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SUMMARY

COBAN DOPED TiO/SiO; - PHOTOCATALYTIC CHARACTERISTIC
AND APPLICATION FOR CEPHALEXIN TREATMENT IN WATER ENVIRONMENT

Removing residues of antibiotics and Cephalexin in water environment is a very difficult. Co-TiO»/SiO;

material has been tested to assess its ability to treat cephalexin. SiO, has absorption properties and

large contact surface area suitable for impregnating TiO,. Cobalt with 0.9% concentration is doped in

TiO,/SiO, material, which increases the photocatalytic ability of the material in visible light. Co-

TiO/SiO; samples provide Cephalexin degradation faster than un-doped samples. Cephalexin from an

initial concentration of 10 ppm was completely decomposed after 30 and 60 minutes of illumination
(10W, 365 nm) for 9Co-TiO»/SiO; and 1Co -TiO/SiO; materials, respectively. Co-TiOx/SiO; is one of
the promising materials for cephalexin removal in water with visible light.
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1. GIOI THIEU

Cefalexin, con dugc goi 1a cephalexin, dugc su
dung dé diéu tri nhidu chig bénh nhiém tring
do cac vi khuan khac nhau gy ra. Cephalexin
dugc ban nhidu nhit (12,2%) trén thi truong
Viét Nam hién nay. Su thai bd chét khéng sinh
trong nude thai sinh hoat, nudc thai y t& ngay
cang gia tang, do vy ndng do khang sinh trong
céc ngudn nude tiép nhan thuong cao. Két qua
phan tich khang sinh trong nuéc tai cac khu
vuc thugng luu, trung luu va ha luu ctua cac
kénh dan nudc thai chinh & thanh phd Ha Noi
ra séng Hong c6 nong do SMX: 612 - 4330
ng/L; SMZ: 16,1 - 66,2 ng/L; TRI: 23 - 1808
ng/L [1]. Thang 11/2018, Vién Cong nghé moi
truong da thyc hién dy an diéu tra du luong
thuéc khang sinh trong nuéc thai & mot sb
bénh vién cho thdy, ham luong cephalexin tir
0,11 dén 0,12 pg/L. Nhu viy c6 thé thay
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Cephalexin xuit hién hau hét trong cac nudc
thai bénh vién va cac loai nudc thai khac &
ham lugng cao hon nhiéu so véi cac loai khéng
sinh khac [2].

St dung hiéu tng quang xtc tic nano TiO, dé
phan huy thubc khang sinh trong méi trudng
nude ¢6 vu diém vuot tréi so v6i phuong phép
xir Iy truyén théng. Mot trong cac loai vat lidu
duoc st dung lam chit mang TiO; duoc lya
chon 14 hat silicagel (SiO,). Hat SiO, dang xép
¢6 dién tich bé mat 16n, d6 hép thu cao 13 vat
lidu phu hop dé tam phu TiO, theo ky thuat sol-
gel.

Mic du TiO; 1a xic tic quang trién vong nhat
hién nay dé xir Iy méi trudng nhung né ciing
¢6 mdt s6 nhuoc diém. TiO; 1a chét ban dan co
d6 rong ving cam 16n nén TiO, chu yéu hip
thy photon tir ngoai chi chiém mét phin nho
trong dai anh sang mat troi. Toe do tai két hop



cia cdp 16 trong va dién tr cao nén dan dén
hiéu sudt lwong tir thip va hiéu qua phan tmg
quang xuc tac kém. Vi vdy, dé ting cuong hiéu
qué quang xuc tac, cin mo rong kha ning hip
thu anh sang cua TiO, tir vung UV sang vung
nhin thdy, giam téc do tai két hop cua cip dién
tr - 16 tréng va thay ddi d6 chon loc. Mot trong
céc phuong phéap bién tinh bé mit chat ban dan
do la: (1) ghép cac kim loai quy nhu Au, Pd,
v.v. vao chét ban dan lam thay doi tinh chat bé
mit ban dan; (2) Tao chét ban din composit di
chu trac, tirc 12 ghép ban dan thtr hai vao TiO,
¢6 thé 1am tang phén tach dién tich va mé rong
ving nang lugng kich hoat; (3) Ghép chit mau
nhay sang; va (4) Pha tap (doping) kim loai
hodc phi kim [3].

Trong 4 phuong phap trén, phuong phap
doping kim loai nhu Co, Ni, Pb, Cu, Fe thuong
hay dugc sir dung [4,5]. Muc dich dua kim loai
vao chat ban dan voi mot lvong nho kiém soat
dugc dé 1am thay ddi cac tinh chat dién tir cua
chit ban dan ban dau do su xut hién cac ving
ning lugng méi ctia chat la chen vao ving cim
clia chét ban dan. Trong sb cac kim loai néu
trén, Coban (Co) dugc pha tap vdi TiO»/SiOs
dé thir nghiém loai bo Cephalexin trong nudc
cling nhu danh gia dic trung tinh chit quang
xUc tac cua vat li€u sau pha tap 1a myc dich cta
bai bao nay. Vat li¢u Co-Ti0,/SiO; khi str dung
ngudn anh sang kha kién giup giam gia thanh
trong qua trinh xt ly, vét liéu réat thich hop dé
xtr 1y khang sinh ton du trong nudc va khong
dé lai san pham phu.

2. THU'C NGHIEM

Hoa chat st dung trong nghién ctru 1a cac hoa
chat c6 nguodn gdc, chét chuan Cephalexin iy
tir hing dwoc phim cua Phap c6 ndng do ban
dau 13 0,086 gram. Cephalexin c6 nong d6 10
ppm dugc dung trong nghién ctu. Dung moi
MeOH lam pha dong cho thiét bi sic ki 1ong
hi€u ning cao (HPLC) dugc mua tir hang
Merk, Purc c6 ti 1&¢ hon hop 1a MeOH : H,0 =
30:70 ding trong phan tich ndng do
Cephalexin.

Pidu kién t6i wu cho qua trinh phan tich
Cephalexin trén HPLC: kich thudc cot HPLC
la 2,1 x 250 mm, tdc d6 dong 1a 0,2 L/phut, thé
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tich tiém mau 1a 30 ulL, thoi gian chay mdi
mau 1a 10 phut, Cephalexin dugc xac dinh &
budc song 265 nm. Puong chuan cua
Cephalexin dugc thiét 1ap trong khoang ndng
d6 tir 0 ppm dén 14 ppm c6 d6 tuyén tinh R2 =
0, 9933.

Vit liéu dugc ché tao theo cic nghién ciru
trude d6 ciia nhom tac gia [6], thi nghiém tién
hanh véi mau TiO,/SiO; va mau Ti0»/Si0, pha
tap Coban (ki hiéu: Co -Ti0»/Si0;), ham lugng
Co t6i uu dugc lya chon 1a 0,9% (ki hidu 1a
9Co -Ti0»/Si02) [7], va mau so sanh véi lugng
Co thém 0,1 % (ki hiéu 1a 1Co -TiO,/Si0y) [7].
Cic diéu kién nhu khdi lugng vat liéu
TiO2/Si0, (2 g); Si0, (2g), cong sudt dén
(10W, 365 nm), tde d6 dong cta hé thi nghiém
(0,5mL/phat), thoi gian ldy mau,.. déu nhu
nhau trong cic mau thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Danh gia kha ning hip thu Cephalexin
cua SiO:

Thir nghiém kha ning hip thy Cephalexin ( ndng
d6 ban dau 14 10 ppm) cua SiO; duoc tién hanh
trong bong t6i va anh sang. Két qué trong hinh 1
cho thiy, & chu ky 1, néng do Cephalexin giam
xubng con khoang 6 ppm sau 24 gi va gia tri
nay hau nhu khong thay dbi. O chu ky 2, ndng do
Cephalexin khong thay dbi trong diéu kién t6i,
ching to hat SiO, da dat trang thai hép thu
Cephalexin bdo hoa va nong do Cephalexin
khong thay ddi theo thoi gian chiéu sang. Két
qué nay khéng dinh vat liéu mang hat SiO, khéng
c6 kha nang quang xuc tdic ma chi c6 kha nang
hap thy Cephalexin. Pbi véi vat lidu TiO/SiO;,
hinh 2 cho thdy, & chu ky dau, trong didu kién
tdi, vat lieu van thé hién tinh hip thu
Cephalexin va trong chu ky tiép theo, sau 3 gid
khong chiéu sang thi ndng do Cephalexin
khong giam nita, nhung khi chiéu sang thi
néng d6 Cephalexin giam manh. Nhu vay,
TiO; c6 kha nang phan huy Cephalexin trong
didu kién anh sang.
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3.2. Panh gia kha ning quang xic tic cia
vit liéu Co - TiO2/Si0O:

Voéi vat liéu pha tap 9Co-TiO»/SiO; c6 kha
ning hip thy tot hon so v6i mau khong pha
tap. Khi tinh chit xdp cua hai loai vat liéu
tuong duong nhau thi kha ning hap thu hop
chat hiru co cua chung c6 thé giai thich dua
trén gia tri diém dang dién pzc (point of zero
charge). Gia tri pzc thé hién trén hinh 3 cho
thdy, khi dua Co vao mang tinh thé TiO, dan
t6i diém dién tich khong ting tir pzc = 5,2 dbi
véi mau khong pha tap TiO,/SiO; t6i pzc = 6,6
ddi v6i mau pha tap 9Co -Ti0,/Si0,. Chinh vi
vay & moi truong trung tinh, bé mat cua vat
lidu ¢6 cac nhom OH- mang dién 4m co thé hip
phu tdt cac hop chét hiru co c6 dién tich
duong. Didu nay duoc khing dinh vé& két qua
thr kha nidng quang x0c tac phan hay
Cephalexin cta TiO,/SiO; (hinh 4) va 9 Co -
Ti02/Si0, (hinh 5). Nhu vay, nong do
Cephalexin giam manh va toc do giam ndng do
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Cephalexin tuong ty nhau trong cac diéu kién
chiéu sang kha kién, UV 365 nm va ngay ca
trong bong t6i.

Hiéu qua quang xtc tac cia mau Co -
Ti02/Si0, dugc danh gia trong diéu kién
khong chiéu sang va chiéu sang. Hinh 6 thé
hién kha nang quang xuc tac phan huy
Cephalexin cua TiO,/SiO; va Co-TiO,/SiO, &
cic nong do pha tap 0,1% va 0,9%. Mau
TiO»/Si0; pha tap coban cho kha nang phan
hity Cephalexin nhanh hon mau khéng pha tap.
Nong do6 Coban 16n thi kha ning phan hiy
nhanh hon.

Cephalexin da bi phan hiy hoan toan sau 30 phit
chiéu sang dbi véi vat lidu 9 Co-TiOy/SiO; va 60
phut dbi véi 1Co-TiO»/SiO, va cephalexin bi hip
thu moét lugng nhd khi st dung vat liéu TiO»/SiO,
sau 100 phuat. Nhu vy, qua trinh quang xtc tac da
lam tdng kha nang phén huy cephalexin, phan ung
quang hoa xay ra nhanh va da xtr ly dugc hoan
toan cephalexin.
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Hinh 6: Kha nang quang xuc tac phan huy
Cephalexin cua TiOx/SiO;va Co-TiO/SiO; ¢
cdc nong do pha tap khdc nhau

4. KET LUAN

Vit liéu Co-TiO,/SiO, vira c6 tinh hap thy vira
c6 tinh quang xuc tic. Hi€u qua xua ly
Cephalexin trong méi truong nude rit cao. Kha
ning quang xdc tac cua 1Co-TiO»/SiO, thip
hon 9Co-TiO,/Si0;. Cac vat li€u nay hoat
dong tdt trong cac diéu kién chiéu sang kha
kién va UV 365 nm. Pay 1a vat liéu tiém ning
trong xu 1y ton du chat khang sinh co trong
moi trrong nude.

Loi cam on: Bai bdo nay dwoc hoan thanh
nho s hé tro kinh phi tir Chuong trinh hé tro
nghién ciru vién cao cdp, nam 2019 ma sé
NVCC 30.04/19-19. Tac gia tran trong cam on
s hé tro cia ban linh dao Vién HLKH
&CNVN.
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