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TOM TAT

Chat xiic tac quang di hgp AgsV0,/GO (AVG) trong cong trinh nay dugc tong hgp bang phuang phap thiy nhiét-vi song va ¢ kha nang phan hiy hiéu qua
cac hop chdt hitu co bén viing dudi anh sang kha kién. Chat xtic tac nay hifa hen la mot vat liéu tiém nang trong x Iy nudc thai, déc biét trong bdi canh 6 nhiém
do thudc nhudm va cac chdt mau cdng nghiép ngay cang gia tang. Xic tac AVG dugc phan tich bang cac phuong phap héa Iy hién dai nhu: XRD, FTIR, TEM, EDX,
PL, UV-Vis va XPS. Két qua cho thay cac hat nano AgsV0, kich thuéc 31nm dugc phén tan khd dong déu trén GO. Chat x(c tac AVG cho thdy hiéu qua cao dat 97%
khi phan hiy thudc nhudm RR195 dui anh sang kha kién LED. Kha nang khoang héa (TOC%) clia chat xtc tac AVG la 65% cao hon so vdi Ag;V0, (56%), tuong
(ing. Hiéu ting hiép dong giiia GO va AgsV0,, gitip tang cudng hoat tinh quang xic téc va dugc quy cho mét s6 yéu td sau: GO thiic ddy su phan tan t6t cac hat
nano AgsV0,, cdi thién tinh chét hap phu do dién tich bé mat tang va sy hinh thanh di hop giita AgsV0, va GO gidp tang kha nang van chuyén electron, m@ rong
b hap thu anh sang va cdi thién do 6n dinh co hoc clia chdt xtic tac tao thanh. Hoat tinh quang xiic tac cao nay da dugc ching minh 1a do nquén géc tir céc géc
siéu oxit (h*/-0,7), vi GO c6 kha nang bay hiéu qua cac electron quang sinh trong AgsV0,.

Tirkhéa: Dj thé, Ag;V0,, GO, dnh sdng nhin thdy, thudc nhuém RR195.

ABSTRACT

The AgsV04/GO (AVG) heterojunction photocatalyst in this study was synthesized using a combined hydrothermal-microwave-assisted method and
demonstrated excellent capability in degrading persistent organic pollutants under visible light irradiation. This catalyst shows great promise as a potential
material for wastewater treatment applications, especially in the context of increasing pollution from synthetic dyes and industrial colorants. The
physicochemical properties of the AVG catalyst were thoroughly characterized using advanced analytical techniques, including XRD, FTIR, TEM, EDX, PL, UV-Vis,
and XPS methods. The results revealed that Ag;V04 nanoparticles (31nm) were uniformly dispersed on the GO surface. The AVG photocatalyst demonstrated a
high degradation efficiency of 97% for the RR195 under LED visible light. The mineralization efficiency (TOC%) of AVG was 65%, higher than that of AgsV0, 56%.
The synergistic effect between GO and AgsV0,, which enhances photocatalytic activity, is attributed to several factors: GO promotes the uniform dispersion of
AgsV0, nanoparticles, improves adsorption properties by increasing surface area, and the formation of the heterojunction between Ag;V0, and GO enhances
electron storage and transport, broadens the light absorption range, and improves the mechanical stability of the resulting composite catalyst. This high
photocatalytic activity was confirmed to originate from superoxide radicals (h*/-0,7), as GO effectively traps photogenerated electrons from Ag;V0,, preventing
recombination and enhancing photocatalytic efficiency.

Keywords: Heterojunction, AgsV0,, GO, visible light, RR195 dye .
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1. GIGI THIEU

Ngay nay, quang xuc tac di thé la mét trong cac
phuong phap xanh va hiéu qua dé loai bd cac chat 6
nhiém hiu co déc hai ra khéi méi trudng nudc nhd cac
electron quang sinh (e”) c6 tinh kh&t manh va 16 trong (h*)
¢6 tinh oxy héa manh dugc hinh thanh trong qua trinh
phan tng [1]. Nhirng ndm qua, nhiéu chat xuc tac quang
dugc phat trién nhu TiO,, ZnO, Ta,0s,... [2-4]. Tuy nhién,
han ché clia cac xuc tac la do téc do tai té hap electron va
16 trong (e7/h*) I6n va hoat dong kém trong ving anh
sang kha kién diéu nén han ché rat nhiéu Ung dung ctia
chuing [5]. Bac vanadat la chat xuc tac quang hoat dong
trong vung anh sang kha kién c6 dai nang lugng ving
cam (Evg) hep (~2,3eV) da dugc quan tam nghién ctu [6,
71. Tuy nhién, Ags;VO4 & dang don 1é c6 t6c d9 tai td hgp
e/h*cao va dé bi an mon quang hoc [8, 9]. Do d6, cac nha
nghién ctu da t6 hgp AgsVO. véi cac chat ban dan, chat
nén khac nhau tir dé tao thanh hé xudc lai ghép tang
cudng tinh chat theo huéng cé loi [7]. Cac chat xdc tac

nhu: Ag3VO4/T|02 [1 O], AgZO/A93VO4/AgV03 [1 1 ],
BIVO4/Ag3VO4 [1 2], Ag3VO4/g'C3N4 [9],
AgsVO./TiO./graphene  [13], AgsVOas/Diatomit  [8],

B-AgVOs/a-AgsVO, [14] da dugc tap trung nghién cdu
trong nhitng nam gan day.

Trong cac chat mang, graphen oxit (GO) va graphen
oxit khr (rGO) thudc ho graphen danh dugc nhiéu su quan
tam do bé mét 16n, c6 khd néng hap thu anh sdng vung kha
ki€n va van chuyén dién t& nhanh [13]. Trong qua trinh
téng hap, khi lugng GO thap (< 5%) sé bi khirthanh rGO do
cac nhdm chic ctia GO da tham gia lién két véi cac oxit kim
loai dé t6 hgp thanh vat liéu compozit cau tric nano [15].
Danzhen Li va céng su [13] da dua AgsVO, va TiO; lén
graphene tao thanh t6 hgp nano compozit cho hiéu qua
cao trong phan ting phan hiy chat mau MO va RhB dudi
anh sang kha kién. Tac gia cho thay, graphen gitip phan tan
déng déu cac hat nano AgsVO, va TiO,, cai thién kha nang
van chuyén dién t giup nang cao hoat tinh xuc tac so vdi
AgsVO, va TiO; don 1é [13]. Jian Wu va cong su [16] téng
hop GO/a-AgVO; gilip cdi thién hoat tinh xtc tac trong qua
trinh phan hay Rhodamine B (RhB). Két qua cho thay vai
lugng GO 0,5% lam tang toc d6 phan tng lén 18 lan so véi
a-AgVO; dan 1é dudi anh sang kha kién. Tac gia ching
minh rang GO gilp gidm nang lugng vung cam cla
a-AgVOs, cdi thién qua trinh tach dién tir va giam tai té hop
e/h* clda xuc tac nano compozit [16]. Nghién clu cla
Zisheng Zhang va céng su cho thay khi bé sung 1,2%
luong GO gilp tidng dién tich bé mat, thuc day su phan
tach cac cap e/h* trong quang xuc tac va nang cao hiéu
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suat qua trinh phan hay MO so véi vat liéu compozit
Ag-0/AgsV04/AgVO; khong c6 mat GO [11]. Hién nay,
nhiéu phuong phap da dugc ap dung dé xdr ly thudc
nhuém anion RR195 trong nudc thai, bao gém cac phuaong
phap vat ly (nhu hap phu, loc mang), phuong phap hoa
hoc (nhu oxy héa Fenton, ozon héa), va phuang phap sinh
hoc (xrly bang vi sinh vat). Tuy nhién, phuong phéap quang
xUc tac néi lén nhu mot gidi phap tiém nang, nha kha nang
phan hay triét d€ cac hgp chat hitu co khé phan hay dudi
diéu kién anh sang, dac biét la anh sang kha kién.

Trong nghién ctu nay, Ag;VO, dugc két hgp GO dé tao
ra hé vat liéu cau tric nano AVG mdéi c6 hoat tinh phan
hiy RR195 cao trong vung anh sang nhin thdy. Cac
phuang phap héa ly nhu: XRD, TEM, BET, XPS, UV_Vis va
phd phat quang PL da dugc st dung dé chiing minh vai
trd ctia GO trong t6 hgp xuc tdc nano compozit. Ngudn
sang kha kién LED c6 budc song 400 - 650nm dugc ap
dung dé€ danh gia hoat tinh qua trinh phan hdy RR195. Co
ché& quang xuc tac dé phan hdy RR195 trén hé cac hé xuc
tac buéc dau dugc dua ra.

2. THUC NGHIEM
2.1.Héa chat

Thuéc nhudém RR195 (C31H19CIN;O19SsNas, 95%,Trung
Qudc,); khéi lugng phan ti 1136,32g/mol; budc séng
Amax= 542nm. Cac héa chat khac nhu: NH,OH 25%, AgNOs
99,8%, NH4VO; 99%, Na,5,0s 0,1N nguén géc Trung qudc
dugc st dung truc tiép khong qua qua trinh tinh ché lai.
Binh khi N, 99,99% va O, 99,99% dugc cung cap bdi cong
ty Venmer, Viét Nam. Nudc cat 1 lan dugc st dung cho tat
ca qua trinh téng hgp va xt ly.

2.2. Tong hgp xtic tic nano compozit AVG

Xuc tadc AVG dugc téng hgp bing phuong phép thay
nhiét vi song sir dung GO lam chat mang dugc téng hap
trong cong bé trudc day [17]. Theo d6, 5% khéi lugng GO
vi song va 60mL dung dich nudc cat/etanol (ty lé 1:1 vé
thé tich) siéu &m 10 phut thu dugc huyén phu A. Hoa tan
lan lugt 1,02g AgNO; trong 80mL nudc va 0,234g NH,VO;
trong 100mL nudc thu dugc dung dich B va C tuang ung.
Dung dich B dugc nho tir tir vao huyén phu A va khudy
tron trong 30 phut véi t6c dé 250 v/p. Tiép theo dung
dich C dugc nhé dan vao hé trén va diéu chinh pH ~ 13
(NH4OH 25%) sau d6 khudy tron & téc do 500 v/p trong
thai gian 1 gi& (h). San pham chuyén dan tir mau nau den
sang vang sam. Hon hgp sau dé cho vao binh Teflon
(300mL) va vi séng trong 30 phut & nhiét d6 130°C.
San pham mau xanh luc dugc loc rira bang nudc cat dén
pH = 7 va sdy & 100°C trong 6h dé loai nuéc.
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Xuc tac AgsVO, don 1é dugc téng hop theo quy trinh
trén trong diéu kién vang mat GO.
2.3. Nghién ciiu cac tinh chat cha vat liéu

Nano compozit AVG, AgsVOs4, GO dugc phan tich XRD
trén may D8 Advance (Buc). TEM do trén may H-7500
(Hitachi, Nhat Ban), BET do trén mdy Trista Plus Il
(Micromeritics, My). Phé XPS phan tich bang may VG
MultiLab 2000 (Thermo VG Scientific, Anh). Tinh chat
quang hoc cua xuc tac dugc danh gia bang phé UV_Vis
DRS va phé phat quang PL. Ky thuat EPR trén may ER 200
SCR(Bruker) véi 5,5-dimethyl-1-pyrroline-Noxide (DMPO)
lam chat bay spin -OH, -O,~ dé phat hién cac géc ROS
trong phan Ung. Cac chat p-benzoquinone (2mg), N>
(20mL/phut), tert-butyl alcohol (TBA, 2mL) ammonium
oxalate (AQ, 0,29g) dugc st dung lam tac nhan bay dé loai
bd -O,7, -OH va h* trong phan tng [9, 13].
2.4. Hoat tinh quang xuc tac

Phan Uing quang xuc tac phan hay RR195 trong nudc
thuc hién & nhiét d6 25°C st dung hé théng 6n nhiét
Julabo U3. Nguén séng kha kién LED céng suat 50W
(\: 400 - 650nm). Khoang cach tur dén téi bé mat dung
dich thuéc nhuém la 20cm véi cudng dé 1200lux. Trong
phan ng, 200mL dung dich RR195 ¢6 néng dé 50mg/L
va lugng xuc tac duy tri 8 nbng d6 0,5g/L, gié tri pH = ~5,5
va téc do khudy tron & 250v/p. Qua trinh can bang hap
phu cda xuc tac (khéng dua ra ¢ day) dugc xac dinh la 30
phut. Do d6, trudc qua trinh quang xuc tac, hé dugc
khudy tréon trong bong téi 30 phut dé dam bao dat téi can
bang hdp phu. Sau ting khoang thoi gian phan tng
quang xuc tac nhat dinh, 3mL dung dich sau khi loai bo
xuc tac dugc lay ra va thém 2 giot Na,5,0; 0,1N dé duéi
gbc oxy hoa (ROS) du. Tién hanh phan tich nhanh bang
UV_Vis Lambda 35 & budc song 542nm. Xac dinh nong dé
thuéc nhudém con lai bang phuong phap dudng chuan.
Khd nang khoang hoéa (TOC%) trong dung dich dugc
danh gia bang cach loc dung dich qua mang loc 0,2
micomet va phan tich trén mday TOC-V CPH (Shimadzu,
Nhat Ban).
3. KET QUA VA THAO LUAN
3.1.Pac trung cau tric vat liéu

Hinh 1a cho thay gian d6 XRD clia GO xuat hién pic 26
~10,5° va 43,9° dugc quy cho cdc mat phan xa (002) va
(100) trong vat liéu graphen oxit v&i khodng cach cac I6p
= 0,789nm va tén tai lugng I6n cac nhdom chic chira oxy
[17]. Gidn d6 XRD ctia AgsVO, véi cac pic tai 19,19 30,9°
32,3% 35,19 35,9° 38,9° va 51,4° tuong Uiing cdc mat phan
xa (011), (-121), (121), (301), (022), (-330), (331) phu hgp
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VGi cac dit liéu nhiéu xa tia X tiéu chudn cho cau truc
monoclinic Ag;VOs4 c6 dd két tinh cao [18]. D6i v6i AVG
cuong d6 cac pic dac trung clia AgsVO4 gidm va khong
thay xuat hién pic ctia GO. Piéu nay dugc cho la sy dan
xen clia cac hat nano AgsVO, gitia cac I6p GO lam suy yéu
tin hiéu ca dinh cacbon, ciing nhu dién ra qua trinh kh(r
GO thanh rGO [19, 20].
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Hinh 1. Gian d6 nhiéu xa XRD (a), ddng nhiét hap phu BET (b) clia AgsV0,,
GOvaAvG

DPudng dang nhiét hap phu - khir hdp phu ctia cdc mau
vat liéu (hinh 1b) xay ra su hap phu don I6p & ving ap
suat thap P/P, thap 0 + 0,3. O &p suat tuong déi cao hon
(0,3 + 0,4) bdt dau qua trinh hap phu da I6p va ngung tu
trong mao quan. Cac mau déu co kich thudc mao quan
I6n (17 - 24nm) nén qua trinh ngung tu mao quan xay ra
manh, xuat hién vong tré rong loai H1 ki€u IV theo phan
loai IUPAC [17]. Két qua cho thay vat liéu compozit AVG la
vat liéu x8p. Khi b6 sung GO vao vat liéu AgsVO, lam tang
dién tich bé mat va gidm kich thudc tinh thé ctia AgsVO,
cht yéu la do dién tich bé mat riéng I16n va kha nang hap
phu manh ctia GO. Dién tich bé mat riéng clia GO, AVG va
AgsVO, lan luat 1a 331; 36,2 va 4,4m?/g, tuong Ung. Dién
tich bé mat tang lén lam gia tang kha nang hap phu va
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gia tang dién tich ti€ép xuc gitta cac tam hoat dong vai ] 16.76 vap
chat 6 nhiém lam tang cudng hoat tinh xuc tac [19]. ]
3.2. Pic trung hinh thai hoc va quang phé XPS cta vat
liéu

Anh TEM cia mau AgsVO, cé dang ban cau véi dé tinh
thé cao c6 kich thudc khodng 50 nm va bi két tap lai thanh
tling dam hat kich thugc 16n (hinh 2a). Anh TEM trén hinh
2b cho thdy GO c¢6 cdu tric nano 2D véi cac nép gap bé
mat dugc hinh thanh tir nhiéu 16p xép chéng lén nhau. ]
Anh TEM clia AVG cho thdy khi st dung céc tdm GO lam 5100 5125 5150 5175 5200 5225 5250
chat mang da ngan nguia su két tu va dong thai gitp céac Binding Energy (eV)
hat nano AgsVO. phan b6 tot hon (hnh 2c). Ngoai ra, kich
thudc hat trung binh cia AgsVO. cling gidam xuéng con
31 nm khi c6 mat GO (hinh 2d). Diéu nay xac nhan vai tro
cla GO da lam tang dién tich bé mat cling nhu tang
cudng sy phan tan cla cac hat nano trong hé vat liéu
nano compozit tao thanh [21].

Cuong d6 (a.u)

524.05

369.26 Ag3d

Cuong do (a.u)

Hinh 3 la trang théi héa tri va ndng lugng lién két ctia
cac mau dugc xac dinh bang XPS. Phd Ag3d clia AgsVO,
ban dau cé cac dinh & muc nang luong 368,71 va
374,72eV xac nhan cho cac dao dong Ag3ds. va Ag3ds.

clia Ag* trong cau trdc monolit AgsVO, (hinh 3a) [12, 19]. 362 364 366 ?38 . 370 372 374 376 378 380
(4 T 0 n A 2 a Binding Energy (eV)
Cac dinh pic nay bi dich chuyén mét phan nhé vé 369,26

va 375,26eV trong AVG. Hién tugng nay ciling dugc quan Hinh 3. Quang pho XPS clia cac chét xiic tac: Ag3d (a) va V2p (b)
sat thay trong phé V2p (hinh 3b). Nang lugng lién két ctia 3.3, Tinh chat quang hoc ctia vat liéu
V2p1/2 va V2ps. 1a 524,05 va 516,49eV xac nhan su ton tai

clia V** trong cau tric AgsVO, [14, 21]. Cac muc nang 87 400 422 a
lugng nay bi dich chuyén vé 524,30 va 516,79V trong _ *77
AVG. Su thay d8i nang lugng lién két obitan cia Ag3d, 3 z:'
V2p xac nhan su hinh thanh lién két héa tri gitta GO va g 0‘4_-
AgsVO, va hinh thanh kénh van chuyén electron M-O-C %D 0‘3_- AVG
trong AVG [8, 19-20]. S .1 S
041-.
0.0 534, 770
300 4(‘)0 5(‘)0 6(‘)0 7(‘)0 800
Budc song (nm)
] b A= 400 nm
=
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g ]
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. ) Bude s
Hinh 2. Anh TEM cGa (2)AgsVO,, AVG (b), GO (c) va phan b6 chun Gauss ée song (mm)
clia cac hat nano Ags;V0, trong AVG (d) Hinh 4. Quang phé DRS (a) va PL (b) ctia cac chdt xtic téc
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K&t qua UV_Vis ran (DRS) thu dugc trén hinh 4a cho
thay Ags;VO, c6 dinh nam & 400nm va phan I6n b hap
thu anh sang kha kién nam & 534nm. Trong AVG dinh hap
phu va ba hap thu anh sang kha kién cao hon AgsVO, véi
gia tri 450nm va 570nm, tuong Ung. Gia tri nang lugng
vlung cam Eyy dugc xac dinh theo phuong phap Kubelka-
Munk d6i v6i AgsVO4 va AVG lan luot la 2,32 eVva 2,18 eV.
Diéu nay cho phép du doan hoat tinh quang xuc tac cla
AVG manh hon so véi AgsVO, don €. Phé phat quang (PL)
clia AgsVO, c6 cudng do cao hon so véi AVG xac nhan
AVG c6 kha nang tach cap e/h* t6t hon khi bi chiéu sang
(hinh 4b) [20]. Nhin chung, hiéu suat quang dién héa cta
AVG dugc tang cudng co thé la do cu tric da giao dién
cUa vat liéu, cung cap nhiéu kénh dan truyén electron tu
dé thuc day hiéu qué qua trinh quang sinh tao ra nhiéu
géc tu do o lgi trong phan (ing quang xuc tac [18].

3.4. Hoat tinh xuc tac phan hily RR195

I'LED

HP

0.8

S g

o S0 120 160
Thoi gian phan tng (phut)

0.2
/Ag3VO4

-20 0 20 40 60 80
Thoi gian phan Gng (phut)

1.0 p— -l b
0.8 .i.
UO \.\
@
O 64 A
& \ ¢
@)
o 0.4 \.\.\. Ag3Vo4
=" B——n AVG
024
00 v v L) v L) v L) v L)
300 20 40 60 80

Thoi gian phan ung (phut)

Hinh 5. Su phan hdy RR195 du6i dnh séng LED, kha ndng tdi st dung (a)
va khé ndng khodng héa TOC% (b) trén cac hé xdc tac
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Hoat tinh xudc tac phan hdy RR195 trong dung dich
trén cac chat xuc tac dudi anh sang LED dugc dua ra trén
hinh 5. Nhu da thay tur hinh 5a, sau 30 phut GO hap phu
hoan toan RR195 trong khi d6 AVG va Ag;VO,4 cho kha
nang hap phu dat 12% va 7,0%, tuong Ung. Kha nang hap
phu cao clia GO dugc quy cho sy déng goép cla dién tich
bé mat va &i luc 16n cta cac lién két i-rr* véi nhan thom
thu6c nhudém [17]. Sau 60 phut chiéu xa hiéu suat loai bd
RR195 trén AVG dat 97% va cao han so v&i AgsVO4 (90%).
Xu huéng nay phu hgp véi phan tich TOC% dua ra trén
hinh 5b, két qua cho thay kha nang khoang hoa ctia AVG
dat 65% va AgsVO4 la 56%, tuong (ing. DGi vGi AgsVO, chi
mot it cac cap e/h* c6 thé chuyén dén bé mat xuc tac dé
tham gia vao phan tng oxy hoa khtt con lai cht yéu xay
ra qua trinh tai hgp eva h* lam tang nhiét d6 phan ung
[22]. Ngugc lai, déi véi AVG su c6 mat GO lam tang kha
nang hap thu anh sang kha kién, tc ché su tai hgp e/h*
va tang dién tich bé mat cta xuc tac (phan tich trén) [19,
20]. Ngoai ra, hiéu qud xuc tac AVG giam nhe sau 3 chu ky
va gidm manh déi v6i AgsVO,4 & chu ky 3 (hinh 5a). Két qua
nay xac nhan AVG c6 dé bén cao hon so véi AgsVO.. Ly
gidi diéu nay theo chung t6i, GO la vat liéu khung cacbon
nén c6 tinh n dinh cao trong hé compozit, nguoc lai
AgsVO, don [& dé bi chuyén thanh cac pha khac AgVOs,
Ag0 khi hoat dong trong thdi gian dai [11]. Cac phan tich
trén cho thay pha tap GO vao AgsVO, lam tang hoat tinh
xuc tac do hiéu tng hiép déng clia quang xuc tac va hap
phu. Hoat tinh hé xuc tac AVG cling cao hon so véi mot
sO bado cao trudc day: Zhen lJin (phan hay 91,2% RhB
10mg/L sau 40 phut) [8], Behzad Hazizadeh Fard (phan
hay 61,5% RB16 32mg/L sau 155 phut) [23] va Ragam N.
Priyanka (phén huy 75% AR 10mg/L, 60% TOC sau 60
phut) [24].

3.5. Co ché qua trinh phan hily RR195

1004 a I AVG
B Ag3v04
80
S
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—
X 60+
(=}
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~
Q
404
20+
0 T
Mau Trang AO TBA pBQ N2

Téac nhan don goc
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Hinh 6. Phan hiiy RR195 dudi anh sang LED trong diéu kién khac nhau (a),
phd EPR vdi DMPO--0,~/methanol (b), DMPO--OH /nudc (c) va co ché qué trinh
quang xdc tac (d)

Céc chat khac nhau nhu AO, p-BQ, TBA, N lam tac
nhan bay géc -O,7, -OH va h* da dugc thém vao hé phan
ung [13]. Hinh 6a cho thay hiéu suat phan hdy RR195 trén
AVG ban dau la 97%. Sau khi thém AO(h*) va p-BQ(-0,),
hiéu suat phan hty RR195 giam xuéng 35%; 65% véi AVG
va 28%; 70% véi AgsVO,, tuong Ung. Xu hudng gidm
manh nay tuong dong khi st dung N; la tac nhan da loai
bo phan 16n O, hap thu trong nuéc. Ngugc lai, khi thém
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TBA(-OH) hiéu suat phan hay thuéc nhuém it giam trén
AgsVO: (85%) va giam nhiéu hon doi véi AVG (73%). Két
qua nay cho thdy d6i vGi AgsVO. cac goc h* va -0, cé vai
tro chinh. D6i véi AVG ngoai goc h*/-0,~ ¢6 vai tro chinh
con co6 su tham gia clia goc -OH vdi vai tro tha yéu. Két
qua nay cling dugc xac nhan bang ky thuat bay spin EPR
st dung DMPO trén hinh 6b va hinh 6¢. Cac tin hiéu cla
Ag3VO, déi véi DMPO--O,-, DMPO--OH déu thap han AVG
va tin hiéu DMPO--O,~ déu I6n hon DMPO--OH. Két qua
nay tuang déng véi cac bao cao trugc day [13, 19]. DE tinh
toan thé nang vung héa tri Ey, va thé nang viing dan Ecs
st dung céng thuc sau [9]:

Es=X - E.— 0,5E,,
(1)
Epg=Eg+ Ebg 2)

Vi X la d6 am dién tuyét doi ctia chat ban dan (X cla
Ag3VO4va GO lan luot la 5,64 va 4,7eV) va E. lanang lugng
electron tu do trong thang hydro (khoang 4,5eV) [9, 16].
Evg clia Ag3VO4 ¢ gid tri la 2,32eV. Do AgsVO, la ban dan
loai n nén Ecb am hon 0,1eV. Vi vay, Ecs clla AgsVO, lan
lugt 1a -0,12eV so vdi dién cuc tiéu chuan hydro (NHE). Evg
clia AgsVO,4 dugc xac dinh la +2,20eV. Khi dé, e~ & vung
dan CB clia AgsVO, c6 thé khit O, thanh -O,~. Ngoai ra,
trong qué trinh phan (ng c6 thé Ags;VO, bi bao mon
quang hoc nén xay ra qua trinh chuyén déi Ag* thanh Age.
Cac electron trong Age khi bi kich thich sé kh(r O, hap thu
trong nudc tao thanh -0, [25]. Trong AVG, muc fermi cla
GO 1a-0,08eV so véi NHE gan vai CB clia Ag;VO, va Ecs clia
GO thay déi tir-1,5eV dén - 0,5eV [26]. Vi vay e~ c6 thé dé
dang chuyén tir CB clia AgsVO, sang GO tao thanh di hop
loai Il va khir O, tao thanh -O,™ (do thé cia GO am hon thé
cap 02/-0,~ cé gia tri trong khodng -0,046 t&i -0,33eV) [25].
L6 trong h+ trong AVG & lai thuc hién qua trinh oxy hoa
nhung khong di duong dé oxy hda truc ti€p H,O thanh
-‘OH (H,0O/-OH la +2,27eV) [27, 28]. Do d6 cac e~ & CB cla
AVG dugc tang cudng nén sé khir O, thanh -0, va H,0,,
sau do6 H,0, tuong tac véi e"va taora-OH (H,O, + e"=-OH
+ OH") nén tin hiéu DMPO--OH dugc tang cudng (hinh 6¢)
[29]. Evs clia AgsVO, la +2,20eV nén chi c6 thé phan ung
vGi OH- dé tao ra -OH (-OH/ OH- = 1,99eV) [11]. Vi vay,
phan I6n h* dugc tao ra tai VB clia Ags;VO, sé oxy hoa truc
ti€p cac phan tl thuéc nhudm tao thanh cac phan ti nhé
han [29, 30]. Co ché& qué trinh c6 thé dugc mé ta trén hinh
6d va phuaong trinh tu 3 - 10:

Ag3VO4 +hv=> Ag3VO4 (e‘ +ht ) (3)
e-(AgsVO,) + GO > AgsVO, + GO(e) (@)
GO(e") + O, 2 rGO + -0, (5)
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-0;” + H,0 2 -HO,+ OH- (6)
GO(e’) + -HO,+ H* = H,0, (7)
GO(e) + H,0, + H* &> -OH + H,0 (8)
AgsVO4 (h*) + Dyes > AgsVO, + Dye* 9)

Dye* + h+/02_/OH > CO;, +H,0

+san phamtrung gian  (10)

4, KET LUAN

Pa téng hop dugc xuc tac AVG cau tric nano chua
ham 5% ham lugng GO bang phuong phép thay nhiét st
dung ky thuat vi séng. Cac két qua phan tich XRD, BET,
TEM, XPS da ching minh su c6 mat ctia GO lam tang dién
tich bé mat, han ché su két tu cac hat nano AgsVO, va hinh
thanh lién két M-O-C la kénh van chuyén eltron tir AgsVO,
sang GO. Két qua PL va DRS chiing minh sy mé réng viing
hap thu anh sang kha kién, gidam nang lugng viing cam
Evg Va Ngan chan sy tai t6 hop e/h*trong cdu truc di hop
loai Il clla AVG.

Hoat tinh quang xuc tac phan hay RR195 clia AVG cao
hon so véi AgsVO, don |é. Trong cling diéu kién phan ting
kha nang khoang héa TOC% khi s& dung AVG va AgsVO4
dat gia tri 65% va 56%, tuong (ing. Hiéu (ng hiép déng
gitta GO va AgsVO, gilip Uc ché su an mon quang hoc clia
Ags;VO, don 1é. Co ché phan hay quang hoc da dugc
nghién ctu va xac dinh rang g6c cta h*/-0,~ déng vai trd
chinh trong qua trinh quang phan huy thuéc nhuém
anion RR195 trén AVG.

LO1 CAM ON

Nghién ctiu nay dugc tai trg bai Vién Hoa hoc trong dé
tai ma s6 VHH.2024.05.
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