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NGHIEN CUU CHE TAO VA HIEU UNG TU NHIET TRONG
NANO TINH THE Las/;sCazsMno,9s75Pdo,012503

Nguyén Thi Ngoc!
Nguyén Thi Thdio’
Pham Thi Bich'

TOM TAT

Vit liéu LassCasisMno,os75Pdo,012503 v6i tinh thé ¢& nm da dwoc téng hop b&ng
phwrong phdp sol-gel. Céc yéu t6 anh huwéng dén kich thudc nano tinh thé nhw pH,

toc do thuy phdn va ngung tu, nhiét @o va thoi gian nung... da dwoc nghién ciru.

Nano tinh thé ché tao dwoc cé céau tric don pha orthorhombic, thuoc hé truc giao

duwoc xdc dinh bc%ng phuong phadp nhiéu xa tia X. Tinh chat tir cia hé nano tinh thé
da dwoc nghién civru. Nhiét dé chuyén pha sdt tir - thudn tir cho thay Tc=252.7K. Gid
tri tie nhiét cing thu dwoc ~7,2J/kgK o tir truvong 6T.

Tir khéa: Phwong phdp sol- gel, nano tinh thé, manganites

1. Gi6i thigu

Perovskite nén manganite 1a vat liéu
phan sit tir dién méi c6 cdng thirc cau
trdc AMnOs. Khi thay d6i nong do pha
tap trong cac diéu kién nhiét do, tir
truong khac nhau, tinh chat dién tir cua
perovskite A1.xA’xMnOj3 c6 thé bién doi
manh tir phan sat tir cho dén sat tir, tir
dién moi cho dén kim loai. Do ¢6 nhitng
biéu hién vat ly hét sac phong phl vé su
twong quan manh gitra cau trc tinh thé,
cdu trac dién tu, tinh chéat tar va tinh
chat din nén vat liéu nay da thu hat su
quan tam nghién cau ca ly thuyét va
thuc nghiém trén thé gigi ciing nhu tai
Viét Nam [1-8]. Nano tinh thé
LasisCas/sMnogs7sPdo 012503  cling ¢
nhitng tinh chat vat 1y dic trung cta ho
vat liéu perovskite khi c6 su pha tap Pd
nhu tinh chit toi han cua chuyén pha st
tir - thuan tu, hiéu ang t nhiét 16n...

2. Thuc nghiém

Dung dich cac mudi La(NOs)s,
Ca(NOz3)2, Mn(NO3z)2 va PdCl> pha tur
hoa chat tinh khiét phan tich duoc tao
phuc véi axit citric CsHsOs €O ndng dd
1M. Ty Ié mol t&c nhén tao phuc so vai
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téng cac cation kim loai duoc dung I6n
hon 3,2. Dung dich tao Sol duoc tron
boi hai coc: 1/2 lugng Axit Citric va
PdCl, va khudy trong 30 phdt, céc tha
hai: 1/2 lwong axit véi Mn(NO3) khudy
trong 30 phut tiép tuc cho La(NOs)s roi
dén Ca(NO3)2 , khudy sau 1 tiéng. Tron
hai cc vao ta dugc dung dich tao Sol,
siéu &m dung dich trong 5 phat bang
may siéu am lam sach. Sau d6 khuay
bang may khudy tir tiép 30 phut, ding
dung dich NHs diéu chinh d6 pH cua
(B) 6n dinh ¢ 3- 5.

Sol dugc hinh thanh trong qua trinh
khudy tron dung dich trén dugc gia
nhiét & nhiét @ 65°C - 75°C. Qua trinh
giam bét dung méi trong sol kem sy
ngung tu cua phirc giup gel dugc hinh
thanh ¢ nhiét do nay. Sau khi gel duoc
say kho ¢ 80°C dé hinh thanh xerogel,
bot mau duge nung so b & 550°C trong
3 gio va nung lai & nhiét do 980°C voi
thoi gian luu ¢ nhiét d cao tuong ing
la 3 gio; cac khdi mau dugc ép vién tir
mau bot va dwoc nung & nhiét do
1050°C véi thoi gian luu 1a 4 gio. Céc
méau déu duoc nung trong méi truong
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oxy khong khi va lam ngudi tu nhién
trong 10 nung.

CAu tric tinh thé cua 18i va vo duoc
xac dinh bang nhidu xa tia X trén may
D5005-SIEMENS tai nhiét do phéng
véi buc xa CuKe. Hinh thai va céu tao
hat ché tao duoc khao sat bang kinh
hién vi dién tr quét Hitachi S-4800. Sy

phu thuoc cua tor do theo tur truong
ngoai cua hat co ciu trdc 16i-vo duoc
xac dinh trén hé do PPMS-6000.

3. Két qua va thao luan

Hinh 1 1a anh kinh hién vi dién tir

Hinh 1: Mdu LassCaszsMno,es75Pdo,012503 -1050°C-4h.
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Hinh 2: Gian dé nhiéu xa tia X cia: hé mau khoi LassCazsMno,os75Pdo,012503 & nhiét
do6 nung 1050°C va thoi gian lwu nhiét 4 gio

Hinh 2 13 két qua nhiéu xa tia X cta
mau  LassCaszsMnoos7sPdooi2s0s.  Két
qua cho thdy tinh thé c6 ciu tric
orthorhombic. Mau ché tao dugc hoan
toan don pha va c6 do tinh khiét cao.
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Diéu nay cho phép ching ta ¢ thé két
luan: v6i nhiét d6 nung 980°C va
1050°C, Pd gan nhu di tham gia vao
cau tric tinh thé cia LCMPO. Céc
phép do tir dugc thyc hién trén hé mau
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bot  LasgCazsMno,og75Pdo,012503 dugce
nung & nhiét d6 980°C luu trong 3h.
Phép do dudong cong tur nhiét cua hé
mau dugc thuc hién trong hai ché @6 1a
lam lanh khong co6 tur truong (ZFC) va
lam lanh c6 tu truong (FC). Puodng
cong tir nhiét trong hinh 3 cho thiy sy

tach bi¢t rd rét gitta hai duong cong
ZFC va FC ¢ ving nhiét d6 thap, trong
khi ¢ vung nhiét d¢ cao hai duong nay
gin nhu trung nhau, d6 13 mot trong
nhimg diu hiéu quan trong cua hién
tugng spin-glass trong vat li¢u [4-5].
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Hinh 3: Su phu thudc tir do vao nhiét do cua cac mau bot
Las/sCassMno,os75Pdo,012503 do theo ché dg lam lanh trong tir truong,
H=100 Oe (FC) va khong tur truong, H=0 (ZFC)
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Hinh 4: Sy thay doi entropy theo nhiét dg trong ciia mau

LasisCaszsMno,o875Pdo,012503 trong cdc tir truong khac nhau

123



TAP CHI KHOA HOC - PAI HOC PONG NAI SO 22 - 2022

ISSN 2354-1482

Nhiét 6 Curie dugc x4c dinh dbi
v6i miu nhu sau: Két qua do tir do cua
mau  bot LassCassMnoos7sPdo 012503
cho thdy dudng cong giam & nhiét do
dué6i 260K. Nhiét d6 chuyén pha sit tir -
thuan tr dugc xac dinh nhd vao phép
dao ham duong M(T) theo nhiét 6 cho
thdy 7c=252,7K. Tuy nhién nhiét do
nay duoc lay chi mang tinh chat twong
d6i va dya trén duong dao ham cua
M(T) theo T, nghia 1a gia tri nay dugc
x4c dinh tai diém ma d6 dbc cua duong
cong M(T) 1én nhat. Mau thé hién
chuyén pha bac 2 véi d6 rong chuyén
pha tuong ddi 16n. Pay 1a mot dic thu
ctia cac mau dugc ché tao bang phuong
phap solgel. D6 rong chuyén pha ciing
nhu sy khac biét 16n giita cac ché do do
lam lanh trong tur truong va lam lanh c6
tir truong ¢ ving nhiét do dudi chuyén
pha khong phai phan anh su bit dong
nhét hoa hoc ma & no thé hién sy bét
dong nhét vé tir hay c6 thé noi 1a hé qua
cua su phan pha trong vat li¢u.

Hi¢u Ung tr nhiét dugc xem xét tur
cac s6 lidu thu duge cua cac duong do
tor 0 phu thudc tur truong & cac nhiét do
khac nhau va duogc chi ra trén hinh 4.
Céc duong thé hién hiéu ung dugc xac
dinh tir cac tir trudong 0,5T dén 6T cho
thdy tir truong cang cao tinh cuc dai cta
MCE cang dich vé& phia nhiét d6 cao
hon. O ving tir trudng thap, MCE c6 xu
huéng dich chuyén vé nhiét d6 chuyén
pha trong khi trong vung tir trudng cao,
nhiét d6 chuyén pha c6 xu huéng dich
1én nhiét do cudi cua qué trinh chuyén
pha. Gia tri tir nhiét 16n nhit thu duoc
trong tu truong 6T ~ 7,2J/KgK. Gia tri
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nay khong 16n nhung né nim gan véi
nhiét d6 phong. Mot diéu c6 thé thiy rd
la gﬁn vung nhiét do chuyén pha, hi¢u
ung tir nhi¢t dugc mo rong. Hi€u ung tir
nhiét giam rat nhanh khi nhiét d¢ ting
cao hon so véi nhiét do chuyén pha.
Trong khi ¢ vung nhiét do thép, duoi
nhiét do chuyén pha thi gia tri tir nhiét
giam cham. Diéu nay ciing d& dang hiéu
duoc do & vung nhiét do cao, vat li¢u ¢
trang thai thuan tir con & vung nhiét do
thap hon nhiét d6 chuyén pha, vat liéu ¢
trang thai sat tir [6].

Su phan pha cua vat liéu co thé anh
huong dén do 16n cua cac hiéu tng cd
loi tai nhiét d6 chuyén pha nhu hiéu
tmg tir tro khong 10 va hiéu tmg tir
nhi¢t. Khong nhu hi€u ung tor trd, su
phan pha c6 vai tro rat quan trong trong
ving nhiét d¢ va tir truong thap. N6 lam
tang cuong hi€u tng tr tro dac bigt la
vung nhiét d6 xa nhiét do chuyén pha
Tc. Tuy nhién, hiéu ung tir nhiét lai theo
co ché khic va ¢ ving nhiét do thap xa
Tc hi¢u tng tur nhiét khong dugc ting
cuong.

4. Két luan

Trén day 1a mot s6 két qua nghién
cAu tric cua hé

Las/sCazsMnoog7sPdooi2sOs & mot sb

ciu

diém nhiét do va thoi gian nung thiéu
két khac nhau. Cac tinh chat tir nhiét
ciia mau ciing di duoc nghién ciru. Ton
tai hién tuong spin- glass trong hé vat
lieu  LasgCazsMno,9875Pdo,012503
nhiét d6 chuyén pha sat tir — thuan tir

tai

Te. Két qua cho théy su c6 mat cua Pd
trong vat li¢u lam giam nhiét do chuyén
pha va gid tri to nhi¢t tai nhiét do
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chuyén pha st tir thuan tir. Tuy nhién mé rong vé ving nhiét do thip hon
vung nhiét d§ cé hi¢u ung cuc dai duoc nhiét do chuyén pha sdt tir - thudn tur.

Loi cam on: Nghién ciru ndy dugc tai trg kinh phi boi Dé tai NCKH cép co so -
Truong Pai hoc Hong Pirc, mi s6 DT- 2020-17.
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RESEARCH ON FABRICATION AND MAGNETOCALORIC EFFECT IN
NANOCRYSTALLINE Las;sCa38Mno,0875Pd0,012503

ABSTRACT

The material of LasisCaszsMno,9s7sPdo012503 with nanometer-sized crystals was
synthesized by the sol-gel method. The factors that affected on the crystal- size such
as pH, the rate of hydrolysis and condensendness, calcination temperatures and
calcination time ... have been studied. The crystal structure was orthorhombic single
phase, belong to the orthogonal system, and was determined by XRD method. The
magnetic properties of the nano-crystal have been studied. The transition
temperature of ferromagnetic - paramagnetic shows Tc = 252.7K. The magneto-
caloric value is ~7.2J/kg.K in the applied field of 6T.
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(Received: 31/1/2021, Revised: 26/4/2021, Accepted for publication: 1/11/2021)

125



