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Abstract: C-TiO; was effectively hybridized with g-CsN4 in the varies mass ratio of C-TiO./g-
CsNs (10, 20, 30 va 40%) to highly improve its photocatalytic activity for degradation of
tetracycline (TC). The prepared samples were characterized by X-ray diffraction (XRD),
Ultraviolet-visible absorption spectroscopy (UV-Vis DRS), Photoluminescence (PL) and
Energy dispersive X-ray spectroscopy (EDX). As compared with C-TiO2 and g-CsNai, the
decoration of C-TiO; on g-CsN. led to formation of C-TiO2/g-C3sN4 heterojunction to effectively
prevent the charge recombination in each material and exhibit great increases in visible light
adsorption. The obtained PL and UV-Vis DRS indecated C-TiO2/g-CsN4 material, which the
C-TiO2:9-CsNs mass ratio was 20% showed the strongest tetracycline degradation efficiency
(84.24%). With the further increasing in C-TiO, content in C-TiO2/g-CsNa4, photocatalytic
degradation efficiency decreased. This was because the excessed C-TiO, hindered optical
absorption for electron-hole separation of g-CsN4 and the excessed C-TiO. decorating on the
surface g-CsNa could also act as centers for electron-hole recombination leading to decrease
photocatalytic degradation efficiency of the C-TiO2/g-C3Na.
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Tém tit: C-TiO, duoc lai ghép voi g-CaNs & cac ty 1& khdi lugng C-TiO2: g-CaN4 khac nhau
(10, 20, 30 va 40%) nham cai thién hoat tinh xuc tac quang phan huy khang sinh tetracycline (TC).
Céc vat ligu tong hop dugc déc trung boi phuong phap nhiéu xa tia X (XRD), phuong phap phd
phan xa khuéch tan tir ngoai kha kién (UV-Vis DRS), phuong phap phd quang phét quang (PL) va
phuong phap phé tan xa ning lugng tia X (EDX). Két qua phd PL va UV-Vis DRS cho thdy, so
véi vat liéu C-TiO,, g-CsN, thi cac vat liéu C-TiO/g-CsNy4 c6 kha ning han ché sy tai t6 hop giita cac
dién tir - 15 trong va kha ning hép thu anh sang nhin thiy t6t hon. Vat liu C-TiO,/g-C3N, g vdi ty 16
khdi lugng C-TiO2:g-CsNy 1a 20% c6 hiéu sudt phan huy tetracycline (84,24%) trong ving 4nh sang
nhin thdy cao hon cic vat liéu con lai. Khi ham lugng C-TiO, trong vat liéu lai ghép tiép tuc ting, hiéu
sudt phan huy tetracycline giam, c6 thé do lwong C-TiO; ting thém di can tr& su hdp thu quang va
1a trung tdm tai td hop dién tir va 15 tréng din dén giam hiéu sudt phan hay cua vat liéu lai ghép
C-TiOZ/g-C3N4,

Tir khéa: C-TiO2, g-C3Na, téi tb hop, hoat tinh quang xuc tac, 4nh sang nhin thiy, tetracycline.

1. Mé dau

Trong s6 cac vat liéu lam xitic tic quang ban
din da duogc nghién ctru rong rdi hién nay thi
TiO, dugc nghién ciru nhiéu nhit. Tuy nhién,
nhuoc diém chinh ctia TiOz ¢6 nang lugng ving
cAm rong khoang 3,2 eV nén no chi hoat dong
trong ving anh sang tir ngoai diéu nay han ché
kha ning tmg dung cua TiO, thuin trong ving
anh sang nhin théy hoac anh sang mat troi [1, 2].
Pé TiO; c6 kha nang hip thu 4nh sang trong
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ving nhin thdy, nhiéu nghién ctru da tap trung
vao viéc pha tap kim loai (nhu Cu, Zn, Fe, Cr,
W....) hoac phi kim (C, B, S, N, F, Cl,...) vao
mang tinh thé cta TiO, nham lam giam ning
lwgng vung cAm, mo rong pham vi hoat dong
xuc tac quang cuia TiO2 trong vung anh sang
nhin thay [3-6]. Trong d6, pha tap carbon vao
cAu trac TiO2 da duge nghién ctru va thu dugc
két qua dang chu y hiéu sudt xuc tac quang
duogc cai thién ro rét [3]. Thém vao do, vat liéu
TiO: sau khi pha tap ciing khong tranh khoi
nhuoc diém ¢b hitu cua vat liéu co nang luong
ving cAm hep 1a sy tai t6 hop nhanh gilta cac
electron va 16 tréng quang sinh, dé khiac phuc



N. T. P. L. Chi et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 41, No. 1 (2025) 7-14 9

yéu diém nay, vat TiO; pha tap thuong dugc lai
ghép véi cac vat liéu ban dan khac [7-9].

Gan ddy, mot dang chat ban dan polymer
hitu co khong kim loai - graphite carbon nitride
(9-C3sNa) V6i cau trdc 16p nhu graphen, di thu
hat nhiéu su chi y trong viéc tng dung lam xdc
tac quang tach nudc va phan hiy chat hitu co
gay 0 nhiém ngay trong ving anh sang nhin
thay. Vat liéu g- -CsNs ¢ nhiéu vu diém nhu c6
ning lwong ving cam hep (khoang 2,7 eV),
dién tich bé mat Ion, cau trac 16p,... g-CaNa co
thé & ving dan &m hon so véi thé khir cua
oxygen nén phu hop cho qua trinh khir oxygen
thanh *Oy. Pay la tac nhan trung gian tao goc
HO" dé phan huy cac chat hitu co giy 6 nhiém
[10-12]. Tuy nhién, g-CsN, [3] tinh khiét c6 téc
do tai t6 hop giira cac 16 trong va dién tir quang
sinh kha nhanh, din dén hiéu qua quang xuc tac
khéng cao. Pé khic phuc nhuoc diém nay,
nhiéu phuwong phép da dugc ap dung dé ting
hoat tinh xiic tic quang cua g-CsNs. Chéng han
nhu pha tap g-CsNa v6i cac nguyén té phi kim
khac nhu N, O, S,... [13, 14] va ndi bat 1én 1a
phuong phap két hop g-CaNa voi cac vat lidu ban
dan khac nhu: TiOz, W03, AgsPO.,... [15-17].

Nho ning lwong ving cam hep, vat lidu
C-TiO, va g-C3Ns déu c6 kha ning tao ra
electron quang sinh tai ving dan va 13 trong
quang sinh tai vung hoa tri khi dugc kich thich
boi 4nh sang & ving nhin thiy. Thém vao do,
thé nang & ving dan cua C-TiO, thap hon so
v6i thé nang & ving hod trj ctia g-C3Na, nén céc
electron sinh ra trén ving dan ciia C-TiO, s& dé
dang chuyén dich sang ving ho4 tri ciia g-CsNa,
do d6 han ché duoc su tai to hop cua cac
electron va 16 tréng quang sinh tao ra boi
C-TiO2 va g-CsN4. Noi cach khac, thoi gian
song cua cac electron va 15 tréng quang sinh
trong hé vat liéu tang lén, giup nang cao hoat
tinh quang xtic tac. Co thé thay h¢ vat liéu lai
ghép C-TiO,/g-C3N4 vira ¢6 thé khir ving dan
phit hop (4m hon thé khtr cia 0,/O;°) dé c6 thé
tham gia vao qua trinh khir O, tao thanh gbc
‘07 vira ¢ thé oxy hoa ving hoa tri phii hop
(duong hon thé oxy hoa cia "OH/H,0) & co6
thé tham gia vao qua trinh oxy hoa H,O tao
thanh "OH. Viéc két hop hai loai vat liéu xuc
tac C-TiO2va g-C3Na s& giup tan dung ddng thoi

dugc ca tinh khir cling nhu tinh oxy hod tuong
(g cia cac electron va 16 tréng quang sinh.

Hién nay, sy hién dién ctia khang sinh trong
nude dang 1a mdi quan ngai dang ké vi nhiing
tac dong tidu cuc dén moi truong. Tetracycline
1a mot loai khang sinh dién hinh, di duogc sir
dung rdng rai trong nhiéu tmg dung cho nguoi,
tha y va nudi trong thuy san, co thé gay ra moi
de doa nghiém trong ddi voi hé sinh thai va sic
khoe con nguoi khi xdm nhap vao moi truong
nudce. Tetracyline da dugc phat hién ¢ cac vung
nudce khac nhau nhu nudc mat, nudc ngém va
thdm chi ca nudc uéng. Viéc loai bo khang sinh
noéi chung va tetracycline ndi riéng ra khoi moi
truong da tré thanh mot van dé bat budc phai
thuc hién.

Do véy, trong nghién ciru nay, vat li¢u xic
tac quang C-TiO2/g-CsNs da dugce tong hop
nhiam tng dung phan hay chat khang sinh 6
nhiém trong méi trudng nude.

2. Thuc nghiém
2.1. Tong hop vt liéu

2.1.1. Tong hop vat liéu C-TiO,

TiO, pha tap carbon (C-TiO;) dugc didu
ché bang phuong phap thuy nhiét [12]. Pau tién
cho 1 mL TTIP (Titanium tetraisopropoxide)
hoa tan trong 40 mL EG (ethylene glycol) ¢
nhiét d0 phong. Sau d6, thém ting giot vao
40 mL nu6c khu ion, khudy manh trong 30
phut. Tiép theo, dung dich huyén phu dugc cho
vao binh thity nhiét va tién hanh thiy nhiét &
180 °C trong 12 gio. Hon hop thu duoc dé
ngudi dén nhiét d6 phong, san phdm thu duoc
dem ly tdm va rira sach bing nudc cit va
ethanol tuyét d6i dé loai bo EG con sot lai trén
bé mat. Két taa sau khi duoc 1am sach duoc séy
kho ¢ 80 °C trong tu sdy.

2.1.2. Tong hop vat liéu g-CsNa

Urea duoc cho vao cdi mi ndo nghlen min,
sau d6 cho vao chén sir, boc kin bang nhiéu 16p
gidy trang nhom (nung trong diéu kién yém
khi), dat vao 10 nung. Nung néng mau & cic
nhiét ¢ 530 °C va gilr nhi€t d6 nay trong 2 gio
véi tbe do gia nhi¢t 5 °C/phut. Cudi cung, 10
duoc lam ngudi ty nhién dén nhiét do phong,
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r0i nghién min thanh bot, thu duoc vat licu
g-CsN4 [14].

2.1.3. Tong hop vat liéu C- TiOz/g -C3N4

C-TiO2/g- -C3Nj dugc tong hop bang phuong
phap nhiét pha ran c6 hd tro cua siéu &m. Hon
hop C-TiO; va g-C3N4 duoc tron, nghlen, phan
tan vao dung moi etanol, dem siéu am 20 phut.
Sau d6, cho hén hop bay hoi dén kho,
nung mau & nhiét 6 530 °C (trong diéu kién
yém khi) va giit nhiét do nay trong 2 gio véi toc
do gia nhiét 5°C/phut. Cubi cung, 16 dugc lam
ngudi tu nhién dén nhiét d6 phong. Ty 1é khoi
lwong C-Ti0O2:g-C3Ns 1an luot 13 10% (CTC-1),
20% (CTC-2), 30% (CTC-3) va 40% (CTC-4).
Cac mau vat liéu duoc ky hiéu chung 1a CTC-x.

2.2. Dac trung vt liéu

Thanh phan pha dugc x4c dinh bang
phuong phap nhiu xa tia X (XRD) (D8-
Advance 5005). Kha ning hap thu anh sang cua
xuc tac dugc dic trung bang phd phan xa
khuéch tan tr ngoai kha kién (UV-Vis- DRS)
(3101PC Shimadzu). Pic tinh tai to hop giita
cac electron va 15 trong quang sinh duogc xac
dinh bang phdé quang phat quang (PL)
(Fluoromax-4, Jobin—Yvon Co, France). Su ¢6
mit cta cic nguyén td trong cac mau vat liéu
tong hop dugc phan tich bang phuong phap phd
tan xa ning luong tia X (thiét bi Jeol 5410).

2.3. Thi nghiém phan hiy TC

Cho 0,1 gam xtic tac va 200 mL dung dich
TC (10 mg/L) vao cbc 500 mL, khudy trén may
khudy tir trong bong t6i véi thoi gian 2 gid
(2 gio 1a thoi gian dat can bang hp phu) dé cho
qué trinh hdp phu - giai hép phu can bang, liy
8 mL dem ly tim (toc d6 2500 vong/phit trong
15 phat). Sau do, tiép tuc khudy hdn hop duéi
diéu kién anh sang dén led (220V - 30W).
Dimng khudy véi thoi gian twong ung t = 30
phuat; 60 phat 90 phat, 120 phat, 150 phut va
180 phut, hut khoang 8 ml miu dem ly tam ldy
phan dung dich trong. Nong d6 TC cua céac
mau dung dich sau phan tng thu dugc & cac
thoi gian khac nhau duoc xac dinh bﬁng
phuong phap tric quang ¢ budc song 355 nm
trén may UV - Vis (CE-2011).

3. Két qua va thio luin
3.1. Ddc trung vt liéu

Pé xac dinh cac hop phan trong vat licu
C-TiOz va g-CsNs va cac vat liéu lai ghép
CTC-x. Cac miu vt liéu duoc ddc trung bang
phuong phap nhiu xa tia X, két qua dugc trinh
bay ¢ Hinh 1. Két qua tir gian dd nhidu xa tia X
& Hinh 1 cua vat liéu C-TiO2, g-C3N4 va céc
mau vat lieu lai ghép CTC-1; CTC-2;
CTC-3 va CTC-4 cho thiy, dbi vai vat liéu
C-TiO, xuét hién cac dinh nhidu xa dic trung
clia pha anatase c6 cuong d6 manh va sic nét
tai vi tri 20 bang 25,45; 37,25; 49,95 va 55,06°
tuong Gmg voi cac mat tinh thé (101); (103);
(200) va (211) dic trung cho cdu tric tinh thé
cia TiO; (theo thé chuan JCPDS: 21-1272).
Trén gian d6 XRD cua vét liéu g-CsNg xuit hién
dinh nhiu xa c6 cuong do manh tai vi tri goc 20
bang 27,40° 1a do su sdp xép cua cac hé thong lién
hop thom, twong (mg v6i mat tinh thé (002), dinh
nhiéu xa c6 cuong do thap hon vi tri géc 20 1a
13,01° 1a do su sip xép tun hoan cac don vi tri-s-
triazin, tuong tmg voi mit tinh thé (001) déc trung
cho cu trac g-CsNs (theo thé chuin JCPDS
87-1526). Trong khi do, trén gian d6 XRD cua
cac vat lidu lai ghép CTC-1; CTC-2; CTC-3 déu
xut hién cac dinh nhidu xa dic trung cho ca 2
hop phan vat liéu g-C3Ns va C-TiOz, con vat liéu
CTC-4 chi xuét hién cac dinh nhiéu xa dac trung
cho hop phan C-TiO,, diéu nay c6 thé duoc giai
thich 1a do ham luong g-CsN4 trong CTC-4 giam
va phan bd kha dong déu trong vat liéu lai ghép.

Cwong do (a.u)
n
d
-~

2-theta (69)

Hinh 1. Gian dd nhidu xa tia X cua cac vat liéu
C-TiOz, g-C3N4 va CTC-x.
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Dé danh gia kha nang hap thu anh sang cia
cac vat liéu téng hop dugc, cac vat liéu C-TiO,,
g-CsN4 va CTC-x duoc dic trung bing phuong
phap phdé UV-Vis DRS va két qua dugc trinh
bay ¢ Hinh 2. Két qua & Hinh 2 cho thay, vat
liéu C-TiO, va g-CsN4 bo hap thu déu nam o
ving anh séng nhin thay. Dbi v6i cac miu vat
lidu lai ghép CTC-x c6 sy dich chuyén bo hap
thu vé ving 4anh sang nhin thdy manh hon so
voi vat liéu g-CsNs va C-TiO,. Trong do, vat
lidu lai ghép CTC-2 1a c6 bo hip thy & ving
anh sang nhin thdy manh nhat. Nhu viy, céac
mAu vt liéu lai ghép duoc tong hop & cac ti 18
khdi lwong C-TiO2/g-CsNs khac nhau déu co
dinh va bo hidp thu nam trong ving anh sang
nhin thdy. Didu nay cho phép du dodn cac vat
liéu lai ghép CTC-x c6 hoat tinh quang xuc tac
cao trong viing anh sang nhin thay.

©no,
cyCA

cre2
cres

.‘.'
N

@GN,

Cuong 84 hap thy (a.u)

>0 ACQ Bu;:';mg ':n:;lill oo 800
Hinh 2. Phé UV-Vis-DRS cua cac vat liéu
C-TiO,, g-CsN4sva CTC-x.

Gia tri ning lugng ving cAm cua cac vt
liéu C-TiOz va g-C3N4 va cac vat liéu lai ghép
CTC-x duoc xéc dinh dwa vao do thi biéu dién
su phu thudc ham Kubelka-Munk
(ah®)? = (h® — E,), ket qua duoc thé hien o
Hinh 3 va Bang 1.

———

(ohy)

2738V /

— N

[abw)’

275wV

=3

N‘u’vg hnorng (eV) o

erYea
crc.a
cTC2
oToA

(v

— _—

—

NAv;u luorng (eV)

Hinh 3. Su phu thucf)q ham Kubelka-Munk theo nang
lugng anh sang bi hap thu cta céc vat liéu C-TiO,
g-CgN4 va CTC-x.

Két qua gia tri ning luong ving cAm &
Bang 1 cho thdy, gia tri ning lugng ving cAm
cua vat liéu C- TIOz, 9-CsNa theo phuong phap
Kubelka-Munk 1an lugt 14 2,73 va 2,75 eV, mau
vat liéu lai ghep CTC-2 c¢6 nang lugng ving
cAm bang 2,70 eV, gia tri nay nho nhit trong s6
céc vat lidu lai ghép tong hop nhung su giam
nay ciing khong dang ké so voi gia trj ning
lugng ving cdm cua vat liéu C-TiOz, g-C3Ns
riéng 1é. Mét khac, hoat tinh quang xuc tac cia
vat liéu ban dan con phu thudc vao nhiéu yéu td
khéc. Do vay, céc vat ligu C-TiO2 va g-CsN, va
CTC-x tlep tuc dugc dac trung bang phuong
phap phd quang phat quang. Két qua duoc trinh
bay ¢ Hinh 4.

Bang 1. Gia tri ning lugng viing cAm cua cc vat
liéu C-TiO2, g-CsN4 va CTC-x

Vitlidu | Eog(eV)
g-C3N4 2,75
C-TiO; 2,73
CTC-1 2,73
CTC-2 2,70
CTC-3 2,72
CTC-4 2,73
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Pho quang phéat quang céac vat lidu C-TiOy,
g-CsN4 va CTC-x dugc trinh bay ¢ Hinh 4.

s,

0,

cre

crca
crc4

, GTea

Cutng 42 {a.u

Buot sang (nem)

Hinh 4. Ph6 quang phat quang cac vat liéu
C-TiOy, g-C3N4 va CTC-X.

Tir két qua phd quang phat quang & Hinh 4
cho thdy, c6 su giam dang ké cuong do phat
quang cua cac vat licu CTC-x so véi vat liéu
g-C3N4 va C-TiO; riéng 1é. Cac mau vat liéu lai
ghép khi bi kich thich & budc song 300 nm, co
cuc dai phat xa manh ¢ khoang 450 - 475 nm,
trong d6 mau vat liéu lai ghép CTC-2 c6 cuong
d6 phat xa thdp hon nhiéu so voi cac mau vt
lidu lai ghép céc ti 1& khdi luong cta C-TiOJ/g-
CsN, khéc. Két qua PL da chimg minh sy tai to
hop cip electron va 13 tréng cia CTC-2 14 nho
nhat, cu thé cuong do phé PL cua cac mau vat
ligu giam theo thur tu: g-CsN, > C-TiO,> CTC-
1> CTC-3 > CTC-4 > CTC-2. Piéu nay chimg
to vat liu CTC-2 c6 sy tai to hop giita cac
electron va 15 trong quang sinh dugc han ché
hi€u qua hon so voi cac vat liéu lai ghép con lai
trong vung khao sat. Do do, vét ligu CTC-2
dugc du doan kha ndng hoat dong quang xuc
tac cao hon cac vat liéu lai ghép khac.

Dé xac dinh thanh phan cic nguyén té co
mat trong cac vat liéu CTC-2, vat liéu duoc dic
trung bang phé EDX.

(a)

Cuomg & (au)

L s -

3 4 5 o 7
Nang wong (keV)

e b)

Cutrrg 8% (s.0)

Nang luong (kaV)

Cuong éé (a.u)

o

1

& 5 [ y
Nang frong {keV)

Hinh 5. Ph6 EDX cua cac vat liéu g-C3Ns (a),
C-TiOz (b), va CTC-2 (c).

Két qua phd tan xa ning luong tia X cia
céc vat liéu g-CsNs, C-TiO, va CTC-2 dugc thé
hién & Hinh 5. Déi véi vat lidu g-CsNy xuat hién
dinh phé dic trung cho C tai mtc ning luong
0,28 keV, dinh phé dac trung cho N xuét hién
tai muc nang lugng 0,40 keV [18]. Déi vai vat
lieu C-TiO2 co cac dinh dic trung cho Ti lan
lwot xuét hién tai cac muc nang lugong 0,4; 4,49
va 4,92 keV, dinh dac trung cho O xuat hién tai
muc nang lugng 0,53 keV, dinh dac trung cho
C xuit hién tai mic nang lwong 0,28 keV [19].
Tir pho EDX cua vat ligu lai ghép CTC-2 cho
thiy xuit hién ddy du cac dinh phd dic trung
cho ca ba hop phan vt lidu C-TiO,, g-CsN, va
khong co6 sy xuat hién cta nguyén t6 khac. Nhu
vay, vat li¢u vat liéu lai ghép CTC-2 da duogc
téng hop thanh coéng va co do tinh khiét cao.

3.2. Hoat tinh quang xuc tac

Pé danh gia hoat tinh quang xuc tac ciia vét
liéu C-TiO2, g-CsNs va cac vat liéu lai ghép
CTC-x, trudc tién chung t6i khao sat thoi gian
dat can bang hap phuy, két qua thyc nghiém cho
thdy, dung lugng hap phy TC cua cac vat liéu
C-TiOy, g-C3N4 va CTC-x tang trong 120 phut
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dau, sau 120 phut hau nhu dung luong hap phu
khong thay do6i. Do vay, thoi gian dat can bang
hip phu cua cac vat liéu trén dugc xac dinh la
120 phit. Tur d6, chon nong do cua dung dich
TC tai thoi diém 120 phdt 1a nong do dau dé
khao sat hoat tinh xuc tc quang cua cac vat liéu
CTC-x.

Két qua d6 chuyén héa TC duoc trinh bay &
Hinh 6. Két qua & Hinh 6 chi ra rang, khi so
sanh 4 mau vat liéu C-TiO2/g-C3N4 véi cac mau
don C-TiO2 va g-CsNg, thi vat liéu CTC-2 cé
hoat tinh cao nhat trong vung khao sat. Cu thé,
sau 180 phuat xtt 1y thi hiéu qua phan huy TC
trén vat lidu g-C3Ns va C-TiO; lan luot la
52,34% va 60,06%. Trong khi d6, vat liéu
CTC-2 dat hiéu suét 1a 84,24%, con ddi véi cac
vat lidu CTC-1, CTC-3, CTC-4 d6 chuyén hoa
TC lan lugt dat 62,25; 78,22 va 78,89%. DPiéu
nay la do sy hinh thanh g-C3N4 trén C-TiO, da
c¢6 tac dung hiép trg 13n nhau, gitp khic phuc
nhuoc diém tai t6 hop nhanh cua g-C3Ns va
C-TiO..
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Hinh 6. Su phu thu¢c C/Co
cua TC theo thoi gian chiéu sang cla cac vét licu
C-TiOz, g-C3Na, va CTC-x.

3.3. Gidi thich co ché phdn hity chdt hitu co
trén vt liéu lai ghép C-TiO2/g-C3N4

Khi vat li¢u lai ghép CTC-2 dugc kich thich
boi anh sang nhin thay, dién tir trén ving hoa tri
ctia g-C3Nj s& chuyén dén ving din va tham gia
phan tng v6i Oz hoa tan trong nude sinh ra gbe

*O;" ngay tai ving dan cia g-CsNj, mot phén
dién tir tr ving dan ciia g-CsNs sé di chuyén
xudng ving dan cua C-TiO.. Trong khi d6, khi

bi kich hoat béi 4nh sdng nhin théy, dién tu tur
vung hoéa tri cia C-TiO2 bi tach ra, di chuyén
dén vung dan, dién tir tir ving dan cta C-TiO;
c6 thé chuyen sang vung hoa tri cua g-CsNs han
ché su tai t6 hop cap dién tir - 16 tréng theo kiéu
hé Z. Khi d6, 16 trong & vung hoa tri cua
C-TiO; c6 thé oxy hoa duong hon thé oxy hoa
ctia "OH/H,0 nén oxy hoa dugc nude thanh goc
"OH va gbc "OH sé& phan tng voi TC tao thanh
cac san phim phan huy. Qu4 trinh phan huy TC
clia vat lidu lai ghép C-TiO2/g-CsNag c6 thé mo

ta & Hinh 7.
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Hinh 7. Co ché phan huy TC cua vat liéu lai ghép
C-TiOz/g-C3N4.

4. Két luan

D3 téng hop thanh cong vat lidu lai ghép
C-TiO,/g-CsN, bang phuong phap nhiét pha rin
c6 hd trg siéu am. Vat liéu lai ghép C-TiO2/g-
C3Ny tong hop c6 kha niang hip thy anh sang
nhin thidy manh so v6i timg hop phan C-TiO,
g-CsN, riéng 16. Két qua khao sat su phan huy
TC trén xuc tac C-TiO, g-CsN4 va C-TiO2/g-
CsN4 cho thdy, hiéu qua phan huy TC trén vat
lidu lai ghép C-TiO2/g-CsN4 (g véi ty 18 khdi
lugng C-Ti02/g-CsN4 20%) dat 84,24% sau 180
phut xtt 1y, gia tri nay cao hon so vdi hiéu qua
phan huy TC trén vat liéu C-TiO, va g-CsN4
trong ving 4anh sang kha kién do han ché sy tai
t6 hop ciia cap dién tir va 18 trong quang sinh
trong vat liéu lai ghép.

Lo1i cam on

Nghién ciru nay duoc tai trg béi Bo Khoa
hoc va Cong nghé¢ trong khudn kho de tai cap
Nha nuéc, ma s6 BPTPL.CN.33/21.
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