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THONG TIN BAI BAO TOM TAT
Qué trinh xzz Iy: Vit liéu composite da va dang dugc nghién cau, phat trién’ manh
Ngay nhdn bai: 30/9/2025 mé vai tiém nang ting dung cao trong cac linh vyuc y sinh, hap phu
Ngay nhdn bdn chinh siza: 31/10/2025 va xu li moi truong. Vat liéu composite cobalt ferrite/chitosan
Ngay nhdn dang: 11/11/2025 (CoFe;04/CTS) duoc téng hop dudi dang hat cau bang phuong
Ngay xuat ban: 20/02/2026 phap thay nhiét tir hdn hop mudi Fe**/Co?* va chitosan. Cac yéu to
anh huéng dén qué trinh téng hop vat lidu bao gdm khéi luong
Tur khéa: chitosan, ndng d6 dung dich sodium hydroxide, ti 16 mol mudi
Chitosan composite; cobalt va iron, nhiét d6 thay nhiét va thoi gian thay nhiét. Vit liéu
Cobalt ferrite; CoFe;04/CTS dugc dic trung bang cac phuwong phap nhidu xa tia
Thay nhiét; X (XRD), hién vi dién tr quét (SEM) va phan tich nhiét trong
’\?{fl:ilffg;nhjn tng; lwong (TGA). Két qua cho thiy vat liéu CoFe;04/CTS thu duoc
a e .

v6i kich thude nano co do tinh khiét cao, cau trac spinel dic
trung, d6 tinh thé va do bén nhiét cao.

1. PAT VAN BE

Trong nhitng ndm gan day, vat liéu composite trén nén polysaccharide tu nhién, dic biét 1a chitosan, da
thu hat sy quan tim dang ké nho vao tinh than thién voi méi truong, kha nang phan hiy sinh hoc va tinh
ning tng dung da dang trong cac linh vuc nhu y sinh, hap phu va xu ly méi truong (Silva et al., 2021).
Trong d6, vat lieu composite két hop giita chitosan va céc oxide kim loai c6 tir tinh, nhu cobalt ferrite
(CoFe;04), dang dugc nghién ciru manh mé do su két hop wu diém gitra tinh tir cao cua CoFe,O4 va hoat tinh
sinh hoc cua chitosan. CoFe,0,4 1a mot spinel oxide c6 tinh 6n dinh héa hoc, d bén nhiét cao va c6 tinh tur
tinh tét, trong khi chitosan déng vai trd nhu mot chat nén phan tan, dong thoi cung cap cac nhém chirc amine
va hydroxyl gitip trong tac vdi cac ion kim loai hodc phan ta muc tiéu (Neto et al., 2024).

Nhiéu nghién ciru trude ddy da chi ra rang vat liéu composite CoFe,Ou/chitosan (CoFe,04/CTS) ¢6 tiém
nang cao trong hap phu ion kim loai nang, 1am chat mang thudc trong y hoc, va lam chat nén cho xtc tac di
thé (Silva et al., 2021; Neto et al., 2024, Ahmad et al., 2024). Tuy nhién, tinh chat cau trdc, hinh thai va kha
nang diéu khién kich thudc hat cua vat liéu ndy con phu thude déang ké vao diéu kién tong hop. Trong nghién
ctru nay, vat liéu composite CoFe,04/CTS dugc tong hop dudi dang hat cau bang phuong phéap thay nhiét,
ddng thoi khao sat anh huéng cua cac yéu té phan tng nhu khdi lwong chitosan, ti 16 mol Co?*/Fe®*, ndng do
NaOH, nhiét d¢ va thoi gian thiy nhiét dén dac tinh caa san pham.

2. PHUONG PHAP

2.1. Héa chat

Chitosan dugc diéu ché tir vo cua. Cac hda chat dugc sir dung trong nghién ciu bao gom ferric chloride
(FeCls.6H20), cobalt (I1) chloride (CoCl..6H20), hydrochloric acid (HCI 36%), acetic acid (CH3sCOOH),
ethylene glycol (C2HsO) va sodium hydroxide (NaOH) (Xilong Scientific Co.).
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2.2. Piéu ché chitosan

CTS duoc diéu ché dya trén cac két qua nghién ciru trude day cua nhom (Dang et al., 2017), théng qua
cac qua trinh khur protein va khu khoang va deacetyl hda. Qua trinh khur protein va khu khoang duoc thuc
hi¢n bang cach ngam vo cua lan luot vao dung dich NaOH 5% & 80 — 90°C trong 6 gio va dung dich HCI 1-
5% & nhiét‘dé pl}bng cho dén khi thay sui hét bot khi dé loai bo hoan toan muoi Ighoéng.’ Tién hanh khu
protein lai lan cudi bang dung dich NaOH 5% ¢ 90°C trong 8h thu dugc chitin mau trang. Tien hénh deacetyl
héa chitin bang dung dich NaOH 50% ¢ 90°C trong 10 gi¢ va lap lai qua trinh nay 2 lan. San pham sau d6
dugc rira sach bang nuéc cat roi say khd trong khong khi ¢ 50°C thu dugc chitosan mau trang nga va 6ng
anh nhu cau vong.

2.3. Piéu ché vat ligu cau CoFe,04/CTS

Quy trinh diéu ché vat ligu cau CoFe,04/CTS duoc thuc hién dua trén mot s6 cong b khoa hoc (Neto et
al., 2024, Ahmad et al., 2024) va c6 dieu chinh cho phu hop. Qua trinh tong hop dugc thuc hién nhu sau:
Tien hanh hoa tan cac khoi lugng CTS khac nhau vao hon hep dung dich gom 19mL dung dich FeCls va
CoCl_ (véi ti I¢ 6 mol la Fe*":Co?" = 2:1) va ImL CH;COOH ¢ nhi¢t d6 phong thu dugc dung dich gel cia
phuc [Fe**, Co?*]/CTS. Sau do, nho tung giot dung dich gel trén vao binh chia 200mL hon hop dung dich
NaOH 2,0M va ethylene glycol 20% thong qua syringe, dong thoi khuay nhe va dé yén trong 2 gi¢ thu dugc
cac hat cau gel [Co(OH),.Fe(OH)3]/CTS. Tién hanh thay nhiét hat cau [Co(OH)..Fe(OH)s])/CTS trong dung
dich NaOH 0,1M & céc nhiét do tir 150 dén 180°C trong khoang thoi gian 6 — 12 gio thu dugc c4c hat cau gel
mau den. Qua trinh thay nhiét két thac, tlen' hanh siy déng khé chan khéng & - 50 dén -30°C trong 12 gio thu
dugc vat liéu CoFe,O4/CTS dang hat cau xop mau nau den.

Céc yéu t6 anh hudng dén qua trinh tong hop vat ligu duoc khao st bao gdm cac yéu to anh hudng dén
qud trinh tao hat gel cau [Co(OH)..Fe(OH)3]/CTS va CoFe;04/CTS. Cu thé nhu sau:

- Céc yéu t6 anh hudng dén qua trinh tao hat gel cau [Co(OH),.Fe(OH)s]/CTS gdm nong do céc dung dich
[FeCls,CoCl;] (2:1); ti 1€ khéi lwgng gitra CTS va dung dich mudi [FeCls,CoCl;] va nong d6 dung dich NaOH.

- Céc yéu t6 anh hudng dén qua trinh tao hat gel cau CoFe,O4/CTS la cc diéu kién thuy nhiét gom: Nhiét
do thuy nhiét: 150, 160, 170 va 180°C. Sau khi chon dugc nhiét d6 thuy nhiét thich hgp, tién hanh khao sat
cac thoi gian thuy nhiét ¢ 6, 8, 10 va 12 gio.

2.4. Cac phuwong phap ddac trung

Céc rpﬁu vat lidu duoc dic trung bang cac phuong phap sau: Gian do nhiét{ Xa tia X (XRD) duoc ghi trén
may nhiéu xa Ronghen Advance Bruker D8 X-ray diffactometer, st dung nguén buc xa CuK, véi budc séng
A = 1,5406A°, goc quét 26 thay doi tir 10 — 80°. Anh chup trén kinh hién vi dién tir quét (SEM): mau vat ligu
duoc phu mot 16p Pt mong va duoc ghi trén may Joel JSM - 6490LV, quan sat ¢ vi tri beé mét ¢ cac do phan
giai khac nhau. Phuong phép phan tich nhiét trong lugng (TGA): Mau vat liéu dugc nung trong khdng khi
trong khoéng nhiét do tir nhiét do phong dén 900 °C Vi toc do gia nhiét 14 10 °C /phat, sy thay doi khoi
lwong cua mau vat liéu duoc ghi lai cung su thay doi caa nhiét do.

3. KET QUA VA THAO LUAN
3.1. C&c yéu to anh hurong dén qué trinh tao hat gel cau [Co(OH)..Fe(OH)3]/CTS
3.1.1. Anh huong cua khoi heong chitosan

Tién hanh hoa tan céc khoi lugng CTS khéc nhau, tir 0,25 — 0,40g, vao 20mL dung dich hén hop gom 2
muoi Co*" 0,0002 mol va Fe** 0,0004mol. Sau d6 nho timg giot dung dich gel [Co®, Fe**]/CTS vao hon hop
dung dich NaOH 2,0M va ethylene glycol 20% thu dugc san pham [Co(OH)..Fe(OH)s]/CTS dang hat cau gel
(hinh 1.). Ket qua thuc nghiém cho thay, ¢ khoi lugng 0,259 CTS hat cau dugc tao thanh co kich thuéc
khong on dinh, dé v& (hinh 1a.); & khoi lugng 0,30g CTS hat cau tao thanh tron déu, bén (hinh 1b.); khi tang
thém khdi lwgng CTS (mau 0,35 va 0,40g) hat cau xuat hién dang duoi (hinh 1c,d.).

Hinh 1. Hat cAu gel [Co(OH)..Fe(OH)3]/CTS thu duoc & céc khéi lugng CTS khac nhau.
(d)0,25¢g (b) 0,30 g (¢)0,35¢ (d)0,40¢
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Nhu vay, nong d¢ dung dich CTS thap thi hat ciu tao thanh khong hoan chinh, néu cao thi hat cau s c6
duoi. Tir d6 0,30 gam CTS dugc lua chon lam diéu Kién toi wu dé lam céc thi nghiém tiép theo.
3.1.2. Anh huong cua nong dg dung dich Co?* va Fe®*

Cac nong do mudi Co*:Fe**(mol/L) duoc khao sat bao gom 0,02:0,04(M1); 0,03:0,06(M2);
0,04:0,08(M3) va san pham dugc trinh bay ¢ hinh 2. Két qua cho thay nong d¢ cua Co®* va Fe** khong c6
anh huéng nhicu dén hinh dang va beé mit cta cac hat cau gel tao thanh. O nong d¢ thap (M1) (hinh 2a.), hat
cau tao thanh cham va ¢ nong d6 cao hon (M2 va M3) (hinh 2b,c.) hat cau tao thanh nhanh hon, tron deu va
bén. Tur cac ket qua trén, nong d¢ ion Co?": Fe** & ca 3 mau khao sat déu dugc lya chon dé thyuc hién trong
cac thi nghiém tiep theo.

(b)

(c) \

Hinh 2. Hat cu gel [Co(OH)2.Fe(OH);]/CTS thu dugc & cac nong do mudi Co?*:Fe®* (mol/L) khéc nhau.
(a) 0,02:0,04 (M1);  (b) 0,03:0,06 (M2);  (c) 0,04:0,08 (M3)

3.1.3. Anh huong ciia nong dé NaOH

Cb dinh ndng do Co?*/Fe®* (0,02:0,04M) va khéi lwong CTS (0,30g), tién hanh khao sat dung dich NaOH
& cac ndng do 1,0; 1,5; 2,0 va 2,5M. Khi dung dich gel [Fe**, Co%*]/CTS duoc nho vao dung dich NaOH, cac
ion OH- s& phan ung nhanh vai cac ion kim loai va CTS tao ra c4c hat ciu [Co(OH).. Fe(OH)s]/CTS. Két
qua cho thay véi dung dich NaOH c6 ndng d6 1,0 M hat cdu [Co(OH).. Fe(OH)s]/CTS khéng thé tao thanh
(hinh 3a.). O ndng @ NaOH 1,5 M hat cau dugc hinh thanh tuy nhién kich thuéc khong ddng déu va kém
bén (hinh 3b.). O nong d6 NaOH 2,0 M cac hat cau hinh thanh tron déu va 6n dinh (hinh 3c.). Nhung néu
tang thém ndng d6 dung dich NaOH 1én 2,5 M thi hat cau gel tao thanh bat ddu xuit hién dudi (hinh 3d.).
Nhu vay, két qua khao sat cho thiy ndng d6 dung dich NaOH c6 anh huéng dén qué trinh tao hat ciu, dic
biét hinh dang va d6 bén cua hat cau gel. Dung dich NaOH c6 ndng d6 thap (1,0 va 1,5 M) s& khdng két tua
kip thoi ion Co?*/Fe® va chitosan nén céc hat ciu tao thanh khong dong déu va kém bén. Khi ndng d6 NaOH
tang 1én, qua trinh két tua chitosan dién ra nhanh hon, hat cau gel dugc hinh thanh ngay lap tirc, dong déu va
it c6 thoi gian dé kéo dai thanh dudi nén hat ciu tao thanh déu va bén. Nhung néu ndng d6 NaOH qué cao,
qua trinh két tua qua nhanh thi hat cau gel tao thanh ciing khong hoan thién. Tur nhiing két qua dat duoc,
NaOH 2,0 M 1a ndng d6 thich hop dugc lya chon dé tién hanh céc thi nghiém tiép theo.

v

y

— - -

Hinh 3. Hat cau gel [Co(OH),.Fe(OH)3])/CTS thu dugc ¢ cac nong d6 dung dich NaOH khéc nhau.
(a) 1,0 M; (b) 1,5 M; (c) 2,0 M; (d) 2,5 M.

3.2. CAc yéu to anh hirong d@én qué trinh tao hat cau CoFe,04/CTS
3.2.1. Anh huong cua nhiét dg thiy nhiét

Nhiét do thay nhiét 1a mot thong s6 quan trong trong qué trinh tong hop vat ligu nano, vi né chi phoi ca
d6 6n dinh h‘|nh~théi cua cac hat cau va mue do ket tinh cua vat liéu composite CoFe:04/CTS. Trong nghién
ctu nay, cac mau CoFe:04/CTS duoc tong hop dudi dicu kign thuy nhiét ¢ bon mac nhiét do khac nhau:
150, 160, 170 va 180 °C. Gian d6 nhiéu xa tia X (XRD) cta tat ca cac mau (hinh 4) cho thay su xuat hién rd
Cua cac dinh nhiéu xa tai 20 = 30,10°; 35,43°; 43,06°; 53,45°;~56,98° va 62,60°, tuong ng Voi cé}c mat
phang phan xa (220), (311), (400), (422), (511) va (440). Cac mau thuy nhiét & 160 — 180 °C con xuat hién
dinh nhieu xa tai 20 =18,29° tuong ng véi mat phan xa (111). Céac peak nay ddc trung cho cau tric spinel
cua CoFe;04 va phu hop véi dir liéu chuan JCPDS card No. 22-1086 (Basak et al., 2022). Sy gia tang cuong
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d6 dinh theo nhiét do tng hop phan anh mirc do két tinh ngay cang cao cua cac hat nano CoFe,O,. Hon nita,
cac dinh nhidu xa c6 cudng do 16n va sic nét khang dinh su hinh thanh cdu trdc tinh thé tét. Pang chu v,
khéng phat hién thay cac tin hiéu nhiu xa khéc, cho thiy vat liéu khdng chira cac pha phu nhu CoO hoic a-
dugc tdng hop thanh cong vai do tinh khiét cao.
Két qua XRD cua mau thiy nhiét & 170°C va 180°C khong cé nhiéu sy khac biét nhung hat cau gel
CoFe;04/CTS thu duoc ¢ 180°C kém bén hon so v6i mau thuy nhiét & 170°C. Dua trén phéan tich XRD va d6
bén caa hat cau gel, nhiét do thuy nhiét thich hop dé thu duoc vat liéu composite CoFe,04/CTS ¢ do két tinh

Fe,0s. Nhin chung, céc két qua nay ching minh CoFe.O; di

cao va tinh khiét duoc xac dinh 1a 170°C.
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Hinh 4. Gian d6 XRD cua vt liéu CoFe;04/CTS thu duoc
& céc nhiét do thuay nhiét 150, 160, 170 va 180°C

3.2.2. Anh hwong cua thoi gian thay nhiét
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Hinh 5. Gian 6 XRD cua vat liéu CoFe;04/CTS thu duoc
¢ cac thoi gian thay nhiét 6, 8, 10 va 12 gio.
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Vit lidu CoFe;04/CTS duoc téng hop bang phuong phap thuy nhiét & nhiét do 170 °C véi cac khoang
thoi gian phan ung 6, 8, 10 va 12 gid. Gian dd XRD cua cac mau (hinh 5) thé hién cac dinh dic trung tai cac
vi tri tai 20 = 30,10°; 35,43°; 43,06°; 53,45°, 56,98° va 62,60°, twong tng voi cac mat phing phan xa (220),
(311), (400), (422), (511) va (440) cua cau tric spinel cia CoFez04, hoan toan phu hop véi dir liéu chuan
JCPDS card No. 22-1086 (Basak et al., 2022). Két qua ciing cho thay cac mau déu hinh thanh ciing mét pha
tinh thé 1ap phuong tam dién, nhom kh()ng gian Fd-3m cua CoFe;O, va khong xuat hién pha tinh thé nao
khéc. Gian dd XRD cua cac mau khao sat thoi gian khong c6 nhiéu sy khac biét vé sy co mit cua cac peak
cling nhu cudng do cua cac peak do. Gian ¢6 XRD cua mau thiy nhiét trong 6 gio co peak kém sic nhon
nhat. Cac mau con lai 8, 10 va 12 gio ¢ gian d6 XRD Vi cac peak co do rong va do cao tuong tu nhau. Tuy
nhién, khi thoi gian thay nhiét ting 1én hat cau gel tro nén kém bén hon, dé v& nat. Do do, thoi gian thiy
nhiét thich hop duoc lya chon cho qua trinh téng hop CoFe;04/CTS la 8 gio.

K&t luan: Tém lai tir cac két qua khdo sdt, diéu kién thich hop duot lua chon 1a tien hanh thiy nhiét hat
cau [Co(OH).. Fe(OH)s]/CTS trong dung dich NaOH 0,1M ¢ 170 °C trong 8h thu duot cac hat gel cau
CoFe;04/CTS mau den. Tién hanh say dong kho chan khong cac hat gel cau ¢ -50 dén -30 °C trong 12 gio
thu dwoc vat liéu CoFe,04/CTS dang hat cau xap.

3.3. Mgt s6 ddc trung vit liéu CoFe,04/CTS

Céu trdc va hinh thai cua vat liéu nanocomposite CoFe;04/CTS duoc phan tich bing céc phuong phap
dic trung khac nhau, bao gdm hién vi dién tir quét (SEM), nhiéu xa tia X (XRD) va phan tich nhiét trong
luong (TGA). Gian ¢6 XRD (Hinh 7a) cho thay cac dinh nhiéu xa dic trung ciia cau tric spinel 1ap phuong
ctia CoFe;O4, Xuit hién tai cac goc nhidu xa 26 = 18,29°; 30,10°; 35,43°; 43,06°; 53,45°; 56,98° va 62,60°.
Céc gié tri nay lan luot dugc quy chiéu tuong wng véi cAc mit phéng tinh thé (111), (220), (311), (400),
(422), (511) va (440), hoan toan ph hop véi dir liéu chuan tir JCPDS card No. 22-1086 (Basak et al., 2022).
Két qua nay khang dinh sy hinh thanh pha spinel tinh khiét cua CoFe,0, trong hé vt liéu. Bén canh d6, kich
thudc hat tinh thé cua CoFe,O4 trong cac hat cau CoFe,04/CTS duogc wdc tinh bang phwong trinh Scherrer
dya trén dinh nhiéu xa (311). Gia tri trung binh thu dwgc khoang 44 nm, cho théy cac hat CoFe,04 ¢ kich
thude nano va dugc phan b trong nén chitosan. Diéu nay goi y rang qua trinh tong hop da tao ra cac hat tinh
thé CoFe;04 c6 d tinh khiét va tinh ddng nhat twong ddi cao, gop phan cai thién dic tinh ciu tric va tiém
nang ung dung cua vat liéu nanocomposite.

b 1
(a) G11) (b) 04
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— 104 _
2 1500 -1 3
< 20 s
s S 2 3
eh ~
£ 1000 © 39 o
B = -9V -3 =
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Hinh 7. (a) Gian d6 XRD, (b) Gian d6 TGA va DTG va (c,d) Anh SEM ciia vat liéu CoFe,O4/CTS.

Quan sét tir anh hién vi dién tr quét (SEM) (Hinh 7c¢,d) cho thiy cé4c hat nano CoFe;O4 phan b kha dong
déu trén bé mat hat cau CoFe,04/CTS, ddng thdi duy tri kich thudc nhé & cip do nano. Tuy nhién, mot phan
hat van c6 xu huong két ty, tao thanh cac cum hat thir cip véi kich thuoc xap xi 50 nm. Hién tuong nay
thudng gap ¢ cac hé nano tir tinh va cé thé xuat phat tr nhleu nguyén nhan khac nhau. Cac hat CoFe;04 cO
nédng luong bé mit cao, khién chung c6 xu hudng tu sap xép lai dé giam thiéu ning luong tu do, tir d6 dan
dén sy tap hop cuc bd. Ngoai ra, luc Van der Waals va cac twong tac tinh dién gitta nhitng hat 1an can cling
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g6p phan thuc day qua trinh két tu. Dac biét, sy hién dién cua chitosan chtra nhiéu nhém chirc amine (-NHy)
va hydroxyl (-OH), c6 thé tao diéu kién cho lién két hydro hoic tuong tac phdi tri vai ion kim loai trén bé
mit hat, gian tiép hd tro sy hinh thanh cac tap hop hat 16n hon. Su két tu ndy, mac du 1am giam mét phan
tinh dong nhat kich thudc, nhung dong thoi ciing phan anh dic trung cta hé lai ghép vo co — hiru co (Zhang.
2014; Simonescu et al., 2021).

Két qua phan tich nhiét trong luong (TGA) két hop vai nhiét vi sai (DTG) cua vat ligu composite
CoFe,04/CTS cho thay sy phan hay nhiét dién ra qua ba giai doan dic trung. O giai doan dau (dudi 150 °C),
khéi lwong giam nhe (~6%) kém theo tin hiéu thu nhiét yéu, duoc quy cho sy bay hoi nuéc hip phu va nuéc
lién két yéu trong mang polymer. Giai doan thir hai (200-350 °C) thé hién sy sut giam khdi luong dang ké
(~24%) voi peak phan hay ro rét tai khoang 289 °C, twong tng vai sy phan hily mach polysaccharide cua
chitosan va su gidi phong cac san pham khi nhu H,0, CO, va NHa. Tiép theo, trong khoang 400700 °C, ghi
nhan sy mat khéi lugng bo sung (~11%), phan anh qua trinh phan hay hoan toan cac thanh phan hiru co con
lai, trong khi phan v6 co CoFe,04 dan 6n dinh. Trén 700 °C, duong TGA gan nhu phang, ching to pha
cobalt ferrite c6 d6 bén nhiét cao. Két qua nay phl hop véi cac bao cdo trude do, trong do chitosan thuong
phan hay manh trong khoang 250-350 °C, con cac spinel oxide nhu CoFe,O4 duy tri tinh 6n dinh dén trén
700 °C (Simonescu et al., 2021; Sarah Bricefio et al., 2017). Diéu nay cho thay trong hé¢ composite, chitosan
dong vai tro chat nén hitu co phan hily theo co ché dic trung, trong khi cobalt ferrite gép phan tao nén do
bén nhiét cho vt liéu nanocomposite nay.

4. KET LUAN

Vit lieu CoFe;O./chitosan dang hat cau da duogc tong hop thanh cong bang phuong phép thuy nhiét tu
mudi Fee’*/Co2+ va chitosan. Véi cac két qua khao sét cac yéu t6 anh huong dén qua trinh tong hop vat liéu
bao gébm khéi lwong chitosan, ndng do dung dich sodium hydroxide, ti 1& mol mudi cobalt va iron, nhiét do
thay nhiét va thoi gian thay nhiét, chung t6i da dwa ra mot quy trinh tong hop don gian va hiéu qua. Piéu
kién thich hop duoc lya chon 1a hoa tan 0,3 g chitosan vao 20 mL dung dich Co?* va Fe3* rdi nho giot vao
dung dich NaOH 2,0 M thu duogc hat cdu gel [Co(OH)..Fe(OH)s]/chitosan. tién hanh thay nhiét hat cau
[Co(OH),.Fe(OH)s)/chitosan trong dung dich NaOH 0,1M ¢ 170 °C trong 8h thu duoc cac hat gel cau
CoFe;04/chitosan mau den. Tién hanh say dong kho chan khéng cac hat gel cau & -50 dén -30 °C trong 12
gid thu duoc vat liu CoFe,Oa/chitosan dang hat cau xdp. Vat liéu CoFe,04 thu dugc véi kich thudc nano cé
do tinh khiét cao, cau tric lap phuong tdm dién dic trung, do tinh thé va do bén nhiét cao.

L&i cam on: Nghién ctru nay dugc tai trg boi Truong Pai hoc Su pham, Pai hoc Hué trong nhiém vy ma
s6 NCTBSV.T24-TN.104-02.
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Composite materials have been extensively studied and
developed due to their high potential for applications in
biomedical, adsorption, and environmental treatment fields.
Cobalt ferrite/chitosan (CoFe204/CTS) composite materials
were synthesized in spherical form via a hydrothermal
method using a mixture of Fe*/Co?" salts and chitosan.
Factors affecting the synthesis process include the amount of
chitosan, the concentration of sodium hydroxide solution, the
molar ratio of cobalt to iron salts, the hydrothermal
temperature, and the reaction time. The CoFe.0./CTS
composites were characterized by X-ray diffraction (XRD),
scanning electron microscopy (SEM), and thermogravimetric
analysis (TGA). The results revealed that the obtained
CoFe:04/CTS composites possess nanoscale particle size,
high purity, characteristic spinel structure, good crystallinity,
and excellent thermal stability.
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