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Tom tat:

Cong trinh ndy trinh bay két qua nghién ciru cua viéc thay thé jon Gd** cho ion Fe** anh huéng dén céu tric tinh
thé, tinh chat tir, va hi¢u img sinh nhiét cua h¢ hat nano CoGd,Fe2.:0s. Céc hat nano tir CoGd,Fe»..0: (vdi x = 0,0
- 0,3) dugc téng hop thinh cong bing phuong phap ddng két tia. Véi sy thay thé ion Gd** trong hé hat nano
CoGd,Fes..0s (x = 0), hing s6 mang va tinh chit tir (tir 4§ bao hoa va di hudng tir) suy glam so v6i mau CoFe:Os
(x = 0). Mét khac, kinh thuée tinh thé ciing thay do: theo gid tri x. Méc du tinh chét tir cia hé pha tap suy glam

thuc nghxcm ot nong cim mg tir cho thiy gi trj loc d5 hap thy riéng (specific absorption rate, SAR) dat gia trj
1ém nhat {mg vdi gia trj x bing 0,15, trong img véi mau CoGdosFey 750s.

Tir khéa: CoGd,Fe;.,0s, toe do hip thy riéng, hat nano, hiéu img sinh nhiét

hé CoFex0s (91,49 W/g) [15]. Dac biét, gia tri
SAR cua cdc h¢ pha tap con dat gid tri 16n nhit
Nhiét trj d trés thanh mét phirong phép c6 nhidu (232,17 W/g) tai nong dg pha tap 10i wu (x =
ky vong trong diéu tri ung thur tir thé ky 19 [1].  0.25) [15). Két qua cho thay pha tap I3 mét cich
Déi voi phuong phip nay, cic hat nano véi higu  tiép can hi¢u qua dé ting cuong gia tri SAR cia
{mg dbt néng cam {mg tir (Magnetic Inductive vat liéu. Do d6, ddy dang 12 méi quan tim dbi
Heating) dugc déc biét quan tdm nghién ciru do v6i gidi nghién ciru co ban va img dung

mét sO wu diém nbi bat nhur tinh cchon loc, hiéu
suat, da chirc ning, kha nang két hop vdi cic
phuong phap khéc...[2-6]. Vi vay, nhiét tir trj
K/rljflﬂth;an g(M ﬁz:sn;t::: s;{ Zizr;hfgl: gthlﬁri% nghién cuu tinh chat tir, gid tri SAR cia hé
manh mé ca vé khia canh nghién ciru co ban va HNNT CoFe;,Gd:04 (x=0,0+0,3).

dinh hudéng img dung. THU'C NGHIEM

Dén nay, hat nano tir (HNNT) Fe;0s va CoFex0s  (o4c h¢ HNNT CoFe:.Gd:Os (x = 0,0 + 0,3)
1 hai d6i twong duoc quan tim nhit vé muc dich dugc tong hop bing phucmg phap dong két tia.
ing dung trong MHT [7-9]. Hau hét cac nghién Cic héa chit dwgc st dung bao gdm
ciru deu t3p trung 161 wu héa gid trj t6c 9 hdp  CoCl, 6H,0, FeCls.6H:0, GACh.6H:0 cia hang
thu riéng (specific absorption rate, SAR) cua Sigma — Aldrich, va NaOH ctia Trung Quéc. Cic
ching dé nang cao hiéu qua umg dung Gan day, mau dugc ky hiéu lan luot 1a S00, S0s5, S10, S15,
mot hudng tiép can thi vi trong viéc nang cao $20, $25, va S30 twong img v6i cic nong dé pha
gla tri SAR 1a pha tap ion Gd** vao HNTT FesOx tap 0,00; 0,05; 0,10; 0,15; 0,20; 0,25; va 0,30 cua
va CoFe;Os [10-14]. Vi duy, két qua nghién cuu ibn Gd* trong hé miu.

cia nhom tac gna D. Jaison va cdng sur cho thiy )

gia tri SAR cua hé hat pha tap CoFe,,Gd.O4 Céc dic trung cdu tric cla cic mau duge khio
(103,25 — 232,17 W/g) cao hon gia trj SAR cia  sat bing cich sir dung thiét bj nhiéu xa tia X

GIOI THIEU

Trong bai bdo nay, anh hudng cua viéc thay thé
ion Fe** cia hé CoFe,0s bang ion Gd** dén higu
img sinh nhi¢t dugc tap trung dya trén két qua
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(Brukcr D8-Advance instrument), véi bire xa Cu
- Ka vai buoc séng A = 1,5406 A. Tinh chat tir
cua cac mau dugce khio sat b.’mg trén thiét bj tir
ké miu rung (Vibrating Snmple Magnetometer,
VSM) tai nhi¢t d§ phong véi cudmg do tir tnrdmg
thay ddi tir -11 kOe dén 11 kOe. Cac dic tnmg
dot nong tir dugc thyc hién trén may phat phat tir
trudng xoay chiéu, UHF - 20kW.

KET QUA VA THAO LUAN

Hinh 1 trinh bay gin d6 nhiéu xa tia X ctia cic hé
mau S00, S05, S10, S15, $20, S25, va $30. Cic
dinh nhiéu xa twong img véi mit phing mang
(220), (311), (400), (422), va (511) dic mmg cho
pha ferrite déu duoc tim thiy trong cic mau, va
déu khép véi thé chuin cia vat hcu CoFeaO4
(JCPDS: 22-1086 [16]). Ket qua cho thiy cic mu
déu ton tai don pha tinh thé cua h¢ CoFex0s.

{-(220)
- {‘"—(3 | ] )
!‘(400)
~(511)
{L(MO)

|
i
[
{
t

Cu(‘mg do (d.v.ty)
s

thay d6i khac nhau khi so sanh vdi miu SO0 1a
do sy phin bd cac ion Gd*' vio vi tri tir dién
hodc bit di¢n [21], din dcn gid tri Dxrp phu
thugc nong d¢ pha tap x ton tai cye tiéu tai vi tri
x=0,1. Két qua la méu S10 ¢6 gid tri kich thude
tinh thé nho nhit (12,4 nm).

S25

ww,
¥

S20

S15

f

S00

341535 36+ 3T
2 theta (d0)

Hinh 2: Dmh nhiéu xa (311) ciia cAc miu. Dwong
lién nét Ia duomg lam khép.

A /\ T S10
S04 Bing 1: Gi tri Dxrp va hiing s6 mang a.
——-AJM/M Maiu a(A) Dxgrp (nm)
20 40 60 80 S00 8,367 12,2
2 theta (d9)
S05 8,381 15,1
- .- b x . y = I3 =
Hinh 1: Gian do nhieu xa tia X ciia cic mau. S10 8.402 12.4
Hinh 2 ciing cho thz‘iy su dich dinh (311) sang
Rt . . 8,39 i
trdi cia cic mau pha tap (S05, S10, S15, S20, SIS . 13
S25, va S30) so véi mau khc‘mg pha tap S00. $20 8.391 15.5
Nguyén nhan cua hlcn trgng nay lién quan dén
su thay thé ion Fe** cia vat liéu CoFe;Ox bang 825 8,406 16,9
3+
ion Gd trong cdc h¢ pha tap. Két qua la gia trj S30 8.406 15.8

hﬁng so mang cua cic h¢ pha tap déu 16n hon
hing s6 mang cia miu SO0 (bang 1). Dir li¢u nay
hoan toan phu hop véi két qua ciia cic cong trinh
trude day [15, 17-20].

Bén canh do, leh thude tinh thé (Dxro) cua todn
b$ cdc h¢ miu dugc xac dinh bﬁng cong_thirc
Scherrer [16] dya trén dir li¢u cua dinh nhiéu xa
(311). Bang 1 cho thiy gla tri Dxgp ctia cac mau
pha tap déu 16n hon gid tri Dxeo ciia mau SO0
déu do sy dich dinh sang trai cua dinh (31 1). Tuy
nhién, d§ rong bin vach cua cic mau pha tap
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Puong cong tir tré M(H) cua cic mau dugc do
tai nhiét do phong trén VSM dugc thé hién &
Hinh 3. Ngoai ra, dir liéu duong cong tir héa
ban dau theo dinh ludt tiém can téi bao hoa
[22] dé x4c dinh gia tri di hudng tir hiéu dung
(Kerr) ciia cac mau (Hinh 4). Céc gia tri tir d
bdo hoa (Ms), lyc khang tir (Hc) va gia tri Kegr
dugc trinh bay ¢ bang 2.
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Bing 2: Gia trj Ms, Hc, va Ker.

Miu Ms(emwg) Hc(0Oc) Ken (KJ/m')

S00 61,1 972 127,9
So0s 440 1839 442
S10 40,1 1140 58,4
S15 54,4 691 71,6
S20 49,8 1000 80,5
S25 31,9 1477 55,1
S30 34,7 1473 61,6
75
—a— SO0
—e— S05
50 = ——Sl0 ,f;.-'.;z
—~—S§I§ Wt .:}i:z.':-f-‘
—e—S2 P TA N e
25 - —-—s:(: .z:'»‘;"’*.:-.‘f il
= —— 30 oy
?E‘ 0 3’ "1?’
s ,»,2- - J
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* ksl g
- ::""‘ > o = M
2 ":.-“’7""" e
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Hinh 3: Duong cong tir tré M(H).

Tinh chét tir ciia hé hat nano tir dugc thé hién
qua gia trj tir 46 bdo hoa va di hudng tir hiéu
dung cua chung. Nhin chung, hai gia trj ndy cua
cdc mau pha tap déu nhé hon gia tri tuong ting
cua mau S00 do cac ion tir tinh Fe** dugc thay
thé béi cac ion siéu thuan tir Gd**,

75
= S00 e SO5
a S10 + SIS
_sot
<
=
§
s
25
3 A :
2000 6000 10000

H (Oe)

Hinh 4: Dudng cong tir héa ban diu vi durdmg 1am
khép theo dinh ludt ti¢m cdn téi bio hoa.
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Diéu thii v 14 hai mau S15 va S20 déu cb gid trj
Ms va Ker cao nhit trong 6 miu pha tap; trong d6
mau S15¢6 Ms cao nhat va miu S20 ¢6 Kerr cao
nhit. Tinh chit tir manh cia 2 méu nay cé lhe
din dén gia trj SAR ctia chiing cao hon cdc miu
pha tap khic.

Pé danh gla kha ndng {mg dung trong linh virc
MHT, cic miu dugc thuc nghle;m dot néng cam
ung tir tai tir truong 200 Oe, tin sb 450 kHz
(Hinh 5). Céc mau dugc phan tan trong nuoc véi
nong d¢ 5 mg/mL. Gia tri SAR cua cic mau S00,
S05, S10, S15, $20, $25, va S30 14n lugt 1a 43,
40, 31, 54, 51,32, va 27 W/g.

——500
70 b= —sos
——510 o
T
$20
60 $25
o
=50
40
30
0 300 600 900 1200 1500
t(s)

Hinh 5: Thye nghiém d6t néng cam img tir

Céc cdng trinh nghién ciru trede ddy cho thiy gia
tri SAR phu thugc manh vao kich thude hat cling
nhur tir ¢ béo hoa va di huéng tir cua h¢ vit ligu
[23-26] Bing 2 cho thay su suy giam tir d¢ bao
hoa va di hudng tir clia cic mau pha tap so voi
mau khong pha tap Diy la nguyen nhan din dén
Sur suy giam gia trj SAR clia cac mau S05, S10,

S25, va S30 so v6i mau S00. Tuy nhién, gid tri
SAR cua mau S15 va $20 Ién gan bang 1,3 s0 vdi
mau S00. Su khéc biét nay c6 thé lién quan dén
kich thuge hat [24]. Dicu nay cho thiy anh
hugng cua ndng do pha tap dén kich thude, tinh
chat tur da gdy ra moi lién h¢ phirc tap gitra cac
ycu t: pha tap, kich thudc, tinh chét tir dén viée
ting cudng gia tri SAR cua vit liu.

Dic biét, gia tri SAR dat cyc dai 12 54 W/g img
v6i mau S15, tire nong d¢ pha tapx 0,15. Piéu
nay khiing dinh sy ton tai cia nong do pha tap
toi wu khi két hop giira fon Gd** va HNNT
CoFe:0s. Két qua nay hoan toan phi hgp vdi
cong trinh nghién clru cia nhém tic gid D.
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Jaison va cong su [15]. Dong thdi, ching ciing
khing diqh pha tap l1a m¢t cich liép cdn hi¢u qua
dé tim kiém vt li¢u phu hgp cho timg myc dich
tmg dung cy thé trong y sinh.

KET LUAN

Céc hat nano tir CoFe;.Gd,Os duge tong hop
thanh cong bang phuong phép ddng két tua vdi
kich thudc tinh thé (Dxrp) ndm trong khoang 12
— 17 nm. Mic du céc hat nano tir pha tap CoFe,.
.Gd.Os(x # 0) déu co gid tri tir 4§ bdo hoa (31,9
— 54,4 emu/g) va di hudng tir (44,2 — 80,5 kJ/m°)
nho hon gia tri twong img cua hat nano tir
CoFeOx, gid tri SAR ciia mAu pha tap dat gid tri
cuc dai (54 W/g) khi nong d§ x = 0,15.

Loi cam on

Céng trinh ndy dugc thuc hién véi sy ho trg vé
kinh phi cia dé¢ tai md s6 VAST03.01/23-24 cua
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(VAST).
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