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TONG HOP PEROVSKIT LaCrO, BANG PHUONG PHAP
POT CHAY GEL G NHIET PO THAP
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SUMMARY

LaCrO; powder has been synthesised at low temperature (700°C) by the combustion of gel
prepared from polyviny! alcohol{ PV'A) and metal nitrates. LaCrQO; characterization 1s examined
by X-ray diffraction (XRD), thermogravimetric and differential thermal analvsis (TG-DTA), field

emission scanning electron

microscopy (FESEM)

and BET (Brunaure-Emmet-Teller)

measurements. The obtained sample under optional preparative conditions has nano scale with

relatively large specific square area( ~14 m/g}.

1 - GIOI THIEU

Cac perovskit chita La vi Cr (Lanthanium
chromite) cé nhi¢u vng dung nhu lam vat li¢u
kél ndéi (interconnector materials) trong pin
nhién lieu oxit rin, dién cuc 10 nung nhiét do
cao vi xlc tic cho qua trinh xu 1y khi thai dong
co[l].

Viéc diéu ché perovskit & nhiét d6 thip co
kich thudc hat bé va dién tich bé mit 16n rat
duge quan tam trong linh vuc xdc tdc di thé.
Trong s6 céc phuong phip 16ng hgp perovskit,
phuong phdap dot chdy (combustion method)
thuong duge st dung vi qua trinh diéu ché xay
ra phan Ung toa nhiét manh kém theo mot lugng
16n khi thodt ra ngan ngita su k&t tu va tao do
min cho san pham [2, 3].

Trong bai bdo niy L.aCrO, duge téng hop
bang phuong phiap dot chdy gel sir dung
polyvinyl ancol va mudi nitrat kim loai.

Il - PHUONG PHAP DAC TRUNG

Tron hén hop mudi nitrat cia céc kim loai ¢
dang tinh khiét phén tich 14y theo ty 1& mol La;

Cr=1:1 v6i dung dich PVA trong nudc r6i lam
bay hoi trén may khuay tir cho dén khi tao gel
nhdt mau xanh tim. Gel duge dot chay & 300°C
tao bot xop mau den. Khi nung & nhiét do cao
bot chuyén sang mau xanh.

Phan tich nhiét duge ghi trén mdy DTA-50
va TGA-50 cta hang Shimadzu (Nhit Ban).

Gian d6 nhi¢u xa Ronghen dugc thuc hién
trén mady Siemens D-5005 (CHLB tiic) véi bic
xa CuKa budc séng A = 1,5406 A

Phé héng ngoai dugc ghi trén may Impact
410-Nicolet (M#).

Dién tich bé mat duge do bing phuong phap
BET (Brunauer-Emmet-Teller) trén mdy SA coa
hang COULTER (M¥).

Anh vi cdu tric va hinh thdi hoc clia
perovskit duge chup bang kinh hién vi dién tir
nhiéu xa trudng trén may Hitachi S-4800 (Nhat
Ban).

1 - KET QUA VA THAO LUAN
1. Phiin tich nhiét
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Hinh [: Gian d6 phan tich nhi¢t TGA (a) vi DTA (b) cia Gel

Gel sau khi duge sdy kho dem phan tich
nhi¢t két qua cho & hinh 1. Nhin vao gian dé
TGA cho thay su mat khéi luong cia gel chi
y&u xdy ra ¢ nhiét do thap hon 400°C. O ving
nhigt do thap hon 300°C xay ra su mat nudc hiit
am, két tinh va phan huy mot phin PVA. T rong
khoang 300 - 500°C sut mat khéi lugng kém theo
s¥ toa nhiét manh dién ra su phan huy PVA con
lai va ion nitrat. O khoang nhiét do 16n hon
S00°C sy giam khéi luong duoc xdc dinh la
2,108% 6 thé xay ra qud trinh hinh thanh pha
tinh thé.

2. Lua chon nhiét do nung

Gian d6 nhiéu xa Ronghen ciia cdc maiu
diéu ché & pH = 3, ty le mol PVA/Kim loai
(PVYA/KL) = 3:1, nhiét d6 tao gel Tg = 80°C va
nhiét dé nung 300, 400, 500, 600, 650, 700,
850°C trong 1h két qua cho & hinh 2.

Mau nung & 300, 400°C vin con & trang thdi
v6 dinh hinh. Méu nung & 500 va 600°C chu yéu
chia pha LaCrO, Miu nung ¢ 650°C pha
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LaCrO; xudt hién o hon va pha LaCrQ, kém
dac trung hon. Mau nung & 700 va 800°C pha
LaCrO, hdu nhu bién mat chi con lai pha
LaCtO,. Nhu vay & nhiét do cao pha LaCrO,
kém bén bi phan hiy thanh LaCrO, [6]:

LaCrO,— LaCrO, + 12 O,

D¢ lam 5 thém qué trinh bicn ddi pha, cic
mau nung & cic nhiét do khac nhau & trén dem
chup phé FTIR két qua cho & hinh 3. Méu nung
¢ 300, 400°C chua pic trong khoang 1490 - 1510
e’ duge gén cho dao doéng ctia nhém CO
ching t6 chat du cacbon vin con & phiét do
thap. Cdc pic trong khoang 720 - 950 cm’' thé
hi¢n 3 & mau nung & 500 - 600°C dic trung cho
dao dong cua nhém Cr-O trong LaCrO,. Mau
nung & 700, 850°C chia cdc pic trong khoang
410 - 620 cm” dic trung cho dao dong cia
nhém Cr-O wvong LaCrO, [7]. O mau nung
650°C chita cdc pic dac trung cho dao dong cua
nhom Cr-O trong LaCrQ, va LaCrO, phu hop
vGi k€t qua phan tich X-Ray.
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Hinh 2: Gian dé nhiéu xa Ronghen cua méiu nung 6 300, 400, 500, 600, 650, 700 va 850°C; dudng
nét dift (---) chi vi tri pic cia pha LaCrO, [4], dudmg nét lién (—) chi vi tri pic ¢lia pha LaCrO; [5]
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Hinh 3: Quang pho FTIR cla cdc mau LaCrO, nung & 300, 400, 500, 600, 650, 700 va 850°C
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Tir nhimg két qua trén chiing 16i chon nhiet  PVA/KL = 3:1, nhiét do tao gel Tg = 80°C, ¢ pl

do nung 700°C dé diéu ché miu. =2 =+ 5 va nung ¢ 700°C wong 1 giv. Gian d
nhiéu xa Ronghen (hinh 4) cua cdc mau nay ch
thdy méu diéu ch€ & pH = 2 va 5 chga cdc pi
a) Anh huong cia pH 1o gel cta pha LaCrO,. Cic mau con i chi chita ph
’ don LaCrO, Trong cdc thi nghiém tiép the

Cic mau duge diéu ch€ véi ty & mol ching 16i chon pH = 3 dé diéu ché méu

3. Khao sat diéu kién toi vu tao pha perovskit
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Hinh 4 Gian d6 nhiéu xa Ronghen cla cdéc mau diéu ché tir gel & pH =2 + 5 va nung & 700°C;
9: pha LaCrO,

b) Anh huong cia 1y 16 mol PVAIKL

Cac mau duge diéu ché & pH = 3, nhiét do tao gel Tg = 80°C ¢6 ty 1é mol PVA/KL = 1:3,
1:1, 3:1, 6:1 va nung & 700°C trong ! gid. Phé d6 Ronghen cita cdc méu nay chi ra & hinh 5. Miu
diéu ché & PYA/KL = 1:3 chifa pha La,CrO,, va &ty 1& 1:1 chia pha LaCrO,. Miu ¢6 ty lé PYA/KL
= 3:1 va 6:1 chi chira mot pha duy nhdt. Trong cdc thi nghiém tiép theo ching tdi chon ty 1é
PVA/KL = 3:1.

¢) Anh hidng ciia nhiét dé tao gel

Cac méu diéu ché & nhiét d6 tao gel khac nhau nhung ciing pH = 3, ty 1&¢ mol PVA/KL = 3:1
va nung & 700°C trong | gi®. Gian d6 nhiéu xa Ronghen cta cac mau nay chi ra trén ninh 6. Tir gian
dé cho thdy mau diéu ché 0 Tg = 95°C chira pha LaCrO,. Cac méu con lai déu don pha nhung 0 mau
Tg = 80°C cho dinh nhiéu xa cao hon.
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" Hinh 5: Gian d6 nhidu xa Ronghen clia cdc mau di€u ché & ty 16 mol PVA/KL 1: 3, 1:1, 3:1 va 6:]

vi nung & 600°C; 9 pha LaCrO,; & : pha La,CrO;
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Hinh 6: Gian d6 nhiéu xa Ronghen cta cdc mau diéu ché tir gel tao thanh & 50, 65, 80, 95°C
va nung & 700°C; 9 pha LaCrOQ,
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Mau di€éu ché & pH = 3, ty ¢ mol PVA/KL
= 3:1, nhiét do tao gel 80°C dem chup FESEM,
BET va ket qua cho thdy hat ¢6 kich thuGe nano
(du6i 100 nm) va dién tich bé mat tuong d6i 16n
(~14 m’/g).

IV - KET LUAN
ba 1ong hop duge perovskit LaCrQO, cé cau
tric nano véi dién tich bé mat ~14 m’/g bing
phuong phép dot chdy gel.
biéu kién 161 wu cho su tao pha perovskit

LaCrO; 1a pH = 3 + 4, ty 1& mol PVA/KL = 3:1,
nhiét do tao gel 80°C va nhiét d6 nung 700°C.
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