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NGHIEN CUU TONG HQP VAT LIEU NANO TU TINH LaFeO;
BANG PHUONG PHAP PONG KET TUA

NGUYEN ANH TIEN’, PHAN PHUOC HOAI NHAN™

TOM TAT
Nghién cieu nay, da tong hop vat liéu nano LaFeOs bang phuwong phdp dong két tia
théng qua giai doan thity phén cdc cation La(Ill) va Fe(Ill) trong nwéc s0i. Két qud phdn
tich bang cac phwong phap DTA-TGA, MS, XRD, SEM, TEM, VSM cho thdy cdc tinh thé
nano LaFeOs hinh thanh sau khi nung két tia ¢ 850°C véi kich thwde 50-70 nm; H=42.53
Oe, M;=0.01 emu/g; Ms=0.24 emu/g.
Tirkhoa: vat liéu nano, LaFeQs, tinh chat tir, phwong phap dong két tia.
ABSTRACT
Synthesis of nanosized magnetic LaFeO; material by coprecipitation method

Nanosized LaFeO3z; material has been synthesized by the coprecipitation method via
hydrolysis of La (I11) and Fe (I1I) cations in boiling water. The DTA-TGA, MS, XRD, SEM,
TEM, VSM results showed that LaFeOs crystals formed after calcinating the powder of the
coprecipitation at 850°C have particle sizes in range of 50-70 nm, H.=42.53 Oe, M;=0.01
emu/g, Ms=0.24 emu/g.
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1. Mé dau

Hién nay, vt liéu nano LaFeO, do ching c6 tinh chéat wu viét hon so véi vat lidu
dang khéi nén da duoc nghién ctu tng dung trong nhiéu linh vire nhu: Dién ti [1], hap
phu ion kim loai nang trong chat long [6], cam bién nhay hoi ¢dn [4]... va dang thu hut
duoc nhiéu nha nghién ctu quan tdm. Vat liéu nano LaFeO; ciing duoc nghién ciu
nhiéu cho muc dich lam chét xdc tac cho cac phan wng oxi hda tirng phan hidrocacbon,
CO, NOy, m-xylen... [2-3].

pé téng hop vat li¢u LaFeO; véi cac dac trung nhu kich thudc nanomet, don pha,
d6 ddng nhit cao, khong co su két tu giita cac hat, can phan tich so sanh cac phuong
phép téng hop cua cac tac gia di trude dé tim kiém cac diéu kién tdi wu dé tong hop
chang.

Trén co s cac cdng trinh d& cong bd, phuong phéap sol-gel (trong trudng hop
riéng, dong két tua céc cation La** va Fe*" tir dung dich) dwoc lya chon, do san pham
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diéu ché bang phuong phap dong két ta c6 tinh dong nhit cao, d6 tinh khiét ha hoc
va bé mat riéng 16n. Tuy nhién, nhu chung ta d biét bot oxit diéu ché bang phuong
phap ddng két tua cac cation kim loai thuong c6 do két tu 16n, gay anh huong khong tét
dén vat lidu duoc san xuat tir ching. Cac yéu té anh huong dén sy két tu gitra cac hat
c6 thé ké dén nhu ndng d6 cac tién chat, gia tri pH caa moi trudng, nhiét do, ban chat
dung mdi, sy c6 mit chat tro gel, thu tu két taa, toc do thém tac nhan két tua, toc do
khuay... [5, 9], cho nén rat kho dé thiét 1ap duoc mot nguyén nhan duy nhat gay nén su
két tu. Ngoai ra, cac cation kim loai khac nhau bét dau két taa va két tua bat dau bi hoa
tan & nhitng gié tri pH khac nhau [10]. Cho nén dé két taa dong thoi tir hai cation kim
loai tr 18n phan 16n céc tac gia nho tir tir dung dich chara hdn hop céc cation vao dung
dich tac nhan két tua vai mot gia tri pH dinh trudc [5, 9]. Song néu thity phan tir tir cac
cation kim loai trong nudc soi trude, sau d6 dé ngudi roi mai thém vao tac nhan két taa
thich hop dé tong hop vat liéu nano oxit thi gia tri pH khong anh huong dén két qua thu
dugc. Dicu ché vat ligu LaFeO; kich thwéc nanomet bang phwong phdp don gian
nay chua dwoc cong bé.

Trong bai bao nay cong bd cac két qua nghién ctu tong hop vat liéu nano tir tinh
LaFeOs; bang phuong phap dong két tia théng qua giai doan thuy phéan cac cation La**
va Fe*" trong nuéc sbi véi tac nhan két tua 1a dung dich NH5 5%.

2. Thuc nghiém va phuwong phap nghién ciru
2.1. Hoéa chdt, dung cu

La(NO3)s.6H,0, Fe(NOg)s.9H,0, dung dich NH; 25% (d=0,91g/ml), PVA, nuéc
cat hai lan, gidy loc bang xanh.

Céc thuy tinh chiu nhiét 100 ml, 200 ml, 500 ml, pipet, buret, méay khudy tir gia
nhiét, con cé tir, bép dién, 10 nung, chén nung, tu siy.

2.2. Thuc nghiém

Nho vao mét cdec nude nong (>90°C) trén may khudy tir dung dich chira hdn hop
ddng mol La(NOs); va Fe(NOs)s. Sau khi cho hét mudi, hé keo dugc dun thém 5 — 7
phat, sau d6 dé ngudi dén nhiét dd phong roi cho tir tir dung dich amoniac 5% vao cbc
thu dugc & trén, lwong amoniac cho vao lay du dé két tua hét cac cation La®* va Fe®*
(thtr nuéc loc bang vai giot phenolphtalein). Két tia dugc khudy déu trén may khuay tir
khoang 20 phut, sau d6 loc, rira két tia vai lan bang nuéc cat rdi phoi khé ty nhién &
nhiét d¢ phong (khoang 3 ngay).

Két tua sau khi khd dugce nghién min rdi nung trong méi truong p suat khong khi
tir nhiét d6 phong dén cac nhiét do khac nhau dé kiém tra sy hoan thién viéc két tinh va
tao pha déng nhét LaFeOs, téc do nang nhiét 10°C/phut.
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2.3. Phwong phdp nghién ciru

Gian d6 phan tich nhiét cia mau dugc ghi trén may DTG-60H (Hang Shimadzu
Nhat Ban) trong mdi truong khdng khi kho véi tdc do nang nhiét 10%/phat, nhiét do toi
da 1100°C. Phé khéi luong (MS) xac dinh su mat khéi lugng CO, va H,0 theo nhiét do
nung dugce xac dinh trén may QMS 403C.

Gian dd nhidu xa tia X duoc ghi trén may D8-ADVANCE (birc) véi buc xa
CuK, (A=1,5406A), 26=10-80°, budc do 0,03°, thdi gian dirng mdi budc 1s.

Anh vi cdu trac va hinh thai hoc dugc chup bang kinh hién vi dién tir quét (SEM)
trén may FESEM S4800 HITACHI (Nhat Ban) va kinh hién vi dién tir truyén qua
(TEM) trén may JEOL-1400 (Nhat Ban).

Céac dic trung tir tinh (duong cong tir tré, luc khang tir He, do tir du M, va do tir
hoéa M) cua mau vat liéu dugc nghién ciu ¢ nhiét do phong bang tir ké mau rung
(VSM) trén méy MICROSENE EV11 (Nhat Ban).

3. Kétqua va thao luan
3.1. Két qud phan tich nhigt

Tir gian d6 phan tich nhiét khéi luong (duong TGA, Hinh 1) cho thay d6 hut khéi
lwgng trong todn bo qua trinh nung mau 1a 42,22%, 16n hon rat nhiéu so véi tinh toan
theo phuong trinh ti luvong (1) 12 18,20%.

La(OH)3 + Fe(OH)3 — LaFeO; + 3H,0 (1)

Piéu nay cé thé giai thich 12 do thanh phan két tua sau khi phoi kho & nhiét do
phong khéng chi c6 La(OH); va Fe(OH)s, ma con chita mot lwong dang ké mudi bazo-
cachonat vai thanh phan thay di 12 La,(CO3)s.(OH),y. Hién tugng tao mudi bazo dic
trung d6i voi tat ca cac ion nguyén té dat hiém, trong d6 dé tao thanh nhét di ion La*"
- jon kim loai c6 béan kinh 16n nhit trong day dat hiém [7]. Sy c6 mat CO, trong mau
nghién ciu (mac dau khong st dung tac nhan két taa 1a CO?3) 1a do su hoa tan CO, ¢6
mit trong khdng khi boi dung dich NH; va sy hap thu CO, cua két taa. Hién tuong
tuong ty dugc chung minh trong cong trinh [7], dac trung cho hé Ln,O; — H,0 — CO;
(Ln — cac nguyén t6 dat hiém) xay ra tham chi khi &p suét riéng phan caa CO, trong
khong khi la rat thap. Do d6 khi nung két taa & nhiét 6 cao xay ra sy mat khbi luong 12
H,O va CO, (Hinh 2). Buong TGA trén Hinh 1 cho thiy tt ca cac qué trinh mét khéi
lwong déu xay ra vai hiéu tng thu nhiét dic trung cho qua trinh giai hap phu bé mat,
bay hoi nuéc, phan @ng nhiét phan mudi bazo-cacbonat.

Tir gian dd phd MS Hinh 2 cho thay, néu nhu sy mét nuwéc hoan toan xay ra dén
nhiét do khoang 550°C, thi qua trinh mat CO, két thlic ¢ nhiét do cao hon (~750°C),
phu hop véi két qua vé nhiét do trén duong TGA ¢ Hinh 2.

Tu két qua phan tich nhiét, chon nhiét do nung mau & 750°C, 850°C va 950°C dé
nghién ciu su hinh thanh don pha LaFeOj, két qua phé XRD dugc chi ra & Hinh 3. Tir
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gian db cho thiy cac pic dic trung don pha tinh thé LaFeO; hau nhu hoan thién &
750°C, chi ¢6 3 pic véi cudng do yéu dbi voi mau két taa nung ¢ 750°C ng véi thanh
phan pha héa hoc La,0;. O 850°C va 950°C ta khong quan sét thiy céc pic tap chat.

Quan sat mau vat liéu sau khi nung & 850°C bang kinh hién vi dién tir quét SEM
va hién vi dién tir truyén qua TEM (Hinh 4) cho thay cac hat c6 dang hinh cau hoic
hinh cau bién canh yéu véi kich thuéc céc hat riéng ré ~ 50 — 70 nm.
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Hinh 2. Gidn dé MS tach CO, va H,O cia mdu két tia
Nghién ciru cac dic trung tir tinh & nhiét d6 phong caa mau vat liéu nano LaFeO,
sau khi nung & 850°C cho thiy, cac gié tri nhu lec khang tir H=42.53 Oe va do tir du
M,=0.01 emu/g — rét bé, trong khi do tir hda M & tir truong 15 kOe lai rat 16n (0,24
emu/g) (Hinh 5 va Bang 1). Biém dic biét d6i véi mau vat liéu nano LaFeOs, 13 tai tir
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truong 15 kOe duong cong tir hoa tiép tuc di 1én, c6 nghia 1a thé hién tinh chat cua vat
liéu siéu thuan tur, thich hop khi lam viéc ¢ tir treong cao. [1]
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Bdang 1. Cac dic trung tir tinh cia mau vat liéu nano LaFeO; nung 850°C
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Hinh 5. Do thi duwong cong ter tré ciia mau vat ligu LaFeOs nung ¢ 850°C

Két luan

P tong hop vit liéu nano LaFeO; bang phuong phap dong két tua thong qua giai

doan thay phan tir tir cac cation La** va Fe** trong nude s6i véi tac nhan két tua 1a dung
dich NH; 5%. Vat liéu nano LaFeO, tao thanh sau khi nung két taa & 850°C c6 kich
thudc hat ~ 50 — 70 nm, cac dac trung tir tinh do ¢ nhiét d6 phong la H;=42.53 Oe,
M,=0.01 emu/g, M=0.24 emu/g va thé hién tinh chét cua vat liéu siéu thuan tu.
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