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Nghién ctiu tdng hop day nano coban cé di huéng hinh dang va dé
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TOM TAT

Do s& hiu ti d6 bao hoa My cao, coban (Co) la mét trong nhiing nguyén t6 kim loai chuyén tiép
3d quan trong thudng dudc st dung dé phat trién vat liéu t& mém. V&i My cao, Co co hy vong
trd thanh vat liéu ti cling ly tudng néu dugc ché tao & dang co tinh di hudng hinh hoc cao. Bai
bao nay trinh bay két qua cia hudng nghién ctu téng hop Co & dang day tr phan tng kha mudi
caboxylat ctia Co(ll) vé&i su cé mat clia chat xuc tac RuCls bang phuong phéap hoa nhiét hoa tan khi
thay d6i thai gian dung nhiét. Cau tric, hinh thai, tinh chat cuta vat liéu da dugc nghién clu bang
pho nhiéu xa tia X (XRD), kinh hién vi dién t& quét phat xa trudng (FESEM), phép do tir ké méu rung
(VSM). K&t qua nghién ctiu cho thdy anh hudng ro rét cia nhiét dé va thai gian dung nhiét [én hinh
thai va su két tinh clia day nano Co. Céc day nano Co ché tao dugc ¢ cau tric luc gidc xép chat
(HCP). Tur @6 béo hoa My clia day nano cao nhat dat dugc 166,9 emu/g khi dugc téng hop tai 225°C
trong 20 gid. Véi diéu kién tng hop la 175°C trong 20 gid, day Co nano thu dugc c6 phadm chét ti
cung tot nhat vai tir dd bao hoa va luc khang tir tuong ting la 164,3 emu/g va 2,97 kOe. T nhiing
két qua dat duac, trong giai doan tiép theo, vat liéu da tdng hop sé dugc ing dung cho phaét trién
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nam cham vinh ctu khong chia dat hiém.

Tu khoa: day nano coban, dung nhiét, di huéng hinh dang, vat liéu tu

MG PAU

Nam cham vinh ctiu déng vai tro quan trong trong
cong nghiép ché tao, san xudt cac thiét bi cong nghiép
cting nhu cac thiét bi gia dinh. Y tudng thong thuong
dé phat trién nam cham vinh ctiu 1a dya trén hé vat
liéu chia d4t hiém c6 tinh dj huéng tinh thé tli cao .
Tuy nhién hé nay thudng cé nhiét do Curie thip hon
so v6i kim loai chuyén tiép 3d st tit nhu Fe, Co va
hgp kim cfia chiing?*. Hon niia, nguén cung cip
dat hiém hién nay dang phu thudc rat 16n vao Trung
Qudc. Do d6, su ché tao nam cham vinh cliu chua it
hoéc tham chi khong chiia nguyén t6 dat hiém la thuc
sy cin thiét.

Nhom céc nguyén t6 chuyén tiép 3d va hgp kim cta
ching c6 d¢ tit hoa bao hoa M cao, nhiét d6 Curie T,
cao do tuong tac trao d6i manh mé clia cc electron
3d° nhung ning lugng di huéng tinh thé E, nho, va
do d6, luc khang tii ;H, thap hon nhiéu so v6i nguyén
t6 dat hiém. Tuy nhién, cdc vét liéu nay sé trd thanh
vat liéu tii cting ly tudng néu gid tri ;H, dugc nang cao
két hgp véi gid tri M cao von c6 sé tao dugc tich nang
lugng ti (BH);uqx cao. Su gia tang ;H. dugc mong
doi khi cic vat liéu nay dugc ché tao & dang day dé€ di
hudng hinh hoc du 16n, khic phuc di hudng tinh thé

nhé”.

Vat liéu coban - mot trong nhiing kim loai sit ti tu
nhién da dugc st dung nhu mot thanh phén thiét yéu
cho cac nganh cong nghiép phit trién nhanh nhit nhu
dién ttt va 6 t6°. Co s hiiu T, rit cao 1388 K%, gia
tri momen tii tinh ¢6 1,7-1,75 pp cho méi nguyén tu.
Bén canh do, Co ¢6 tuong tac spin-quy dao manh hon
st do mot phdn moémen quy dao 3d bi chiém git v6i
momen dong lugng 1 = 28. Céc nguyén ti Co c6 thé
ton tai ¢ 3 pha bao gém pha luc gidc xép chat (hep),
lap phuong tdm mat (fcc) hodc pha € (cdu tric lap
phuong don gidn ki€u B-mangan) véi céc tinh chét
t>10. Thong thusng, vét liéu Co thudc
loai tit mém, tuy nhién Co & dang day vdi ty s6 chiéu
dai L trén duong kinh D 16n sé c6 tinh tlf ciing do
c6 truong khang tii 16n tao bdi di hudng hinh hoc
ctia day. Khac v6i di hudng tinh thé ctia MnBi hay
NdFeB lién quan dén tuong tac spin-quy dao cua cic

tu riéng bié

nguyén tl trong 6 cd s6, tinh di huéng hinh hoc nay
lién quan dén tuong tic ti tinh phu thudc vao hinh
dang cta diy. D€ téng hgp day Co véi tinh di hudng
hinh dang cao (ty s6 chiéu dai L trén dudng kinh D
16n), mot vai phuong phép di dugc nghién ctiu st
t!1, phuong
phap téng hgp héa hoc*121°, Dicbiét, phuong phap

dung, thi du phuong phép phan hty nhié

téng hgp hoa hoc dugc quan tdm cha y vi tinh don
gian ma lai cho d¢ két tinh cao. Trong phuong phap

Trich dén bai bdo nay: Ngan D T T, Hoang N H, Trudng N X, Oanh V T K, Nam P H, Nam N H, Nguyé&t N T,
Vugng N V. Nghién citu tdng hop day nano coban c¢6 di huéng hinh dang va d6 két tinh cao. Sci. Tech.

Dev. J. - Nat. Sci.; 5(4):1705-1712.
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téng hgp hoa hoc, dung moéi hitu co thudng dugce uu
tién hon dung dich ¢ nudc vi kim loai sat ti c6 xu
hudng bi oxy hoa trong nudc. Do do phan cuc clia
dung méi can thich tGng véi tién chat kim loai dugc
st dung nén dung méi khong phan cuc, ching han
nhu toluen, mesitylen hodc ete thudng dugc stt dung
trong tdng hop co kim '®17, trong khi cac dung méi
phéan cuc, nhu polyol, thudng dugc uu tién véi cic
phtic chit v6 co va cac mudi kim loai 1318,

Trong bai bdo nay, ddy nano Co dugc tong hop
theo phuong phap hai budc trong dung dich 1,2-
butanediol, st dung xtc tdc RuCls, bing qud trinh
héa nhiét hoa tan véi sy thay d6i yéu t6 nhiét do va
thoi gian dung nhiét. Hinh théi ciu tric va dic trung
tit tinh ctia day Co thu nhén dugc cho thiy chung c6
tinh di huéng hinh hoc du 16n dé€ cai thién lyc khing
tit;H, d€ c6 thé ting dung ché tao nam cham vinh ctiu
nén nano Co day.

HOA CHAT VA PHUONG PHAP

Héa chat

Céc hoa chit st dung trong nghién cttu: mudi cobalt
(I1) chloride hexahydrate - CoCl,.6H,0 (99,9%),
mudi rutheni (III) chloride - RuCl; (45-55% Ru),
1,2-butanediol - CH,(OH)CH(OH)CH,CH3 (98%),
methanol CH30H (> 99,9%), NaOH (97%), lauric
acid C;1Hy3COOH (> 98%), toluene CqH5;CHj3(>
99,9%), xylen CgH ), Sigma-Aldrich va nudc khti ion.

Phuong phap thuc nghiém

Déy nano Co dugc téng hgp bang phuong phap héa
- nhiét hoa tan theo 2 budc: (i) Téng hgp mudi cobalt
(II) laurate bang phan ting trao d6i trong dung dich va
(ii) Tong hgp day nano Co nhd phan tng khit mudi
cobalt (II) laurate trong 1,2-butanediol.

Téng hop muéi Cobalt(il) laurate

Dau tién, 8,8 g lauric acid dugc thém ti tit vao 40 ml
dung dich NaOH 1M, khuéy & 60°C cho dén khi tao
dung dich trong sudt. Thém tu tu ting giot 10 mL
dung dich cobalt (IT) chloride hexahydrate 2M, xudt
hién két thia c6 mau tim hong. Tiép tuc khudy hén hgp
trong 30 phut, giti nhiét d6 phan tng trong sudt qua
trinh thi nghiém & 60°C. Sau khi phan ting két thuc,
thém 45 mL nudc khti ion dé giam nhiét do phan ting.
Khi hén hgp san pham dat dén nhiét do phong, tién
hanh ly tim (15 phut/lan, 5800 vong/phit) d€ thu chit
rdn mau tim hong, rtta 3 14n v6i methanol. Chét rin
sau khi rtia dugc lam kho qua dém & 60°C trong ta
sdy thuong.
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Téng hop ddy nano cobalt

2,056 g mudi cobalt (II) laurate thu dugc dugc cho vao
56,25 mL dung dich cia NaOH va 0,075 M trong dung
moi 1,2-butandiol, c6 két hop khudy tii. Thém 0,022 g
mudi rutheni (IIT) chloride vao dung dich phan tng.
Tiép tuc khudy hén hgp 30 phut, git nhiét do phan
ung trong suét qua trinh thi nghiém & 80°C. Cdc mau
san phdm dung dich mau nau den dugc rung siéu 4m
trong vong 30 phut. Hoén hgp dung dich san phim
dugc chuyén vao binh teflon dit trong binh dung
nhiét va dugc dung nhiét tai nhiét d¢ trong khoang
125 - 225°C trong thai gian 12, 16, 20 va 24 gi6. Khi
qué trinh dung nhiét két thiic, dung dich sau phan ting
trong binh teflon chuyén mau nau den va c6 két tua.
Tién hanh ly tam, rtta ba lan véi toluen d€ thu dugc
day nano Co. San phdm dugc béo quan trong dung
dich xylen d€ tranh su oxi hoa. Trong giai doan nay,
NaOH dugc st dung két hgp véi 1,2-butandiol ¢6 vai
tro 1a téc nhan khti, dong thoi la mai trudng 6n dinh
cho sy hinh thanh san phdm ctia cic giai doan trung
gian thay vi st dung hexadecylamine (HAD) nhu mét
s6 cong trinh »141° &4 cong bé.

Cac phuong phap nghién cttu

Hinh thai hoc ctia mau ché tao dugc nghién cttu dung
kinh hién vi dién ti quét phat xa trudng FESEM -
Hitachi-S$4800. Cac thong s6 chi tiét cta pha tinh thé
hinh thanh trong mau dugc xdc dinh dung gian d6
nhiéu xa tia X (XRD) do bang may nhiéu xa ké D8 Ad-
vance Brucker v6i nguén phat tia Cu-K,. Tinh chat tu
ctia d4y nano coban dugc xdc dinh tit cac vong ti tré
do bing hé do tii ké miu rung (VSM) MicroSence.

KET QUA VA THAO LUAN

Khado sit téng hgp day nano Co trong khoang nhiét d¢
125- 225°C trong 20 gid cho thdy anh hudéng manh
ctia nhiét d6 dung nhiét 1én sy hinh thanh day nano
Co. Quan sat anh FESEM trinh bay trén Hinh 1a cho
thdy, & 125°C chi ¢ mot lugng rat it day nano Co
dugc hinh thanh. Khi ting nhiét d¢ 1én 150°C, cac
day Co dugc hinh thanh nhanh hon, tuy nhién hai
déu bién cuia day bi phinh to, cic day c6 két dinh tao
cac khung xuong, duong kinh hai ddu khoang 30 nm
(Hinh 1b). Véi nhiét do 175°C, cic day hinh thanh
c6 dudng bién rd rang, chiéu dai khoang 300-350 nm,
duong kinh khoang 25-30 nm (Hinh 1c). Khi nhiét
d6 dung nhiét cao 1én dén 225°C, cic diy nano Co
dugc hinh thanh véi dudng kinh rit nho va cac day bi
dinh vao nhau (Hinh 1d).

Cac ddc trung tui tinh ctia cac day Co da ché tao dugc
téng két trong Bang 1. Két qua cho thdy anh hudng
ctia nhiét d¢ dung nhiét 1én hinh thai hoc, qua d6 anh
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4. 7rmm x100k SEQM)

Hinh 1: Anh FESEM clia cac day nano Co dugc téng hap trong 20 gid & cac nhiét dd khac nhau: a) 125°C; b) 150°C;

) 175°C; d) 200°C.

huong truc tiép 1én di huéng hinh hoc, luc khang ti
;Hc va d6 két tinh ctia ching. Tt d6 bao hoa cua cac
mAu ting theo nhiét d dung nhiét, cao nhit dat 166,9
emu/g (bing 99,35% tit 40 M, = 168 emu/g ciia mau
khéi'#) & nhiét d6 225°C. Gi4 tri ctia ;H, phu thudc
rd rét vao hinh dang ctia mau, ting theo nhiét d6 dung
nhiét, dat cuc dai va gidm sau do, gid tri ;H. cao nhit
dat 3,16 kOe d6i v6i mau tdng hop tai 150°C.

Dé danh gid anh hudng cta thoi gian dén sy hinh
thanh day Co, cdc mau sau tong hgp dugc nghién ctu
thanh phén pha bing do phd nhiéu xa tia X. Céc két
qua dugc trinh bay trén Hinh 2.

Quan sat két qua phé XRD trén Hinh 2 ta thdy, da
¢6 dinh phd dic trung tai goc nhiéu xa 20 = 44,52 °
cho vét liéu Co dugc dung nhiét tai 175°C trong 12
¢i¢ (Hinh 2a). Tuy nhién cuong d6 cac dinh ctia hep-
Co rét thép, bén canh d6, cing xuit hién dinh phd
tai vi tri goc 20 = 36,86 ° va 40,52 °, cac dinh nay
dugc cho 1a ctia Co(Cy1Hp3C0OO0); va pha rdn trung
gian 1?0, Khi tang thdi gian dung nhiét 1én khoang
ti 16 gic dén 24 gid, dinh nhiéu xa c6 cudng do cao
va sdc nét hon tuong tng véi viéc céc tinh thé dugc
hinh thanh t6t hon (Hinh 2b-d). Véi thoi gian dung
nhiét 16 gi¢ (Hinh 2b), da c6 sy xudt hién cic dinh
phé ddc trung cta hé vat liéu Co & goc 26 1an luot 1a
41,73, 44,52 va 47,42 ° tuong ting v6i dinh nhiéu xa
tlf cac mat tinh thé (100), (002) va (101) cta ciu tric
tinh thé hep (theo thé phd chudn 96-900-8493). Khi

tang thoi gian dung nhiét 1én 20 gio, cudng do va do
rong vach phé ctia 3 dinh déc trung ctia hep-Co tuong
ty nhu mau 16 gis. Khi tang 1én dén 24 git dinh pho
(101) c6 cudng do cao ro rét va do rong hep. Hinh 2
ciing cho thdy cdc day Co téng hop dugc co do két
tinh cao do nén nhiéu xa rd va phing, khong c6 dang
nén khuyéch tin bao trium dai ctia goc nhiéu xa trong
khoang 26 =42 - 50 ° ctia 3 dinh hcp ctia déy Co.
Dé nghién ctiu cdu truc hinh thai bé mat ctia vat liéu,
cac day Co sau khi dugc dung nhiét & 175°C trong cac
thai gian khac nhau trong khoang 12 - 24 gi¢ dugc
quan sét trén kinh hién vi dién tt quét phat xa trudng,
anh FESEM ctia cdc mau dugc trinh bay trén Hinh 3.
Cac két qua thu nhan dugc cho thdy hinh théi ctia
cac day nano Co va tinh di hudng hinh hoc lién quan
dén ty s6 chiéu dai L so v6i dudng kinh D ctia chiing
thay d6i ro rét. O nhiét do dung nhiét 175°C, khi thoi
gian dung nhiét 1a 12 gi¢ (Hinh 3a), cac day da dugc
hinh thanh véi duong bién r6 rang. Tuy nhién, kich
thudc khong dong déu véi chiéu dai tit 50-160 nm,
duong kinh khodng 15-20 nm. Két qua nay cho thdy
v6i thoi gian dung nhiét 12 gid, sy tinh thé héa cta
hé vat liéu day nano Co chua t6t. Khi ting thoi gian
dung nhiét, cac day nano Co c6 kich thuéc déng déu
hon véi duong kinh khoang tit 25-30 nm, chiéu dai
day khi dung nhiét 16 gi¢ (Hinh 3b) 13 250-300 nm,
20 gi¢ (Hinh 3c¢) 1a 300-350 nm, va 24 gi¢ (Hinh 3d)
la 350-500 nm.
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Bang 1: Cac théng sé tif tinh clia cdc mau day nano Co dugc téng hop theo cac nhiét @6 dung nhiét khac nhau.

STT Nhiét d6 dung nhiét (°C) M; (emu/g) Hc (kOe)
1 125 15,9 1,55
2 150 57,5 3,16
3 175 164,3 2,97
4 200 165,2 2,43
5 225 166,9 1,08
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Hinh 2: Phé nhiéu xa tia X cGla cdc mau day Co khi dung nhiét tai 175°C véi cac thdi gian khac nhau: a) 12 gid; b)

16 gig; ¢) 20 gio; d) 24 gid.

Vong tii tré ctia cdc mau day nano Co dugc do dung
tit ké mau rung VSM va trinh bay trén Hinh 4. Tu
d06 bao hoa M va luc khéng tit ;H, ctia cdc mau dugc
tong két trong Bang 2, cho thiy phdm chit tu clng
thu dugc t6t nhat khi mau dugc tdng hop tai 175°C
trong 20 gid. Véi thoi gian dung nhiét 1a 12 gio khi
day nano Co hinh thanh it va d¢ két tinh ctia day chua
cao thi ti d§ ctia mau thép, chi dat 77,6 emu/g. Khi
thoi gian dung nhiét tang 1én dén 16 gio, tii 46 bao
hoa da ting 1én hon hai lan, dat 97,3% gia tri ti do
bao hoa ctia mau khdi. Sy thay déi tii do bao hoa khi
tang thoi gian 1én 20 gid va 24 gio khong tang nhiéu so
vGi mau 16 gid, dat 97,8% va 98,7% so v6i mau khéi.
Mit khéc, luc khang tii lai phu thu¢c manh vao thoi
gian dung nhiét. Gia trj luc khang tit ;H, cao la do di
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hudng hinh dang cao ctia day nano Co. Tl Bang 2 c¢6
thé thdy ring khi ting thdi gian dung nhiét tu 12 git
dén 20 gio, luc khang ti ting la do sy tdng ti 1¢ cac
mit ctia day nano Co (L/D tdng). Gid tri luc khing
ti1 16n nhat dat 2,97 kOe khi thoi gian dung nhiét 1én
dén 20 gig, véi ty s6 L/D khoang 12,2. Tuy nhién khi
kéo dai thoi gian dung nhiét 1én 24 gio, véi L/D 16n
hon dat 13,4 thi luc khang ti lai giam, sy gidm cta lyc
khang tit trong truong hop nay cé thé la két qua cua
sai hong cdu triac 2!, C6 thé thdy ring, phdm chit tli
cting ctia day nano Co t6ng hgp dugcla kha cao khi so
sanh véi cackét qua M va ;H c6 gia tri tuong Ging 142
emu/g and 343,2 Oe clia Xufeng Dong va cong su??,
112,0 emu/g va 352,87 Oe cuia Xiaoyu Li va cdc cong
su?3, 150 emu/g va ;H. = 4,77 kOe clia Huan-Huan
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Hinh 3: Anh FESEM cta cadc mau day nano Co téng hgp & 175 °C trong: a) 12 gid; b) 16 gid; ¢) 20 gid; d) 24 gid.

Xuvacong sy 4. Cackét qua nay cho théy, gia tri tli 46
bao hoa My trong nghién ctiu nay dat dugc 1a cao hon
céc gia tri M, trong cac cong b6 dé cap ké trén 422
va??, chiing to 6 két tinh ctia mau day nano Co tng
hop dat dugc la rit cao. Riéng su khac biét vé gid tri
luc khang tli ;H, 16n nhét cta chung t6i dat dugc 1a
2,97 kOe so vdi gia tri 4,77 kOe dugc cho la do hinh
thai hoc ctia day nano Co khéac nhau khién tuong tac
tii tinh ctia ching hoan toan khac nhau. Huan-Huan
Xu va cong sy '* thu dugc cic day nano Co c6 dang
ellipsoid, trong khi d6 day nano Co trong nghién ctiu
nay c6 dang hinh tru déng déu.
Trén co s6 cic két qua nghién ctiu dat dugc, c6 thé
théy ring trong khoang thoi gian dung nhiét da khéo
sat, thoi gian 20 gio tai 175°C cho phdm chat tif ciing
t6t nhét d6i véi day nano Co. Dua trén cac két qua da
thu nhan dugc co ché tao day nano Co dugc dé xuit
tudn theo 2 giai doan thong qua cac phuong trinh hoa
hoc trinh bay duéi day tit (1) dén (5):
- Giai doan 1: Téng hgp (C;1H3C00),Co
NaOH — Na™+OH~ (1)

C1H)3COOH +OH™ — C11H»3CO0O™ +H,0 )

CoCly.6H,0 — Co** + CI~ + HyO (3)
2C 1 H»3CO0~ +C02+ — (C1]H23C00)2C0 J (4)
- Giai doan 2: T6éng hgp déy nano Co:
(C11H23C00)2Co+ NaOH + 1,2 5)

. RuCl.
—butanediol =25 Co_ s

K. A. Atmane da chiing minh rdng trong s6 cac polyols
khéc nhau, 1,2-butanediol v6i hing s6 dién moi thip
(22 pEm~!) 14 poly ancol duy nhét thusn lgi cho su
tang trudng ctia day nano Co c6 cdu truc hep dong
nhét. Trong qud trinh phan ting, cic ion laurate van c6
thébam trén bé mét kim loai va polyol it phan ciic hon
sé gitip kiém soat dugc hinh dang ctia nano Co 4. Bén
canh d6, NaOH tao méi trudng 6n dinh cho céc giai
doan trung gian?? trong khi RuCl3 dugc xem la téc
nhan tao mam quan trong cho qua trinh hinh thanh

thanh nano Co®1319:22:25,
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160 4—=—a) e =
—a—D) -l
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—y—d) :
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0
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-4()

-80 H—I-I-l-."‘".‘r:':

-120 4

~160 gl

H (kOe)

Hinh 4: Budng cong tUr tré clia clia cac mau day nano Co dugc téng hgp & 175°C: a) 12 gid; b) 16 gid; ¢) 20 gid; d)
24 gio.

Bang 2: Cac théng sé vé tir tinh ctia cdc mau day nano Co dugc téng hop theo cac théi gian dung nhiét khac

nhau
STT Thoi gian dung nhiét (gio) M; (emu/g) iH (kOe) L/D
1 12 77,6 0,86 8,7
2 16 163,4 2,71 10,1
3 20 164,3 2,97 12,2
4 24 165,8 2,43 13,4
KET LUAN LO1 CAM ON

Déy nano Co da dugc t6ng hgp bang phuong phép Nghién cttu nay dugc tai trg béi Quy Phét trién Khoa
dung nhiét hoa tan trong dung méi 1,2-butanediol, c6 hoc va Cong ngh¢ Quéc gia (NAFOSTED) trong dé

mit clia tdc nhan tao mam RuCl; véi thong s6 t6i uu tai ma s6 103.02-2018.20.

trong nghién cu nay 1a 6 175°C trong thoi gian dung - pANH MUC CAC TU VIET TAT
nhiét 1a 20 gic. Day nano Co c6 kich thuéc dong déu ’
hon véi duong kinh khoang tii 25-30 nm, chiéu dai
trung binh khoang 300-350 nm, d6 tit héa bao hoa
dat 164,3 emu/g va luc khang tii dat 2,97 kOe. Trong
nhiing nghién ctiu sip t6i, ddy nano Co sé dugc tiép

Co: Coban, Fe: Sit, NaOH: Natri hidroxit,
RuClz:  Rutheni(IIT)Chloride, Co(CiiHy3CO0O),:
Cobalt(II)Chloride hexahydrate.

M;: d6 ti héa bao hoa

FESEM: hién vi dién tt quét phat xa trudng

VSM: tit ké mau rung

XRD: Nhiéu xa tia X

T,: Nhiét d6 Currie

tuc téng hop véi viéc t6i vu cac diéu kién khic d€ ning
cao luc khang ti va sé dugc st dung d€ ché tao nam

cham mau khéi.
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E,: Nang luong di huéng tinh thé
iH¢: Luc khang tu

(BH)nax: Tich nang lugng ti cuc dai
hep: Luc gidc xép chat

fcc: Lap phuong tam mat

XUNG POT LOI iCH

Céc tac gid dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA CAC TACGIA

Dbing Thi Thiy Ngan, Nguyén Huy Hoang, Vuong Thi
Kim Oanh va Nguyén Thi Nguyét lam thi nghiém, thu
théap va xt ly s6 liéu trén gian d6 nhiéu xa tia X, trén
anh FESEM va viét ban thao.

Pham Ho6ng Nam va Nguyén Hoai Nam do dac va
nghién ctu tinh chét ti ciing cua vat liéu, tham gia
thao luan gép y viét ban thao.

Nguyén Xuan Truong dinh huéng lam thi nghiém,
phén tich két qua, stia ban thao va gtii bai.

Nguyén Van Vugng hudng dan théo luin két qua va
stia chiia ban théo.
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Synthesis of cobalt nanowires with high shape anisotropy and
crystallinity

Dang Thi Thuy Ngan', Nguyen Huy Hoang', Nguyen Xuan Truong'"*, Vuong Thi Kim Oanh’,
Pham Hong Nam', Nguyen Hoai Nam', Nguyen Thi Nguyet?, Nguyen Van Vuong’'

ABSTRACT

Owning the high spontaneous magntization My, the Cobalt (Co) is known as one of the important

3d-transition metal elements used for developing soft magnetic materials. With the high value of

Use your smartphone to scan this Ms, Co should become an ideal hard magnetic material if it can be prepared in the form with a

QR code and download this article large shape anisotropy. This paper presents the results of synthesizing Co nanowires by reducting
the carboxylate Co(ll) precursor in the presence of RuCls functioned as a catalyst via the change
of time in the solvothermal chemical process. The structure, morphology, and properties of the
obtained Co nanowires were characterized by the X-ray diffraction (XRD), field emission scanning
electron microscopy (FESEM) and vibrating sample magnetometer (VSM). The result revealed the
great impact of the solventhermal's time and the reaction temperature on the morphology and
nucleation of Co nanowires. The prepared Co nanowires were well crystallized in the hexagonal
close-packed (hcp) phase. The highest M; value of prepared Co nanowires reached 166.9 emu/g
by synthesizing at 225°C for 20 hours. At 175°C and for 20 hours, the prepared Co nanowire owns
the best hard-magnetic performance characterized by the values of 164.3 emu/g and 2.97 kOe for
My and ;H,, respectively. With these results, in the next stage, the synthesized Co nanowires will be
used in manufacturing free rare-earth permanent magnet.
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