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Tom tat:

Trong bai bao nay, chling toi trinh bay cac két qua nghién ciru ché tao vat lidu AgsPO4 bang phwong phap dong két
taa. Anh hién vi dién tir quét (SEM) cho thay vat li¢u AgsPO;4 ché tao dugc c6 dang cau, kich thudc trong khoang
200-400 nm. Vat liéu c6 cau tric lap phuong tam khdi dugc khao sat thong qua phép do gian do nhidu xa tia X
(XRD) va pho tan xa Raman. Kha niang quang xuc tac cua AgsPO, dugc danh gia boi sy suy giam nong do cia dung
dich RhodamineB (RhB) 10 ppm dudi su chiéu xa cia dén Xenon. Két qua cho thay vt liéu AgsPO, cho kha nang
quang x(c tac cao, xt 1i dugc hoan toan RhB trong dung dich sau 20 phat chiéu sang.

T khoa: AgsPO,, dong két tia, quang xuc tac.

GIOI THIEU

Hién nay, cung vai su phat trién nhanh chéng cua
khoa hoc ki thuat, con ngudi dang phai dbi mat
v6i van dé 6 nhiém mai trudng nghiém trong, dac
biét 1a méi truong nuéc. Thuc trang cho thay,
nguodn nudc ngay cang bi nhidm ban bai chat thai
tir c4c nha may, trong d6 phai ké dén céc kim loai
nang, cac chat hiru co khé phan hiy nhu thudc
nhuém trong cong nghé dét, ma,...[1]. Thém vao
d6, co s ha tang hién nay cho viéc xir Ii nudc thi
van chua bat kip vé&i quy dinh ngay cang nghiém
ngit va nhu cau ngdy cang ting vé chét lugng
nudce. Do @6, viéc nghién ctu lam sach nudéc va
phan hay céc chat hitu co doc hai ra khoi moi
truong nudc véi higu suat cao, chi phi thip 1a
nhiém vu duoc nhiéu nhdm quan tdm [2-4]. Mot
trong nhitng giai phap wu viét phai ké dén 1a viéc
sir dung cdng nghé quang xuc tac dé loai bo chat
gay 6 nhiém. Day la cong nghé cho hiéu qua cao,
gia thanh ré va than thién voi moi truong. Céc chat
xuc tac quang dya trén oxit kim loai nhu TiO> [5,
6] hoac ZnO [7, 8] da dugc sir dung rong réi trong
g dung quang xdc tac phan hay chat hitu co.
Tuy nhién chiing c6 nang luong ving cim Ién, do
d6 chi sir dung hiéu qua anh sang trong vung ti
ngoai. Nhu di biét, viing anh sang tir ngoai chi
chiém khoang 5% toan bo quang phd mat troi,
trong khi khoang 43% la thudc vé ving anh sang
nhin thay. Vi vay, dé sir dung hiéu qua nguon
nang luong mét troi cho tng dung quang xUc tac,
nhiéu céng b da tap trung nghién cau ché tao cac
hé vat liéu méi c6 kha nang hap thu anh sang kha
kien.
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Trong nhimg nim gan déy, cac vat liéu nano
cacbon nhu 6ng nano cacbon [9], graphene,
graphene oxide [10, 11] thu hit dwoc nhiéu sy
guan tdm nghién cuiru caa cac nha khoa hoc trong
ung dung lam sach méi truong boi kha nang phan
hity chat hitu co gy 6 nhidm nudce khi dugc kich
thich bang anh sang nhin thiy [12, 13]. Bén canh
cac vat liéu nano cacbon d3 biét, vat liéu ban dan
bac photphat (AgsPO4) duoc chl y sau phat hién
vao ndm 2010 vé kha ning quang xuc tac rat cao
cua no [14]. Kha nang tng dung vuot troi trong
cong nghé quang x(c tac cua vat liéu nay xuat
phét tir cac dic trung cau trdc, hinh thai bé mit,
dic biét 1a nang lwong ving cim. D6 rong ving
cam ciia AgsPO, khoang 2,36 eV (néu coi chuyén
muc ning luong 14 gian tiép), khoang 2,43 eV
(néu coi chuyén mirc nang luong 1a truc tiép), do
d6 AgsPO,4 c6 kha niang hap thu buc xa trong
ving anh sang kha kién [14-17]. Dac biét hon,
AgsPO; 6 thé dat duoc hiéu suit luong tir gan
90% trong phan tng 6xi hoa nudc dudi anh sang
kich thich xung quang 420 nm [14, 18], trong khi
sir dung cac chét ban dan khac nhu BiVO, hoic
TiO, pha tap N chi dat hiéu suit 20% [19-21]. Vi
vay AgsPO4 c6 kha nang cho hiéu qua cao trong
phan ing quang xuc tac phan tach nudc cling nhu
phan hay cac hop chit hitu co 6 nhiém khi duoc
kich thich bang anh sang kha kién.

Trong nghién ctu nay, chung t6i khao sat qui
trinh ché tao vat liéu AgsPO4 bang phuong phap
ddng két tua va khao sét hoat tinh quang xuc tac
cua vat lidu téng hop duoc.
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THUC NGHIEM
2.1. Hoa chit

Hoa chat duoc sir dung: AgNO; (99,98%, Trung
Quoc), Na;HPO4.12H,0 (99%, Trung Qudc),
RhodamineB (95%, Sigma Aldrich).

2.2. Quy trinh ché tao vit liéu AgsPO,

Dung dich AgNO; (dung dich A) va dung dich
Na;HPO, (dung dich B) duoc chuan bi bang cach
can mudi AgNO3 va Na,HPO, hoa tan vao luong
nuéc cat thich hop dé duoc cac dung dich mudi
ndng do 0,2M. D6 tir tir dung dich B vao dung
dich A tao thanh hdn hop dung dich dong nhat
(dung dich C). Khudy tir dung dich C trong 3 gio
& nhiét 6 phong dé tao ra céac hat két tua mau
vang. Két taa duoc loc rira bang nuéc cat va say
kho trong khéng khi & 100°C. San pham thu dugc
sau khi lam nguoi & nhiét do phong la AgsPO4
dang b6t mau vang.

2.3. Thi nghiém quang xuc tac

Hoat tinh quang xuc tac caa vat liéu AgsPO4 duoc
khao sat qua kha nang phan huy Rodamine B
trong dung dich duéi sy kich thich cua den
Xenon. AgsPOs cho vao 60 ml dung dich
RodamineB 10ppm khudy tir trong diéu kién
khong chiéu sang 30 phut dé dat trang thai hap
phu bdo hoa. Sau d6, dung dich dugc dem ra
chiéu séng, sau nhitng khoang thoi gian nhat
dinh, mot lwong nho dung dich duoc lay ra, do
phd hap thu va xac dinh ndng 6 RodamineB con
lai trong dung dich.

2.4. Cac phuong phap nghién ciru thuc nghiém

CAu trlc cua vat liéu dugc khao séat bang gian d6
nhiéu xa tia X (D8-Advance, Bruker véi bic xa
Cu-Ka) va phé tan xa Raman (LabRam HR 800,
Horiba). Nghién ctu hinh thai bé mat vat liéu
bang hién vi dién tir quét (S-4800, Hitachi). Nong
d6 dung dich RhB sau khi xtr Ii quang xudc tac xac
dinh thong qua phép do phé hip thu (Duetta,
Horiba).

KET QUA VA THAO LUAN
Gian d6 nhiéu xa tia X (XRD) ciia miu AgsPOs
ché tao bang phuong phap dong két taa duoc

trinh bay trén hinh 1, cho thdy mau AgsPOs ché
tao duogc xuat hién cac dinh tai vi tri géc 26
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khoang 21,1; 29,5; 33,4; 36,8; 42,7; 47,8; 52,6;
54,9; 57,1; 61,5; 69.8; 71.8; 86,9 d0 tuong ung
véi cac mat phang mang (110); (200); (210);
(211); (220); (310); (222); (320); (321); (400);
(420); (421); (520) theo thé chuan JCPDS s6 06-
0505 cuatinh thé AgsPO.. Vi tri cac dinh phd cua
mau tring khép voi the chuan, ngoai ra khong
quan sat thay dinh la, diéu nay ching t6 mau
Ag3PO; ché tao dugc hoan toan don pha. Ciing
theo thé chuan nay, tinh thé AgsPO4 c6 dang lap
phuong tam khdi, thugc nhém khdng gian P4-3n
[16, 22, 23].
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Hinh 1: Gian dd nhiéu xa tia X ciia miu AgsPO4

Cac thdng s6 mang tinh thé caa mau AgsPO, ché
tao dwoc tinh toan dya trén gian do nhidu xa tia X
bang phan mém Unicell. Két qua cho thiy hang
sb mang va thé tich 6 mang tinh thé vao khoang
5,972 A va 213 A3,

IMS-NKL 5 0kV4 4mm x10.0k SE(M)

Hinh 2: Anh SEM ciia miu AgsPOq

Anh hién vi dién tir quét (SEM) ciia mau AgsPOs
ché tao bang phuwong phap dong két taa dugc
trinh bay trén hinh 2. Két qua cho thdy mau cé
hat twa cau, kich thudc trong khoang 200-400 nm.
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Phé tan xa Raman cia mau AgsPO, da ché tao
dugc trinh bay trén hinh 3. Trong d6, dinh c6
cudng do cao nhat tai vi tri 909 cm™ dugc cho la
trong ung véi dao dong co dan ddi xang cua
nhém [PO,]; dinh ph tai vi tri 551 cm™ dic trung
cho dao dong co dan d6i xtng cua lién két P-O-
P; dinh pho tai vi tri 223 cm™ duoc cho 12 lién
quan dén dao dong quay va chuyén dong tinh tién
ciia nhém [PO,]. Céc két qua trén hoan toan phu
hop vai cac cong bd khoa hoc trude d6 vé phd
raman cua vat liéu AgsPO4 [24-26].
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Hinh 3: Ph tan xa Raman ciia miu AgsPOs4

Pé nghién ctru kha nang quang xuc tac cia vat
liéu AgsPO, da ché tao, chiing toi danh gia thong
qua kha nang phan hiay RhB 10ppm trong dung
dich duéi su chiéu sang cua dén Xenon 350W.
Hinh 4 1a 6 thi biéu dién sy thay d6i C/ Co theo
thoi gian chiéu xa, trong d6 Co va C 1a nong do
RhB tai thoi diém ban dau va sau nhiing khoang
thoi gian chiéu sang khac nhau. Tc do phan hiy
quang (C/Co) cua mau AgsPO, c6 thé danh gia
dugc kha nang phan huy RhB.

Két qua trén dd thi hinh 4 cho thay, qua trinh hip
phu da dat trang thai b4o hoa sau 30 phat khudy
trong t6i. Sau 5 phuat dau chiéu sang, nong do
RhB da suy giam hon 60%, va sau 20 phut phan
{rng quang xuc tac dién ra, RhB da bi phan hay
hoan toan. Két qua nay ching to mau AgsPO, ché
tao bang phuong phap ddng két tua thé hién kha
nang quang xuc tac t6t trong ving &nh sang kha
kién. Diéu nay co the dugc giai thich do AgsPO4
c6 do rong ving cadm hep, cd thé hap thu budc
song 1én dén 530 nm va mo rong sang ving kha
kién [14, 27] vi thé rat phu hop véi vai tro 1a chat
xuc tac quang dudi su kich thich cua anh sang
nhin thay.
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Hinh 4: Két qua xir Ii quang xuc tac ciia miu
AQsPO4

Co ché quang xUc tac caa vat liéu AgsPO, ¢ thé
duoc giai thich nhu sau: dau tién AgsPO4 hap thu
photon anh sang c6 nang lugng hv, cac electron
bi kich thich nhay tr viing héa tri 1én ving dan
tro thanh céc electron tu do, dong thai 15 tréng
dugc sinh ra ¢ vung hoéa tri; cac dién tir tw do va
15 tréng c6 thé di chuyén dén cac vi tri trén bé mat
vt liéu, noi ching c6 thé phan &g véi nudc va
oxy dé tao ra cac goc OH* va Oy ¢ tinh oxi hoa
cao; cac goc nay s& phan huy RhB thanh CO, va
H-,0.

KET LUAN

Vit ligu AgsPO, dugc ché tao thanh cong bang
phuong phap dong két tua. Vat liéu ché tao dugc
c6 cau trdc lap phuong tam khéi vai kich thudc
hat trong khoang 200-400 nm. Vat liéu cé kha
ning quang xiic tac tt trong ving anh sang kha
kién, phan wng quang xic téc phan huay
RhodamineB nong d6 10 ppm xay ra hoan toan
sau 20 pht chiéu sang bing dén Xenon.
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