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TONG HOP NANO COBALT FERRITE DANG CAU RONG BANG
PHUONG PHAP THUY NHIET VA UNG DUNG TRONG XUC TAC
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Tém tit. Bai bdo nay md ta qud trinh t8ng hop coban ferrite (CoFe204) bz\?mg cach st dung khudn
carbonate cau dugc diéu ché tir dung dich glucose, sau d6 la xw ly nhiét. Vat liéu tong hop duoc ddc
trung b.:ng phuong phap quang phd tia X phan tan nang luwong (EDX), hién vi dién cuc quét (SEM), ti
k& mau rung (VSM), nhiéu xa tia X (XRD), quang phd tia X (XPS), hap thu nito / duong dang nhiét giai
hdp va quang phd ti ngoai kha kién (UV- Vis). Nung tién chat thu duoc coban ferrite cau rong c6 kich
thude 300-400 nm véi do tie tinh bao hoa 1a 59 eV. CoFe20s da dwgc str dung lam chét xuc tac cho qua
trinh phan huy xdc tac rhodamine-B trong diéu kién anh sang kha kién. Bong hoc ctua sy phan hay
rhodamine-B ciing duoc dé cap.
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Abstract. This paper describes the in situ synthesis of cobalt ferrite (CoFe:04) using carbonaceous
microspheres prepared from a glucose solution as a template, followed by subsequent heat treatment.
The obtained material was characterized using energy-dispersive X-ray spectroscopy (EDX), scanning
electrode microscope (SEM), vibrating sample magnetometer (VSM), X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), nitrogen adsorption/desorption isotherms, and ultraviolet-
visible spectroscopy (UV-Vis). The calcination of the precursor provides cobalt ferrite hollow spheres
sized 300-400 nm with magnetic saturation of 59 eV. CoFe20s was used as a catalyst for rhodamine-B
photocatalytic decomposition under visible light. The kinetics of rhodamine-B decomposition is also
addressed.
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1 Mo dau

Céc vat liéu nano oxide dang cau rong gan
day da thu hut sy quan tdm cua nhiéu nha khoa
hoc vi tng dung hiéu qua ctia n6 trong nhiéu linh
vic bao gom xtc tac, dan thudc, cam bién khi, v.v.
[1-4]. Cobalt ferrite véi cau tric spinel (CoFe204) da
dwoc nghién cttu rong rai do hiéu ting dién tir cao
[5], d6 6n dinh héa hoc t6t, d6 cting co hoc va tinh
di hudng tinh thé khdi cao. Tién hanh thuy nhiét ¢
140 °C r6i nung 6 600 °C, Mostafa va cs. da ch€ tao
CoFe20s voi do két tinh cao. CoFe20s dugc ting
dung d€ hap phu pham nhudém cé wu diém hon
oxit sit hay cobalt thanh phan, ddc biét c6 thé thu
hoi khi stt dung tir truong ngoai [6]. Vat liéu nano
oxit CoFe204 da va dang duoc nhiéu nhém nghién
ctru trén thé gidi tién hanh téng hop va dat duoc
nhitng thanh cong dang ké. Houshiar va Zebhi da
tién hanh tdng hop vat liéu nano oxit CoFe20: bang
3 phuwong phap: dot chay, dong két taa va két tua
[7].

Kalama va cs. da tong hop CoFe:O: bang
phuwong phéap thay nhiét véi kich thwdc hat trung
binh ttr 20 dén 30 nm va nhéan thay vat liéu c6 kha
nang phan hty thuéc nhudm xanh methylene dat
dén 80% sau thoi gian 140 phut trong diéu kién anh
sang tw nhién [8]. Vinosha va cs. da tong hop vat
liéu nano CoFe:04 bang phuong phap dong két tta
véi kich thudce hat trung binh tir 12 dén 24 nm va
vat liéu c6 kha nang phan huy xanh methylene dat
dén 99,3% sau 75 phut phan tng [9]. Ngoai xanh
methylene, rhodamine B va methyl da cam ciing
dwoc st dung trong cong nghiép nhudém vai soi.
Nhiing chdt héa hoc nay kha doc va anh huong 16n

dén méi trueong.

Trong nghién cttu nay, cac hat nano CoFe204
dang cau réng da duogc tdng hop bang phuong
phap thay nhiét. Vat liéu nay c6 kha nang hoat
dong quang xuc tac trong vung dnh sang kha kién
déi véi cdc phdm mau rhodamine-B, methyl da
cam va xanh methylene va cé thé tng dung trong

phan tich cac chat gay 6 nhiém moéi truong.
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2 Thuc nghiém

2.1 Hoa chat

Glucose (CsH1206-H20), cobalt (II) nitrate
(Co(NOs)2.6H20), st (II) sunfate (FeSOs7H:0),
rhodamine B (rhodamine-B), methyl da cam va

xanh methylene dwgc mua tir hang Merck, Dtc.

2.2  Thiétbi do

Gian d6 XRD ctia mau duwoc ghi trén may
D8-Advance, Brucker véi tia phat xa CuKacé bweéc
song A =1,5406 A. Phd EDX va anh SEM duoc ghi
trén may SEM JMS-5300LV (Nhat) ¢ 10 kV. Tinh
chat tir ctia vat liéu duoc do béng tir k€ mau rung
(VSM) trén mdy Micro Sence Easy VSM 20130321-
02. Pho XPS dugc ghi trén phd ké ESCA Lab 250
(Thermo Scientific Corporation) véi mot ngudn tia
X don sic ctia Al Ka (1486,6 eV). Phd UV-Vis-DR
dugc ghi trén mdy JASCO-V670 véi budce song tir
200 dén 800 nm. Cac ddc tinh hap thu anh sang thu
dugc bang cich st dung quang phd phan xa
khuéch tan duoc xac dinh bang phuong phap UV-
Vis trén mdy Lamda 25 Spectrophotometer
(Perkinelmer, Singapore).

2.3  Toéng hgp vat liéu

Trong mdi thi nghiém, hoa tan hoan toan 4 g
glucose, 1,477 g Co(NOs)26H.0 va 2,808 g
FeSO4+7H20 vao 40 mL nudc cat va cho dung dich
nay vao binh Teflon, day kin va thuty nhiét ¢ 185 °C
trong 8 gio. San phdm la chat bot mau den va duoc
riza ly tdm ba [an bang nudc cat va hai lan bang
ethanol nguyén chat dé€ loai bo tap chat. Sdy kho
san pham thu duoc ¢ 80 °C trong 5 gi¢ va nung &
500 °C trong 5 gio.

24  Thuc nghiém xtc tac quang
Déng nhiét hap phu
Cho Tan luot 30, 40, 50, 60, 70, 80, 90 va 110

mg cobalt ferrite vao mot loat 8 binh tam giac
(dung tich 250 mL) chita 100 mL dung dich
rhodamine-B (100 mg-L), day kin va lac bang may
lac IKA HS/KS 260 (Dtic) trong 24 gid d& dam bao
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dat dwgc can bang hap phu. Sau d6 ly tam dé loai
bo chat hap phu. Nong do ctia dung dich pham
nhudém duoc xac dinh bang phuong phap UV-Vis
tréen may Lamda 25 Spectrophotometer
(Perkinelmer, Singapore) ¢ Amax clia pham nhudm

rhodamine-B (650 nm).

Xtc tac quang phan huy rhodamine-B

Mot hdn hop dung dich rhodamine-B va
cobalt ferrite duoc cho vao cdc 250 mL, khudy nhe
trén may Thermo Scientific Cimarec (Malaysia).
Thi nghiém duoc tién hanh trong diéu kién chiéu
énh sang kha kién bang dén Philip (cong suat 250
W va kinh loc A < 400 nm). Sau mdi khoang thoi
gian xac dinh, dung dich dugc hit ra bang xi lanh
valy tam d€loai bo chat xtc tdc. Nong d cia dung
dich phdm nhuém cudi cung dwoc xac dinh theo
mo ta & phan Dang nhiét hdp phy, muc 2.4.

Cac budc thuc hién phan ing quang xtc tac
cta cobalt ferrite v6i cac methyl cam va xanh
methylene duoc tién hanh tuong tw nhu d6i véi

rhodamine-B.

3  Két qua va thao luin

3.1 Dac trung vat liéu

Anh SEM cua cac tién chat diéu ché cobalt
ferrit duoc trinh bay trén Hinh 1. Cac hat hinh cau
xudt hién bam trén bé mat. Diéu nay c6 thé gay ra
bdi mot pha thit hai két tinh trén bé mét cac hat cau.
Nghia 1a pha ludng oxide sét/cobalt da ngung tu
trén bé mat carbon thong qua phan tng gitra cac
hydroxide kim loai va cac mat cau carbon d€ tao ra

tién chit cobalt ferrite.

Két qua phan tich EDX ctia cdc mau tién
chat nung ¢ 500 °C trong 4 h (Hinh 2) cho thay ton
tai cac nguyén t& cobalt va sit trong mau. Ti 1& mol
Co/Fe ban dau dwa vao va trong san pham 1a 1:1 va
1:2. Két qua nay cho thay spinel thu duwoc 1a hop
thitc ttng véi cong thirc hda hoc CoFex0s.
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Anh SEM ctia CoFe20s cho thay vat liéu c6
c&u tric da tAng bao gom cac hat hinh cau réng cau
tao tir cac hat nano véi duong kinh khoang vai
chuc nanomet (Hinh 3). Tinh chét tir ctia spinel
dugc xac dinh bang phép do VSM ¢ nhiét dd mdi
truong xung quanh (Hinh 4). Cdc duong tré tir hod
bao hoa cd hinh chit S. Gia tri tit hoa bao hoa ctia
spinel la 59 emug. DY khang ttr tinh gan 1000 Oe
van con tir hoa khi loai bo tir trudong bén ngoai. Do
d6, cobalt ferrite 1a vat liéu sit tir. N6 thuodce loai

cung do su khang ttr 16n, rat hitu ich trong nam

cham vinh ctru.

1000
900
800 H
700 H
600 H
500 H
400

Counts

0 T 1 T T T T T T
0.00 100 200 3.00 400 500 600 700 800 9.00 10.00
keV

Hinh 2. Phd EDX mau CoFexOs
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Hinh 3. Anh SEM ctia CoFe>0s nung ¢ 500 °C
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thdm chi C trén bé mit cua vat liéu. Tin hiéu ctaa
0156 529,94 eV cho thdy lién két gitta O va kim loai

£ 531,33 eV 1a O—C (hop chat hitu co) do qué trinh

= 7‘ dot chay khong hoan toan cta hgp chat hitu co.

: _ L : Hioe Cospan xudt hién & 779,85 eV véi dinh vé tinh &
-5000 -2500 2500 5000

) / 785,51 eV. Dinh & 794,85 eV 1a ctia Cozp12. Fezp & cac

mttc ndng luwong lién két la 710,67 eV va 723,67 eV
ddi v6i Fezpse va Fezpr/2. Két qua XPS phu hop véi

két qua phan tich ¢ trén.

- 400 =
Hinh 4. Puong cong bao hoa ctia mau cobalt ferrite

500cps

(311)

300+

Nhiéu xa XRD cho thdy & pha cobalt ferrite
da hinh thanh ngay & nhiét d6 thuy nhiét tng véi
cac mat ddc trung (220) tai 30°, (311) tai 37°, (400)
tai 43°, (422) tai 57° va (440) tai 62° (Hinh 5).
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Cuomg do / Tiy chon
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Pho XPS cua CoFe20:4 (Hinh 6) cho phép xac
dinh thanh phéan hda hoc, trang thai hoa hoc va * . 16 * ®
trang thai dién tir cia cc nguyén t5 Fe, Co, O va  Hinh 5. Gian d6 XRD ctia CoFe20s nung & 500 °C
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Hinh 6. Phd XPS ctia CoFe204: a) Khao sat phd XPS; b) Co2p; c) Fe2p; d) O
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Ttr duong dang nhiét hdp phu/giai hdp nito
cua cobalt ferrite nung ¢ 500 °C (Hinh 7) c6 thé thay
day la duong cong dang nhiét thudc loai III theo
phén loai IUPAC. Dién tich bé mat riéng tinh theo
mo hinh BET 1a 15 m2-g-.. Diéu dang chu y la dién
tich bé mét riéng cta cobalt ferrite gan véi dién tich
bé mit cta template cacbon cau. C6 thé cobalt
ferrite dang cau ton tai ¢ dang phén tan cao va it
két tu.

Duong cong ctia (a.E)? theo E (trong d6 o la
hé s6 hédp thu va E la nang lwgng photon) [10] cho
phép xac dinh nang luong viung cdm cua cobalt
ferrite bang cach ngoai suy doan thang xudng truc
E (trong d6 E = Eg). Canh hap thu trong khoang
400-600 nm cua cobalt ferrite twong tng voi cac

khoang tréng cua dai la 2,3-3,2 eV (Hinh 8).

45 -
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404 —e— Giai hap phy
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Hinh 7. Puong déng nhiét hap phu / giai hdp phu nito
cua vat liéu CoFe204
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Hinh 8. D6 thi Tauc ctia vat liéu CoFe204
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3.2 Hoat tinh quang xtc tac cua cobalt ferrite

Pong hoc phin huy xtc tac quang cho
rhodamine-B

Hinh 9 trinh bay déng hoc phan huy xtc tac
quang rhodamine-B trong ba truong hop: chiéu
séng bang anh sang kha kién véi chat xuc tac,
khong chi€u sang voi su ¢6 mét ctia chat xdc tac va
chiéu sang ma khong c6 chét xuc tac. Mau cta
rhodamine-B da bi loai bo hoan toan sau 45 phut
trong khi khoang 43% qua trinh mat mau
rhodamine-B 1a do sy hdp phu trén bé mat cua
cobalt ferrite trong t6i. Ngoai ra, rhodamine-B
khong bi phan huy néu chi chiéu anh sang ma
khong c6 cobalt ferrite. Nhw vay, cobalt ferrite
déng vai tro 1a mot chat xac tac quang trong diéu
kién 4nh sang kha kién.

Ion Fe (III) thém vao khong anh huong dén
qua trinh m4t mau rhodamine-B (Hinh 10). Sy mat
mau ctia rhodamine-B ciing khong xay ra khi trong
dung dich thu6c nhuém chi c6 Fe (III) va Fe (II)
khong thé hién hoat tinh xtc tdc quang trong diéu
kién nay. Néu tién hanh loai bd cobalt ferrite tir hon
hop sau 5 phut phan tng thi sy mat mau ctia thude
nhudm ciing bi ding lai trong khi van duy tri chiéu
anh sang kha kién. Cac két qua nay cho thdy cobalt
ferrite la chdt xtc tac di thé trong phan Ging phan

htry rhodamine-B.

ry e —& C

- - 2

—s— Chiéu sdng chat xdc tic bing Vis
—e—Khoéng chi€u sdng, co xc tdc.
—&— Chi€u Vis khong xlc tdc

crc,
o
[9}]

0 5 10 15 20 25 30 35 40 45 50
t / phut
Hinh 9. Dong hoc phan huy quang xtc tac d6i voi
thudc nhuém rhodamine-B (Diéu kién phan tng:
Co=20 ppm, V=100ml, t =25 °C, m=0,05 g)
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1.2
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Hinh 10. Dong hoc phan huiy quang xtc tac cia
rhodamine-B vdi cobalt ferrite va cobalt ferrite khi thém
vao 0,05 g Fe(NOs)s (Diéu kién phan ting: Co =20 ppm,
V=100 ml, t=25°C, m=0,05 g)

Cac thi nghiém nghién cttu ddng hoc throng
dwoc thiét k& theo hai cdch. Thit nhat, thém chat
xuc tac va dong thoi kich hoat nguén sang. Thu
hai, hdp phu mau dat bao hoa sau dé kich hoat
ngudn sang. Bong hoc phan huy xuc tac thudc
nhudm thwong dwgc nghién citu thong qua mod
hinh doéng hoc biéu bién bac 1 hay md hinh
Hinshelwood-Langmuir cho xtc tac di thé. Hau
nhu cdc nghién ctru dong hoc bé qua can bang hap
phu trong tinh toan. Trong nghién cttu nay, qua
trinh hap phu xay ra rat nhanh va han ché€ sy tuong
tac ctia 4nh sang voi chat xdc tac, nén thi nghiém
dwoc thiét ké theo cach thir nhat.

Trude tién chat xac tac di thé hdp phu
rhodamine-B tit pha dung dich hinh thanh
rhodamine-B hoat tinh 1én trén bé mait va sau &6
né dugce phan huy dudi sw chiéu anh sang. Nhing

phan ting hap phu duoc giai thich nhw sau:
Giai doan 1:

rhodamine-B (bé mat)
(nhanh) 1)

rhodamine-B + bé mit 2

Giai doan 2:
rhodamine-B (bé mdt) — san pham (cham)  (2)

Gia dinh rang budc thit nhat xay ra can bang
va budc thit hai quyét dinh téc o phan ting. Dung

lwong hap phu can bang dwoc tinh bang bidu thtec:

66

_ V(Co—Ce)

GQe =— — ®)

m
trong d6 V (L) 1a thé tich cua dung dich phan tng;
Co va Ce (mg/L) 1a nbng d6 cua rhodamine-B ban
dau va can bang. M6&i quan hé gitta nong dd
rhodamine-B (Ce) va dung luong phu (ge) duoc
biéu dién bang phuwrong trinh ddng nhiét Langmuir
va Freundlich. Dang nhiét hip phu caa
rhodamine-B trén cobalt ferrite da duoc nghién
ctu riéng. M6 hinh déng nhiét Langmuir va
Freundlich ¢ dang phi tuyén tinh da dugc st dung
trong nghién cttu nay. Phwong trinh Langmuir c6
gia tri doi vdi sw hdp phu don 16p trén bé mat thé
hién & cong thitc (4):

Go = rgmrs (4)
trong d6 gm 1a dung luong hdp phu don cuc dai
(mg-g), K 1a hing s& can bang Langmuir (L-mg-)
va Ce, ge la nong d6 va dung lwong hap phu ¢ diéu

kién can bang.

Phuwong trinh Freundlich biéu thi dung
luong hap phu trén bé mat khong dong nhat (Bt. 5)

e = Kg-Celin (5)

trong d6 Kr — hang s8 Freundlich - 1a thudc do kha

nang hdp phy; 7 la mot tham s6 thwee nghiém.

Hé s0 xdc dinh R? tinh theo mod hinh
Langmuir cao hon tinh theo m6 hinh Freudlich
chiing t6 md hinh Langmuir mo ta tot so liéu thuc
nghiém hon (Bang 1). Dung lwong hap phu cuc dai
don 16p (gm) va hang s8 can bang Langmuir thu
duoc tir d6 thi phi tuyén tinh ge v6i Ce twong ting
la gm =312 mg-g' va K = 0,25.

Béng 1. Cac tham s8 déng nhiét theo md hinh
Langmuir va Freudlich

Mo hinh Langmuir Mo hinh Freudlich
K gm R K n R
(L'mg™)  (mg-L™)

0,25 312 0,98 12 2,1 09
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Gia thiét giai doan 2 1a giai doan quyét dinh
toc do phan uUng. MO hinh Langmuir—
Hinshelwood dwgc thiét 1ap nhw sau: Goi 0 la ty
phan cta cac vi tri bé mdt 1a bi chiém bdi nhing
phén t chat mau bi hap phu (giai doan 2). Sy hap
phu duoc gia thiét 1a xay ra nhanh va nhanh chéng
dat can bang. T8c do phan huy xtc tac quang ti 1é

véi phéan bé mat bi chiém dwgc biéu dién nhu sau
r =k ©)

trong d6 kr 1a hang s8 tdc do phan tng biéu kién
(mg-L-min-). Ti phan bao phu 6 dwoc tinh tit m6
hinh déng nhiét Langmuir, khi d6 phuong trinh (6)
duoc viét lai nhw sau

K€ _ dc
1+ KL,C at

r=k, X

?)

L4y tich phan phuong trinh (7) v6i diéu kién
bién ctia C = Ce tai thoi gian £ =0 phut; C=C tai t =
t

= XInC+C= —k.t+

1
Ky, Ky

X lnCO + CO (8)

D6 thi caa Ki X InC + C theo t duogc trinh
L

bay trén Hinh 11. Gia tri ctia kr thu duoc tir d6 d6c
cua duong tuyén tinh. Hé sd tuong quan tuyén tinh
cao R?=0,83+0,99 va c6 y nghia thong ké (p < 0,05)
cho thdy réng mo hinh dé xuat 1a phi hop. Gid tri
ctia k: (Bang 2) cho thdy rang hang s8 tdc d6 duwoc
tim thay la héng s0 tai mot nhiét dd nhat dinh. Tuy
nhién, nhitng két qua trinh bay cho thay k: thay doi
khi néong do ban dau thay d6i. Nong do
rhodamine-B cao sé ngan can anh sang tiép xtc véi
chat xuc tdc. Nhu vay, téc d phan htly quang hoa

nhin chung giam khi néng d6 rhodamine-B tang.

Bang 2. Céc thong s6 dong hoc kr theo néng do
rhodamine-B

Nong d6 (mg'L) R?

kr (mol-L-1-min-?)

15 0,988 10,5
25 0,936 7,4
35 0,984 6,4
45 0,975 2,8
55 0,970 2,2
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Hinh 11. Cac duong hdi quy tuyén tinh bidu dién m&i
teong quan gitta (Ki x InC + C) va t & cadc noéng d6 ban
L

dau khac nhau ctia rhodamine-B

Kha nang phan huy quang hoéa ctia rhodamine-B
trén cobalt ferrite

Kha ndng phan hay quang hoa cua
rhodamine-B dugc nghién cttu bang phd hap thu
phan tt kha kién (Hinh 12). Khi chwa chiéu xa, trén
phd ton tai mot dinh hap thu ting vdi biic xa & budce
song 500 nm. Dinh hap thu nay duoc gan cho su
dich chuyén dién tr tir m sang 7" ctia lién két d6i N
=N va C = C. Cuong d6 cta dinh hap thu giam
dang k& khi gia tang thoi gian chiéu xa va bang
khong sau 50 phut chi€u xa.

500 nm
—— Ban dau
—— 10 phut
= —— 20 phiut
=
= 30 phut
ta- *— 40 phut
i —— 50 phuit
S oz Y
0.0 2 P iy
1 1 1
400 500 600 700

Bude séng / nm

Hinh 12. Phé VIS ctia rhodamine-B theo thoi gian chiéu
anh sang
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D¢ danh gia kha nang xt ly mau cua vat liéu
cobalt ferrite chiing t6i da tién hanh do mat do
quang cta cac dung dich rhodamine B, methyl cam
va xanh methylene, két qua khao sat duoc trinh
bay trén Hinh 13. Khi khong chiéu sang qua trinh
héap thu dién ra rat cham. Khi dwoc chiéu sang két
qua khao sat cho thay kha ndng phan huy chat mau
cua cobalt ferrite la khac nhau d6i véi ting loai
chat mau thé hién qua thoi gian suy giam hap thu.
Cu thé: déi v6i rhodamine-B (Hinh 13a), sy mat

mau cta thudc nhudém giam dan theo thoi gian do

s quang xtc tac va dién ra trong khoang 180 phut;
ddi voi methyl cam (Hinh 13b) va xanh methylene
(Hinh 13c), sy mat mau ciing giam dan theo thoi
gian dién ra trong khoang 240 phut, sau khoang
thoi gian nay kha nang kh* mau quang xtc tac
hoan toan bién mat do sy hap thu da dat dén trang
thai bao hoa. Ttr day c6 thé thdy, cobalt ferrite thé
hién sw hdp phu va quang xuc tac d6i véi thudc
nhudm 1a do dién tich bé mat va mat do ctaa cac

tam xtc tac 16n.

20 HaAp thu trong toi Quang xiic tac o4 Hap thu trong toi Quang xiic tac
L]
T~ 22 i
18 &
e 0]
16 — a) T
14 ™ 18 - \i
g ] £ 164 \ii\ b)
2 12 214
G 10+ O 124
8+ 10
6 8
2] 6 \i
5] —& E\E 4 - \i
2 a8
0 0

Thoi gian / phut

C¢/ppm

Hinh 13. Bong hoc phan hiy mét s6 phdm mau: (a) thodamine B;(b) methyl cam va (c) xanh methylene trong truong
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Nhitng két qua nay chi ra rang spinel cobalt
ferrite c6 kha nang quang xtc tac lam phan huy
thudc nhu¢m. Co ché phan huy quang hoa cta
thu6c nhuém rhodamine-B trén spinel cobalt
ferrite c6 thé duoc giai thich bang ly thuyét ban
dan. Cobalt ferrite dugc kich thich bang dnh séng,
dan dén su dich chuyén dién ti trong orbital 3d3,
sau d¢ la sy hinh thanh cap diéntk (€ ) va 15 trong
quang sinh (™) trén bé mat chat xtic tic (phan ting
9). Kha ning oxy hoa cao cua 16 tréng (h") trong
chdt xuc tdc cho phép oxy hoa truc ti€p thudc
nhudm (phan tng 10) hodc phan ttng vdi cac phan
t& nudc hodc ion hydroxyl (OH™) dé tao ra goc
hydroxyl ("OH ) (phan tng 11); cac gbc hydroxyl
nay lam cac phan tit hitu co bi oxy hoa bé mat
(phan tng 12). Mdt khac, cac dién tt dwoc quang
héa (e) lam giam nong d6 thudc nhudém hodc phan
tng voi Oz bi hdp phu trén bé mat cobalt ferrite
hodc hoa tan trong nudc tao thanh anion gdc (-O%)
(phan tng 13), day cling la mét ion lam cho

rhodamine-B bi oxy héa manh (phan tng 14).

(spinel cobalt ferrite) + hv — (cobalt ferrite)
(e + h") ©)

h* + rhodamine-B — rhodamine-B.— san pham
phan huy (10)

H"+H,0 - H"+"0OH a1
H"+ OH™ — *OH
‘OH +rhodamine-B — san phdm phan huy (12)
e +0, > 0" (13)

*O* + RDM > san pham phan hiy (14)

4  Kétluan

Chung t6i da nghién ctu tong hop duoc
cobalt ferrite dang cau xdp bang cach st dung
khudn carbon cting bang phuong phap thiy nhiét.
Nhiét d6 nung la 500 °C. Cobalt ferrite diéu ché

duoc 6 cdu tric cau rong la loai thuan tir 6 d6 bao

DOI: 10.26459/hueuni-jns.v129i1A.5643

hoa tir 59 emug-!. C6 thé st dung vat liéu ché tao
duoc d€ lam chét xtc tdc phan huy quang hda &
vung sang kha kién doi véi rhodamine B, methyl
cam va xanh methylene va ttng dung trong xt ly
moi truong. Dong hoc phan huly phdm mau tuan
theo su két hop gitta mo6 hinh dang nhiét Langmuir

va mo hinh dong hoc Langmuir-Hinshelwood.
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