ith MB mit mau cang nhanh, ¢hg © vat liéu c6 tinh
ning quang xuUc tac cao; 2p@hé danh gia tinh ing quang xdc tacia vt liéu TiO, bang AT
thi do phd phat hgnh quang (HQ) a goc 2-hydroxyl terephthalicat buéc séng 435 nm [13,
14] (goc 2-hydroxyl terephthaliduoc tao thanh do pin tng aia AT wi goc hydroxyl), krong
gdc 2-hydroxyl terephthalic naguoc sinh ra cang nbii thi chirng © luong goc "OH duogc sinh
ra tr phan @ng quang xtc tac cang #hij lic nay tinh #ing quang xdc tacoa Vit liéu  cang
cao. Nhr vy, c6 thé xem dung ith AT nhr mot “dau do” huynh quang nim dé danh gia tinh
nang quang xuc tacia \at liéu thong qua phphat quangia gic 2-hydroxyl terephthalic.

Trong bai bao naydé tién hanhdanh gia tinh ing quang xuc tac,av liéu nanodng TiO,
duoc ché tao bing phrong phéap thy nhiét tir bot TiO, thwong mai va mang TiQ duoc ché tao
bang phrong phap phinamagnetron DCit bia Titan. Dung gth MB va AT d4 dugc sr dung
dé xay drng quy trinhdanh gia tinh Bing quang xuc tacia vat ligu.

2. THUC NGHIEM
2.1. Vat liéu nano TiO,

Vit ligu bot duoc sr dung dé xay drng quy trinhdanh gia tinh Bing quang xuc tac 1agh
P25 TiQ cua hdng Degussa, @ong kinh khang 21+28 nmd tinh khiét 95 %, dén tich k&
miat riéng & 50 + 15 mMg™, két tinh & pha tinh té anatase. Trong kkio, bt TiO, thuong mai
(Roha, dung cho cong ngp) dugc sr dung lam tén chit ¢é ché tao nanodng TiO, bang
pheong phap thy nhiet c6 cac thongasnhr do tinh khiét 98 %,duong kinh hat 50 + 250 nm,
mau téing sta min, két tinh & pha tinh tk anatase.

Vit ligu nanodng TiO, dugc ché tao tir bot TiO, thuong mai (Roha)duoc phan tan trong
dung dch NaOH 10M, ¥i ti 18 mol TiO,: NaOH la 1 : 30bing may khudy tir trong thoi gian 3
gio, huyén phu ndy sau d6 duoc thuy nhiét trong binh autoclave ¢6 16t teflon. Qua trinh téng hop
thay nhiét duoc tlen hanh trong khing nhit d6 130°C trong 6 gb. Chét ran duoc loc rira sich
bang nrge cit, réi ngam trong dungidh axit HCl lodng 0,01 M trong 2 @i Saudo, nra lai bang
nudc cit chodén pH trung tinh. Bt rin nayduoc sty kho & 100°C. San pham cubi cung duoc
nung trong khéng khtai nhiét ¢ 400°C trong 2 gid, véi toc dd nang nhiét 1a 5 °C/phut.

Mang TiO, duoc phi tréndé thay tinh slides Marienfeld (Germany)altng phrong phéap
phun x magnetron DC, ptong phap it Ii dugc xem la kha ph bién dé ché tao mang 6xit kim
loai [16]. Bia dugc sr dung dé phan x la Titanium (99,9 %) c6 kich tidc 80x80x6 mmfy khi
phan tng ¢m oxygen (99,9 %) va argon (99,9 %)3rHhop khi nayduoc ton [3n trong binh
nén khi theoitlé mol OJ/Ar, la 6/1, saul6 dua vao bdng chan khénging ke van kim, khang
cach bia -dé 1a 5 cm, ap sit phan x 1a 13 mtorr, cdng it phin x 1a 70W [15].D¢ thay tinh
duoc can tede va sau khi pvmang ling can K thuat véi d6 chinh xac 18g (can Sartoruis BP
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211D)dé khéi luong mang sau khi éhtao khaing 25 mg, wtong tng Wi d6 diy khoang 240+
270 nm.

2.2. Cac phrong phap danh gia vat li éu nano TiO,

Cac it liéu nano TiQ bot, mang vadng dugc danh gia Bng cac plrong phapdic treng
nhu: xac dinh cu trdc va thanh pgim pha i phuong phap nkiu xa tia X (XRD) (D8-
ADVANCE), hinh ding éng dugc quan sat nhcacanh chup bang kinh hén vi dién tir truyén
qua TEM (JEM, 1400 -Japanjo do hap thu trén & maydo phd hap thy va truyn qua (530
UV/Vis spectrophotometer).

Dung dch Methylene Blue (MB) va axit terephthalic (Ayoc sr dung dé d¢anh gia tinh
nang quang xdc tacia vat liéu nano TiQ. Trong dung tth MB, dic tinh mit mau @éa ching
sau khi p#n ang wi gbc hydroxyl"OH va superoxide ®duoc sinh ra i xtc tac quang héa
TiO, [17,18] (hinh 1a) c6 thduoc xacdinh tr két qua do do hdp thu cia MB tredc va sau pin
rng xdc tac quang héax ra. Trong khidd, ptd phat hynh quang éa AT dra trén nét tinh
chit hoa hc rit dic biét 1a phan ung aia AT Wi goc hydroxyl OH (sinh ra & electron quang
sinh tac dng Wi OH trong nréc) cho ra én phim 1a 2-hydroxyl terephthalic axit (Hinh 1b).
San phim nay phéat quang anh & buéc séng 435 nm. €thé nhr sau:

TiOx+ hv > € (dién ta) + h" (16 tréng)
O, (hdp phy trén bé mat) +e > O

H.O (hép phu trén & mit) + i~ > H' + "OH

, Terephthalic acid 2-hydroxyterephthalic acid
MB + *OH - phan fiy va lam nat mau MB cooH coon
MB + O phan liy va lam nit mau MB @ +*OH —— - phat quang buéc séng 435nm
a) b)

Hinh 1.Céc plan tng md & qué trinh lam phandy va mit mau MB (a) vado ra dic 2-hydroxyl
terephthalic axit (b) sau khi phiang wi "OH (dugc sinh ra® quang xuc tac Tig).

3. KET QUA VA THAO LUAN

3.1. Nghién @&u quy trinh danh gia tinh ning quang xuc tac cho §t li¢gu nano TiO, bing
dung dich methylene blue (MB)

D¢ nghién @u va thét I13p quy trinhdanh gia tinh #ing quang xdc tac chaiwliéu nano
TiO, bang dung dch MB, bt chuan P25 TiQ cia hadng Degusshroc sr dung trong pln nay.

3.1.1. XaaZinh duong chuin cho dung fth MB

Viéc xacdinh duong chudin ma ti d6 nong do dung dch MB hip thu anh sang tuan theo
quy luat ting manh tuyén tinh la én thiét, ¢&¢ phépdo mit d6 quang phu ép va tuan thedinh
luat Lambe-Beer [19]. B&naah do, lugng it liéu TiO, phi lyp cho plan ung lam nat mau
MB ciing duoc xacdinh.

Dung dch MB bandau cé rong do Cy = 100 mg/l, saut6 tién hanh pha dhdé cé duoc
dung dch MB ¢ cac ©ng do 10+ 100 mg/l.Do do hap thy (mat d6 quang) éa cac dung igh
MB ¢ cac mngdd khac nhaulé xacdinh rongdoé MB phu hop.
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Hinh 2 tt¢ hién két qua khao séat & thay doi cua do hap thu theo cac éng do khac nhau.
Két qua nay cho thy, trong khang rong do MB tir 20+ 60 mg/l, nit d6 quang ing tuyén tinh
theo rong d6 dung dch. Ngha |a khang rdong d6 nay la phi bp dungdé danh gia ki nang
mat mau @a dung dch MB va rdng do MB duoc lya chon phu lop 1& 50 mg/l.Budong tuyén
tinh cé plrong trinh béu dién y = 0.027x + 1.378uoc thiét 1ap trong khéng rong do MB tir
10+ 60 mg/l nlim dé ngai suy gia ti nbng dé con ki caa MB trong dung ith trong ang Wi
mat d6 quangduoc xacdinh ti thoi diém chiéu anh sang UVA 4t ki.

3.1.2.Pinh krong \it liéu TiO,cho phin izng 1am nat mau 10 ml dungidh MB

Thé tich 10ml dung ith MB duoc s dung ladé phu hyp cho tig tichdo cia b do phd hap
thu. Viéc xacdinh khbi luong cHit xtc tac éi vu cho 10 ml dungidh nay § giGp tranh lang phi
vat lidu xuc tadcdong thyi dam bao hép thy ti da rong photon anh sang kiirgc chiéu vao. Vi
khi ham lrong xudc tacdn hon mt gia ti toi han naodd, cac fat xic tac & che clin mbt phin
bé mit nhay sang @a chit xdc tac dn dén téc d6 phan tng quang xuc tac ém lai nén $ luong
gdc tr do c6 ki nang 6xi hdéa mnh dé thicday qua trinh phanty MB bi giam.
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Hinh 2.Syr thaydoi do hap thy (mat do quang)  Hinh 3.Sy thayddi do hap thy theo kibi luong TiO;
theo ongdo MB. sau thi gian chéu sang UVA 1a 20 phut.

Hinh 3 cho thy khi khdi lugng TiO, nho hon 20 mg, rong phan by rat bé (drsi 10 %),
ngha la ki6i lvong xdc tac qué rhso i thé tich 10 ml éa dung dch MB. Nheng khi kibi
lwong xtc tac thaytdi tir 2030 mg thi rong phan hy MB dat dugc khaing 4457 %, 1a tong
d6i phii hyp d@é lya chon cho qua trinldanh gia tinh iing quang xdc tadoi voi 10 ml dung dch
MB theo thi gian. Vi khi kii luong xtc tacén hon 30 mg thikgng phan ky gan nhr khéng
thay dbi nhiéu. Vi vay, khdi lugng xdc tac TiQ dugc hra cton 1a 25 mg TiQ trén 10 ml dung
dich MB.

Nhu vy, dé danh gia tinh Bing quang xdc taci@ Vit ligu nano TiQ, dung dch MB duoc
sir dung c6 ngdd Cy = 50 mgl/l, th tich V = 10 ml, kidi luong cHit xic tac: Mo, = 25 mg.

Quy trinhdanh gia tinh Bng quang xdc tacing MB cho cac # liéu nano TiQ duoc trinh
bay trong cac hinh 4, 5 va 6.dd, d6i véi dung dch ntin biét MB, diém khac nhau ahyéu
trong quy trinhdanh gia éa nmdi dang Vt liéu nano, 1a quy trinh tachawvliéu xudc tac ra kbi
dung dch MB. Néu dang mang, \ic lay mang ra kbi dung dch khadon gian thi déi voi dang
bot cin phai ly tam, d6i véi kich thedc hat bé nhr 14 loai bot nano P25 thi ¢t tach bt ra khoi
dung dch MB cin van tsc li tam 6000 vong/phut. Vi trongdnthuc nghém khac, khi an téc

602



Lé Thj Ngoc T, Vd Thj Hanh Thu

nay khang 5000 vong/phiing bt vin con b ling trong dung @th. Riéngddi véi dang nano

bng, wi chiéu dai khang vai tim nm, mangdc c6 kich thegc 16 45

tachéng nano ra kéi du

Dung dich MB

~ Mang TiO,
(ché tao hang phrong phap
phun x magnetron DC)

v

|_

| [+ pg day[240:270nm

ng dch MB.

+ Ndngds Cy = 50mgl/l
« Thé tich 10ml

Dung dich MB

v

» Dién tich: 2.5cmx5.5cm

Ong nano TiO,
(ché tao hing phrong
phap thiy nhiét)

nm vadc 2 Bn lada dé

+ Nongdo Cy = 50mg/l
« Thé tich 10ml

« Puong kinhéng 8-12nm
« Chiéu dai & vai tim nm

+ Khéi luong 025mg

« Khéi luong éng 25mg

v

Chiéu sang UVA vao dung
dich chra MB + mandiO,

| | Thoi gian chéu 2080 phut

Chiéu anh sang UVA

Thoi gian chéu 20-80phat

v

Hat dung dch MB ra cuvet

v

v

Loc TiO, ra khoi dung
dich MB hing giy gidy

loc

| | Mang bc coduong kinh 6 loc

¢& 45nm, be 2 Bn

Do d6 hap thu ABS sau i
thoi gian chéu sang

v

Do hip thy (may UV-Vis)
Thoi giando: 20 phatAn

Hinh 4.So db md & quy trinhdo quang xuc taais

Do d6 hap thu ABS sau
mdi thoi gian chéu sang [ |

Do hap tha (may UV-Vis)
Thoi giando: 20 phatAn

dung MB cho mang Ti@

Hinh 5.So d6 mé & quy trinhdo quang xuc tac

sir dung MB chodng nano TiG.

Dung dich MB

[ | ¢ Thé tich 10ml

« Ndngdé Cy = 50mg/l

v

Bt nano TiO;

* Kich thugc hat 21-28 nm
+ Khéi luong 25mg

v

Chiéu anh sang UVA

Thoi gian chéu 20-80 phat

Y

Litdm bot TiO,ra
khéi dung dich MB

Congdoan ly]
tdm

e HGt 1ml dung ¢ch MB vao cag

énglitamco V=15 ml

« Pat cacdng li tam vao may i tam

vadiéu chinh:

+ Téc do li thm: 6000 vong/phat.

+ Thoi gian li tam: 15 phat.

+ LAy cacdng li tam ra, hit nfiphan
dung dch MB & phia trén cho vdo
cuvet.

A\ 4

Po dp hip thu ABS

Do hip thy (may UV-Vis)
Thoi giando: 20 phatdn

Hinh 6.So d6 mé & quy trinhdo quang xuc tac
sir dung MB cho [t nano TiQ.

Xéac dinh ndng dé tdi uu
cua AT trong pln tng

quang xuc tacdi 20+-30 mg—p

vat liéu TiO,

Can khang 25 mg 1t
ligu TiO,

v

Chiéu UVA Ién Hon hop
(TiO2 + AT) theo tlyi
gian (20+ 80 phut)

Tron 25 mg TiQ
trong 10 ml AT
Cw = 2x10° molll
| trong dia petri thy
tinh

A

bo arong do phat quang

cua hon hop (TiO+ AT)
theo thi gian ki may
do phd PL

Panh gia tinh nang
quang xuc taccaa vat
liéu

Hinh 7. So d6 mé & quy trinhdo quang xuc tac

cua Vat liéu nano TiQ bing axit terephthalic.

Khi dung dung ith AT dé nhan biét kha ning quang xdc tac, thi quy tridon gian hon.
Ta khéng @n tach cht xdc tac ra khi dung dch AT. Vi dinh phat quangia ¢hc 2-hydroxyl
terephthalic axit la budéc song 435 nm, trong khawliéu TiO, khéng phat quang budc séng
nay [12, 13, 14]. Ddd, quy trinhdanh gia tinh ing quang xuc tacia cac dng vat liéu nano la
gibng nhau (Hinh 7). Nlhvay, sir dung AT nhr mot dau do quang éc dé nhan biét kha ning
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quang xuc taci@ it ligu € lamdon gian quy trinh on rat nhiéu, khi thaydéi cac ding vat li¢u
khac nhau.

3.2. Nghién a&u quy trinh danh gia tinh ring quang xuc tac cho 25 mgat liéu TiO, bing
axit terephthalic

3.2.1. Bi wu rong dg cia dung deh AT va thi gian chiéu anh sang UVA

Véi mot lwong axit nfat dinh thi ch cé thé sinh ra ndt lvong gbc 2-hydroxyl terephthalic
twrong ing (¢hc nay sinh ra niphan ing Wi géc “OH sinh ra i phan ting quang xdc tac), di
khi ting thi gian chéu sdng UVA thi cac phart taxit (khi da phin tng bt & ndng do nay)
khéng condu phan tng dé sinh ra 2-hydroxyl terephthalic axit. Vi, axitdugc sr dung phii
c6 rong do thich kyp twong ing Wi thoi gian chéu sang cho 25 mgavliéu xdc tac.

400 4000

3500 |-

3000 | a) Axit ban ddu
b) 15 phit
¢) 30 phuit
d) 45 phiit
e) 60 phut
f) 75 phuit
£) 90 phuit

a) Axit ban diu
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d) 45 phiit
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a)

Hinh 8.Ph phat quangia AT & ndng dé 1x10°mol/l (a) va 2x1Gmol/l (b) theo thi
gian chéu UVA

Hinh 8a va 8b cho #ly, hdn hop dung dch AT va 25 mg 6t nano TiQ khi duoc chiéu anh
sang UVAdéu phat quang budc séng 435 nm. & qui nghién @u trude day [13,14] ding cho
thdy, dinh phat quangt buéc séng 435 nm nagic trung cho g phéat quangia dung dch AT
va 2-hydroxyl terephthalic axit sinh ra phan ttng quang xuc tac. M khac, Bn hop dung dch
AT ¢ nong dd Cy = 1x10° mol/l va bt nano TiQ khi dugc chiéu anh sang UVA trong kliag
15:75 phat c6 aong dd phat quanging khi thyi gian chéu anh sanginhg, ching © lugng OH
sinh ra trong pim ting quang xdc tacihng lén. Nhng khi ing thyi gian chiéu dén 90 phdat thi
cuong do phat quang gim (Hinh 8a)Diéu nay cho thy véi mot luong axit nhit dinh thi ch c6
thé sinh ra ndt lugng gc 2-hydroxyl terephthalic axitrong ung (gHc nay sinh ra nhphan ing
vé6i gbc "OH duoc sinh rai phin trng quang xUc tac), nénthoi gian chéu ting I&n 90 phat thi
cac phanit axit dd phin ung hét & nong do6 nay va khéng codé phan ting nia dé sinh ra 2-
hydroxyl terephthalic axit. Ngh 14,6 nong do nay krgng axit khdéngdu dé danh gia phan ung
quang xuc tac, nérag thiét tang r{)ng do axit hay #ing luwong phan i axit 1én. Vi \dy, trong
hinh 8b, Bng do AT duoc ting 1én G, = 2x10° mol/l, két qua cho thiy, trong khang 15 phat
dén 90 phat chiu anh sang UVA thiwyng dé phat quangia dung dch ting va khong coll
hiéu giam. Nhr vay, nongdo AT Cy = 2x10° mol/! nay la phu bip dé danh gia ki ning quang
xuc tac cho 25 mgat lidu nano TiQ. Ngoai ra, trong khimg thyi gian chéu anh sang UVA it
6090 phat, cho thy phan tng quang xdc tacay ra kha mnh va arong do phat quangang
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manh (Hinh 8b). Vi gy, thoi gian chéu UVA dugc xem la phu &ip dé danh gia ki ning quang
xUc tac cho 25 mgat liéu nano TiQla 60+80 phut. Quy trindanh gié tinh #ing quang xuc tac
cho 25 mg #t liéu TiO, dugc thec hién nhr trén Hinh 7.

3.3.Panh gia quang xuc tac da bt nano (dingdé ché tao 6ng), 6ng nano va mang TiQ

11 nm
-7 nm

b)

Hinh 9.Hinh TEM diaéng nano TiQdugc ché tao bing phrong phép thy nhiét (a) va hinh AFM
ciia mang TiQ dugc ché tao hing phrong phap phunamagnetron DC (b).

Quan sét hinh thaiue 6ng nano TiQthu dugc sau khi ch tao king phrong phap thy
nhiét tir bot TiO, thuong mai Roha cho thy, chiéu dai @ia cacéng @y vai trim nm,dudng kinh
tir 812 nm (Hinh 9a). Trong céng trinh [2@hg nano TiQ ciing dugc ché tao bing phrong
phép thiy nhiét thu duoc duong kinh khéng 7 nm, chiu dai khéngduoc dé cap, nhrng trong
anh TEM c6 cha thich kich tiic vao khang 42,3 nm va c6 dn tich & mat riéng bn hon
nguyén léu bot bandau 1a 8,5 &in. Nhr vy, viéc ché tao ng nano TiQ c6 khi ning lam #ing
dién tich k& mat riéng so i bot. Tuy nhiéndng c6 chéu dai vaduong kinh qué nbicé th gay
kho khin cho vic tachdong ra kibi dung dch khido do hip thy MB ciing nhr tng ding tach
ong khoi nuéc dé sir dung lai. Vi vay, véi dng cé chéu dai vai tim nano nlx trong cdng trinh
nay co tié sir dung giy loc co kich thrée 16 45 nm vade hai bn, 1a c6 tié tachduoc dng nano
ra khoi dung dch. Ngoai ra, hinh 9b choayy mang TiQ dugc cté tao bing phrong phap phan
xa magnetron DC, cdd ghd ghé bé mit thay déi tir 7+11 nm, ding c6 dén tich & mat hiéu
dung khé ét.

Céu trac pha vaio tinh th hda @a \at liéu nano TiQbét, dng va mangtugc khing dinh
bing phrong phap nliu xa tia X (XRD) (Hinh 10). Kt qua cho thiy, vat liéu c6 du tricuu
tién phat trén mat mang (101), ch yéu la pha anatase, pha c@htinh quang hoa caaia TiO;
[12,13,15, 20]. Cacach twrong (thg Wi pha tinh tié anatasei@ bt TiO, thwong mai cé arong
d6 nhiéu xa manh nHit, cAc wch nhBu xa tuong tng xuit hién tr gian dé nhidu xa cia mau
mang TiQ c6 ardong do nho hon, va arong dd vach nhéu xa bé nkit quan satteoc dbi voi cac
dng TiO,, do kich tlréc nhd ¢ nm dia Vit liéu mang vadng nano. @ong dé vach nhéu xa 16n
cho thiy sy két tinh tt cua miu tinh thé va kich thréc I6n aia cac lat bot thuong mai (Hinh 10).
Ngoai ra, trong phadk tinh aiaéng TiO, ¢ xit hién thém phaap chit NaCl, phadp chit nay
co the 1a sin pham con dr lai sau qué trinh thy nhiét, nhung khénganh hrong dén tinh ring
guang xuc tacia vat liéu [21].
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Két qua khao sat tinh Bing quang xuc tacua cac vt liéu nano TiQ bing MB va AT duoc
thyc hién nhr quy trinhduoc trinh bay trong cac hinh 4, 5,6 va 7, v dua dugc thé hign va
trinh bay trong Hinh 11 va Hinh 12. Kéénh gia tinh &ng quang xuc tacia cac ¥t liéu nano
nay king dung éch MB (Hinh 11) va AT (Hinh 12), ching t0|a15hrang sau 80 phut obi anh
sang UVA, dbi v6i dung dch MB, thidd phan iy dung dch MB déi véi cacdng TiO, la tot
nhat, dat dugc 97,92 %, @p sau la 6a mang TiQdat 67 %, va sau cung 16bTiO, thuong mai,
dat 50,2 % (lai bot dUngdé ché tao 6ng TiO, biang phrong phap thy nhiét). Trong khidé, dung
dich AT sau phn ttng quang xuc tadéu phat quang budc soéng 435 nm,ung d6 phat quang
tang din theo thir ty bot TiO, thuong mai, mang TiQ vadng TiO,. Nhu vay, tinh ning quang
xUc tac @adng TiO; tot hon mang TiQ va mang TiQ tét hon bot TiO, thwong mai.

4. KET LUAN

Chlng toida xay drng hoan cinh trng quy trinhdanh gia tinh #ng quang xdc tac phu
hop cho \at liéu nano TiQ ¢ ba dng khac nhau: 4 thuong phim, dng va mang & viéc ar
dung hai clat AT va dung dch MB. Quy trinhda dugc thiét 1ap hop Ii, chit ché va c6do tin ciy
cao. Gi thé, vsi khdi luong chit xdc tac & 25 mgidi voi dung deh MB, rdng do thich hp 1a
Cw = 50 mg/l va th tich V = 10 mLBdi véi dung dch AT, rong do thich hyp 1a Gy = 2x10°
mol/l, thoi gian chéu anh sang 1a 60+80 phitr §én loi khi s dung dung dch AT [a khéng
phai tach it liéu ra khoi dung dch trong khiddi véi MB phai thuc hién viéc nay. Quy trinh nay
co thé dugc ap ding tai cac phong thi nghim nghién éu v cac \it liéu nano quang xuc tac
khac nhau. Ngoai raovquy trinhdanh gia trén, ga vao AT va MB thidéu cho Kt luan dng
nano TiQ (dwoc ché tao hing phrong phap thy nhiét tir bot thwong mai) tét hon mang (ch tao
bang phrong phap phinamagnetron DC) va mang Ti@t hon bdt thuong mai.
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ABSTRACT

FABRICATION AND THE PHOTOCATALYTIC EVALUATING METHOD OF
T10, NANOMATERIALS BY METHYLENE BLUE AND TEREPHTHALIC ACID

Thi Ngoc Tu Lé 2 Thi Hanh Thu V&

'Dong Thap University, 783 Pham Huu Lau, Ward 6, Caoh City, Dong Thap Province

%Faculty of Physics and Engineering Physics, Unigisf Science, Vietham National
University in Ho Chi Minh City, 227 Nguyen Van Elg, Chi Minh City
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This paper describes a method of fabrication ammtqatalytic characterization of TiO
nanostructures such as powders, tubes and filnes Ti®, nanotubes and films were fabricated
by hydrothermal method from commercial powders BG@dmagnetron sputtering. In this study,
the terephthalic acid (AT) solution was used ag@ie" fluorescence and Methylene Blue
(MB) solution as a colour indicator to indentifyetiyeneration of *OH hydroxyl and superoxide
O” radicals in photocatalytic reaction. It shows ttet method based on MB and AT solutions
is of high reliability, suitable for preparation BiO, powders, tubes and films. With 25 mg FiO
nanostructures, the photocatalytic properties obh#es are better than those of the films and
precursor powders.

Keywords photocatalyst, Tig) Methylene Blue, terephthalic acid.
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