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Cac khiém khuyét ¢ canh ctia day nano tao nén cac tam ghim tha cap, su t6 hop
truong thé caa cac cac tdm ghim thir cap nay tao nén mot mién thé phuc tap ¢ hai
canh cua c&c cau tric bay. Truong thé nay anh huong manh dén céc qué trinh dich
chuyén ciing nhu su chuyén hda qua lai cua céc loai vach domains. Két qua nay la
chia khéa quan trong trong viéc hién thyuc hoa va tim ra co ché cua céc thiét bi sir
dung su dich chuyén cia vach domain va huéng dén ché tao mot bay day nano toi
vu. B4o céo nay 12 mot nghién ciru mai vé viéc tao ra va dich chuyén vach domain
tir trong cac bay day nano da tinh thé, 12 tién dé& dé huéng dén cac thiét bi luu trit/ghi
dir liu 3D trong tuong lai.

T khoa: Day nano hop kim, vach domain tir, cong nghé nano, kinh hién vi dién tir
truyén qua Lorentz.
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TINH CHAT TQO'I HAN CUA VAT LIEU Lao,7Sro.3sMn1xMxO3 (M = Co, Ni)

Pinh Chi Linh'2, Nguyén Thi Dung'23, Trin Ping Thanhl2*
lvién Khoa hoc Vat liéu, Vién Han 1am Khoa hoc va Cong nghé Viét Nam, 18-
Hoang Quéc Viét, Ha Noi;
2Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, 18-Hoang Quéc Viét, Ha Noi;
$Trudng Pai hoc Khoa hoc, Pai hoc Thai Nguyén, Thai Nguyén.
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Tém tat: Trong bao céo ndy, ching toi trinh bay cac két qua nghién ctu vé tinh
chat tir va cac tham s téi han xay ra xung quanh ving chuyén pha sat tir - thuan tir
(FMM) cua hé vat lieu Lao,7SrosMn1xMxOs véi M = Co, Ni; x = 0 va 0,1. Bing
phuong phap phan tng pha ran, ba mau gém da tinh thé Lao7Sro3sMn1xMxO3 don
pha cau trlc rhombohedral (nhém khong gian R-3c) da dugc ché tao thanh cong.
Két qua nghién cuau tinh chat tir cho thay nhiét ¢ Curie (Tc) cua vat liéu giam dang
ké khi thay thé mot phan Mn bang Co hoac Ni (Tc = 360 K voi x = 0 giam xuong
306 K khi M = Co va giam xuéng 281 K khi M = Ni véi cling nong do x = 0,1). Bén
canh dé, sy suy giam cua bién thién entropy tir (ASwm), bién thién nhiét dung (ACp)
va kha niang 1am lanh (RCP) cua vat liéu di ghi nhan duoc. Bang cac phuwong phap
Avrrot plots va Kouvel-Fisher, chiing t6i dd xac dinh dwoc bo cac tham sé ti han (B,
v, & va Tc) caa hé vat liéu Lag 7SrosMni1xMxOs. Két qua cho thiy cac sé mil t6i han
(B, v va 8) cua cac mau x = 0,1 6 gia tri gan vai cac sé mil cia truong trung binh,
goi y trat tu sat tir khoang dai dwoc uu tién thiét 1ap trong hé Lao.7Sro3MnixMxOs
khi mot phan Mn duoc thay thé bai Co hodc Ni. Trén co sd cac md hinh tuong tac,
ban chat twong tac tir va hiéu Gmg tir nhiét caa hé vat lieu Lao7SrosMn1xMxOs s&
duoc thao luan mét cach thau dao.

Ttr khéa: Tinh chit tgi han, Perovskite Lao 7SrosMn1xMxOs, trat tu sat tir.
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ANH HUONG CUA TAP CHAT Mo LEN CAU TRUC VA TINH CHAT TU
CUA VAT LIEU SPINEL CoFe204

Nguyén Thi Diéu Thu, Pao Viét Thing, Nguyén Viét Hang,
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Khoa Khoa hoc co ban, Truong Pai hoc Mo - bia chét
*Email: nguyenmanhhung@humg.edu.vn

Tom tat: Vat ligu nano spinel CoFe,04 (CFO) pha tap Mo dugc tong hop bang
phuong phap sol-gel két hop xur li nhiét. Anh huong cua Mo 18n céu trac va tinh
chat tir cia CoFe204 duoc khao sat qua cac phép do nhidu xa tia X (XRD), tan séic
nang luong (EDS), anh hién vi dién tir quét (SEM), phd tan xa Raman, chu trinh tir
tré (M-H). Két qua EDS chi ra cac miu ché tao c6 thanh phan hoa hoc phu hop. Cac
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két qua XRD cho thay, vat liéu spinel CoFe204 pha tap Mo két tinh don pha tinh thé
khi ndng d6 pha tap Mo dudi 3%. Khi pha tap Mo véi ndng d6 cao, ¢6 sy ra pha cau
trac v6i bang chang la gian dd XRD cua cac mau nay xuat hién pha thu cép
CoMoOy4 & Vi tri goc 20 = 26,6° va trén phd tan xa Raman xuat hién mode dao dong
dic trung ctia pha CoMo0Q4 & Vi tri s6 song 809, 870, 932 cm™. Két qua do M-H cho
thy tat ca cac mau thé hién tinh chat sit tir. Cac dic trung tir tinh cia mau vat liéu
CoFe;04 pha tap Mo nhu tir d6 bdo hoa (Ms), d6 tir du (Mr) va luc khang tir (He) ¢
nhiét d6 phong duoc phan tich va ban luan.

Tw khda: CoFez04, CoFe204 pha tap Mo, XRD, Raman, sol-gel.
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CRYSTAL STRUCTURE, ELECTRICAL AND
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Abstract: (CorxzFerx2)TixOs (with 0.01< x <0.09) materials have been
synthesized by sol-gel method. Effects of Ti-doping on the structural, electrical and
magnetic properties of CoFe.O4 materials were investigated by X-ray diffraction
(XRD), energy dispersive X-ray spectroscopy (EDX), scanning electron microscope
(SEM), magnetization hysteresis loops (M-H), and polarization vs. electric field
hysteresis loops (P-E). XRD confirmed that all samples are crystalline in cubic
structure of cobalt ferrite spinel. The crystal lattice parameters were decreased when
increasing concentration of Ti. Results of the M-H measurements shown that all the
samples present ferromagnetic properties at room temperature. Ferromagnetic
properties of Ti-doped samples were enhanced compare with that of CoFe2O4. The
maximum value of remnant magnetization (Mr~19 emu/g) and saturation
magnetization (Ms~60 emu/g) have been observed for sample x = 0.09. Detailed
discussions about electrical and magnetic properties will be found in this report.
Keywords: CoFe;0q4, Ti-doped CoFe Oy, spinel, X-ray, ferromagnetic.
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3 Faculty of engineering Physics and Nanotechnology, VNU-University of
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Abstract: The rare-earth-free hard magnetic material MnBi is potential for
permanent magnet high-temperature applications. The ferromagnetic phase (noted
as a Low Temperature Phase — LTP) MnBi has the moderate spontaneous
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