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CHE TAO VAT LIEU NANO EUFEO3; BANG
PHUONG PHAP GEL-CITRATE

Nguyén Thi Thity, Nguyén Viin Son*

TOM TAT
Cac mau EuFeO3: YAC/YMn+ = 0.8; 0.9; 1.1; 1.3; 1.5 (YAC / YMn+ : ndng acid citric /
ndng dd cac ion) dwoc ché tao thanh céng bang phwong phap citrate-gel, dwoc nung & nhiét
dd 3000C va 5000C. Khao sat cau trdc bang nhiéu xa tia X cho thdy cac mau hoan toan don
pha va hat cé kich thwéc trung binh ¢& 16nm, thé tich 6 co s& cla cac mau tang khi ndng do
pha tap axit citric (C6H807) tang. Sw ton tai cac lién két va trang thai hén hop héa tri
Fe3+/Fe2+ trong vat liéu dwoc thé hién qua két qua do phd FTIR.

Tur khoa: Vat liéu NANO EuFeOs, Phuong phap GEL-CITRATE
1. Mé dau

Viéc nghién ctru, tim t0i, ché tao nhimg vat liéu mai hién nay dong mot vai tro
hét strc quan trong trong doi sdng. Nganh khoa hoc vat liéu néi chung va vat liéu nano
n6i riéng tiép tuc thu hut sy quan tdm nghién cru cua nhiéu nha khoa hoc trén thé giGi
va Viét Nam vi nhiing tinh chét, hién tugng vat 1y 1i tha c6 ung dung quan trong cia hé
vat liéu nay. Trong d6 vt liéu perovskite chiém vai tro quan trong vi sy (mg dung trong
ché tao cac pin nhién liéu, 1am chét xtc tac trong cac phan tng diéu ché khi Ha, ché tao
sensor nhay khi va cac img dung khéc trong bao vé moi truong.

Vit liéu perovskite octhoferrites c6 céu trac RBO3 trong dé R 13 cac nguyén td
dat hiém (R = La, Eu, Pr, Y...), B 1a kim loai chuyén tiép, khi pha tap vao vi tri nguyén
t6 dat hiém R hodc vi tri ion kim loai chuyén tiép B, thi vat liéu nay thé hién nhiéu tinh
chat vat Iy quan trong nhu: hiéu tng tir dién trd khong 10, tir nhiét 16n, siéu dan...mang
lai nhiéu g dung trong nganh dién tir, thong tin, vo tuyén vién thong, lam lanh tir. Tuy
nhién & kich thudc nano mét cac tinh chét vat 1y bién d6i manh nhu trang thai siéu thuan
tir, thiy tinh spin, tir dién tré xuyén ngam,...O kich thuéc nano mét, nhém vat liéu nay
c6 tiém ning tmg dung da dang trong cac linh vurc trong cudc séng nhu: dan thude, xtc
tac phan tng, ché tao cam bién nhay khi,. ..

Trong dé tai nay, chung t6i da khao sat sy thay ddi néng d0 acid citric, mot loai
acid hiru co c6 kha ning lién két cac ion kim loai bi phan tan dong nhat tir d6 nghién
ctru anh hudng cua né)ng d acid citric dén kich thudc hat cua vat liéu EuFeOs.

2. Thwe nghiém

Hé miu EuFeOs (JAC / YM™ = 0.8; 0.9; 1.1; 1.3; 1.5) duoc ché tao biang
phuong phap gel-citrate, cac mudi Eu(NO3)s, Fe(NO3)3.9H20 ¢6 noéng d6 0.1 M va acid
citric c6 ndng d6 1 M duoc khudy, gia nhiét & 70°C tao thanh gel, gel dugc sdy ¢ 120°C
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trong 10 gior dé khir nude sau d6 nung 200°C trong 5 gidr dé loai bo céc tién chit hitu co,
cudi cung u gel & 300°C va 500°C trong 10 gio' thu duoc hé mau bot voi kich thude
nanomet.

Phan tich c4u trac bang phwong phép nhiéu xa tia X véi thiét bi nhidu xa D5005-
Bruker-Germany. Phd FTIR duoc do trén thiét bi Prestige-21 Fourier Transform
Infrared Spectrophotometer.

3. Két qua thao luan
Hinh 1 1 gian d6 nhiéu xa tia X ciia hé mau nano EuFeOs. Cac dinh nhidu xa sic

nét va dong dang v4i nhau chimg té cac mau don pha véi cau triac orthorhombic thude

800
600 <
“Im 0.8 (500°C)
@ 400
g .’l 0.9 (500°C)
=
| d
'm “ 1.1 (500°C)
200 ‘m h Ii" 1.3 (300°C)
1 1.3 (500°C)
0 1.5 (500°C)

T J T T T
20 40 60

2-theta scale
Hinh 1. Gidn dé nhiéu xa tia X ciia cdc mau EuFeOs
nhém Pnma [1].

Dua vao két qua nhiéu xa tia X, hﬁng sb mang dugc tinh todn va trinh bay trong
bang 1. Tir bang 1, ta thy thé tich 6 co s& clia cac mau tang khi ting nong d6 pha acid
citric (CsHsO7), diéu nay co thé duoc giai thich nhu sau: Trong phuong phép gel-citrate,
nhom cacboxylic COOH trong acid citric cé tac dung gitr cac cation kim loai bi phan
tan dong nhat [2]. Do vay, khi ting ti 16 mol phan tir cta acid citric trén tong ion kim
loai, su phdi hop gitta acid citric va ion kim loai tao ra su phdi két cang nhiéu lam cho
thé tich 6 co s tang [3]. So sanh hai mau & ti 16 1.3, mau dugc nung ¢ nhiét d6 300°C
c6 thé tich 6 co s 1on hon so v6i mau 500°C do su phdi két gitta acid citric va ion kim
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loai cang nhiéu.

Trong bang nay chiing t6i di dua vao mot mau EuFeOs & ti 1é 1.3 dugc nung &
nhiét d6 300°C dé ddi sanh. Két qua cho thiy thé tich 6 co s& ctia mau ndy cao hon so
v6i thé tich 6 co s¢ cia mau cung ti 16 nhung nung & nhiét d6 500°C. Piéu nay cho thay
rang nhiét do nung giam thi thé tich 6 co s ting. Nguyén nhan c6 thé 1a do su phdi két
gitta nhom cacboxylic COOH trong axit citric va cac ion kim loai phu thuéc vao nhiét
d6. Nhiét do cang cao thi su két hop cang it lam cho thé tich 6 co s¢ cang giam dan dén
viéc tang kich thudc hat.

Bdng 1. Cac thong so cau truc cua cac mau EuFeQOs

Nhiét do 03

Mau nung (°C) a(fx) b([ox) C(/Ox) V[(A) ] Loai mang

0.8 500 55932 | 7.7023 | 5.3153 | 228.98 | Orthorhomic
0.9 500 5.6007 7.6672 | 5.3431 | 229.44 | Orthorhomic
1.1 500 5.5964 7.6842 | 5.3634 | 230.65 | Orthorhomic
1.3 300 5.5946 7.6976 | 5.3716 | 231.33 | Orthorhomic
1.3 500 5.5960 7.6735 | 5.3786 | 230.96 | Orthorhomic
1.5 500 5.5982 7.6677 | 5.3824 | 231.04 | Orthorhomic

Bing 2. Kich thudc hat tinh thé

Dwa vao cong thitc  Debye-Scherrer: Mau B(rad) | D (nm)

D= ka % trong do: k = 0.94; A =0.154056 nm | 1.5(500°C) | 0.0094 16.0
COS

- budc séng cia tia X; B - do rong ban dinh; 0 - | 1.3(500°C) | 0.0091 | 16.6

goc nhiu xa; D - kich thuéc hat [4], chung t6i | 1.3 (300°C) | 0.0097 15.6

tinh todn dugc kich thude hat trung binh cua cac

(0]
mau vao khoang 16 nm duoc trinh bay trong bang 1.1 (500°C) | 0.0099 153

2. Kich thuéc hat cia mau 1.3 ¢ nhiét d6 nung | 0.9 (500°C) | 0.0100 15.1

300°C bé hon so vai mﬁu‘dugc‘ nung ¢ 500°C 0.8 (500°C) | 0.0088 17.2
tuong tng. Kich thudc hat dong déu nhau va bé so

v6i cac két qua nghién ciru khac trén nén vat liéu perovskite. Kich thuéc nay bé hon so
v6i kich thuéc mau LaixNdxFeOs (c& 20nm) [5]. Thong thudng phuong phap gel-
citrate cho cac vat liéu ¢ dang bdt voi kich thude hat khoang 40 nm.
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Pho FTIR cua cac mau EuFeOs CACSYM™=0.8; 0.9; 1.1; 1.3; 1.5) duoc nén
vién bang tinh thé Kalium Bromid (KBr). Ta thdy phd gém 4 ving hip thu chinh: ving
thir nhat 13 dinh hip thy ¢ 2881 va 2990 cm™ 1a do su hap thu ciia nhém C=O trong
nhém COOH [6]. Ving thtr hai & khoang 1631-1639 cm™ do sy hép thu cua tinh thé
KBr tinh khiét, nguyén nhan 1a mau ché tao duoc & dang ran nén khi nghién ctru phd
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FTIR chlng t6i da sir dung vién nén tinh thé KBr tinh khiét nén c¢6 su hip thu cta tinh
thé nay tuy nhién ving hap thy 1a rat nho va coi nhu khong dang ké. Ving thi ba ¢
1384 va 1514 cm™ do sy dao dong cia lién két Fe-O-C va Eu-O-C [7]. Ving cudi cling
1a mot dai hip thy twong d6i rong trong ving 430-1086 cm™ twong tng véi cic dao
dong ctia nhém Fe-O va Eu-0. Cau tric phan tir va cac lién két trong mau EuFeOs duoc
trinh bay ¢ hinh 3 [8].

Hinh 2. Phé FTIR ciia cic mau EuFeOs nung ¢ 300°C va 500°C
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Hinh 3. Cdu triic phdn tir va cdc lién két trong EuFeOs
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Bang 3 va 4 trinh bay cu thé cac dinh hip thy twong ing voi cac mau duge nung
& 300°C va 500°C . Dai hip thy & tan sb thip tuong ing voi bat dién 6xi va dao dong O-
Fe-O trong khi dai hip thu & tin s6 cao hon twong tng véi ttr dién 6xi va dao dong Fe-O
[9]. Nhitng dai hap thu yéu gan dai hip thu tin s thap 1a két

qua cua sy dao dong giita lién két 6xi va ion kim loai héa tri hai. O dai hap thu yéu va,
dinh hép thu chi xuét hién & hai mau 0.8 va 1.1 c6 thé 1a do sy xuét hién thém cua ion
Fe?* & vi tri bat dién. Gia thiét cho su xuét hién nay la do mau dugc nung & nhi¢t o cao
trong moi truong khong khi trong mot khoang thoi gian dai (10 gid) va lam ngudi theo
10 s& dan t6i sy thiéu hut 6xi va tao ra cac 16 tréng & vi tri cac anion O? khién cho trong
EuFeOs ton tai trang thai hdn hop hoa tri Fe**/Fe®*. Hién twong ndy tao nén hiéu tng
méo mang Jahn-Teller gay ra bdi ion Fe?".

Dai hap thu v1 VA vz biéu hién dao dong cua cac lién két Eu®*- O% va Fe?*- 07,
Sy khac biét trong vi tri ctia hai dai hap thu vs va v4 dugc cho 1a do su khac biét trong
khoang cach Fe**- 0% ¢ phuc bat dién va tir dién. Nhu vay, thong qua phd FTIR ching
t61 xac dinh duoc cac lién két va nhom phuc trong vat liéu EuFeOs.

Bdng 3. Vi tri cdc dinh hdp thu hong ngoai ciia hé mau ¢ 300°C

> AC/ A% I V2 I V3 | \ |
yM™ cm? cm? cm? cm?
0.8 441.72 | 5.176 | 555.52 | 4.584 - - 1084 | 54.96
0.9 443.65 | 1.668 - - - - - -
1.1 432.07 | 1.871 | 553.59 | 1.49 | 850.64 | 95.109 - -
1.3 455.22 | 2.037 - - 842.75 | 94.423 | 1086 | 54.94
1.5 - - - - 841.96 | 96.138 - -
Bing 4. Vi tri cdc dinh hdp thu hong ngoai ciia hé mdu ¢ 500°C
> AC/ %1 I V2 I V3 | Va4 |
SM™ | cmt cm? cm? cm?
0.8 | 430.14 | 16.098 | 556.49 | 13.27 - - 1083.08 | 63.533
0.9 - - - - - - 1079.22 | 38.873
1.1 | 43207 | 1.297 550.7 | 1.584 - - 1078.25 | 70.559
1.3 - - - - - - 1080.18 | 55.633
15 - - - - 850.64 | 95.448 | 1079.22 | 18.02

4. Két luan
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Cac miu EuFeOs duoc ché tao thanh cong bang phuong phap gel-citrate. Khao

sat cdu tric bang nhifu xa tia X cho thdy cac mau hoan toan don pha va hat c6 kich

thudc trung binh cd 16nm, néng dd acid citric va nhiét d6 & mau anh huéng manh dén

cAu tric va kich thude hat tinh thé, ty 1¢ acid citric tang thi thé tich 6 co s6 clia cdc mau

tang va kich thudc hat nho. Su ton tai cac lién két va trang thai hdn hop hoa tri Fe®*/Fe?*

trong vat liéu duoc khao sat qua két qua do phd FTIR.
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FABRICATION OF NANO EUFEOs BY GEL-CITRATE METHOD

Nguyen Thi Thuy, Nguyen Van Son
Faculty of Physics, Hue University of Education

ABSTRACT
Samples of the compound EuFeOs: YAC/3;M™ = 0.8; 0.9; 1.1; 1.3; 1.5 with

orthorhombic structure were fabricated by gel — citrate method. The Survey of X-ray diffraction
has showed that all samples are the single-phase with standard orthorhombic structure of
EuFeOs and belong to the Pnma space group. The average particle size of the EuFeOs powder
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is about 16 nm; lattice parameters increase as the citric acid concentration increases.The
expected molecular structure and the mixture of valence Fe3+/Fe2+ of EuFeOs are showed
through the FTIR results.

Key words: NANO EuFeOs, GEL-CITRATE method
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