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SUMMARY

STUDIES SYNTHESIS OF NANOCRYSTALLINE CeO, BY COMBUSTION
METHOD USING OXALYL DIHYDRAZED (ODH) AS A FUEL

Nanosized CeO, was prepared by the combustion method using ammonium cerium
(IV) nitrate and ODH as a fuel at 500°C. The CeQ, nanoparticles was studied by
thermogravimetric analysis and differential scanning calorimetry (TGA-DSC), X-ray

diffraction (XRD), scanning electron microscopy (SEM) and Brunaure-Emmet-Teller
(BET) method. The results shows that: CeQO, has particle size 9,4 nm and surface

area is 47,4 mz/g.

Keywords: Nanocrystalline oxide, combustion synthesis, cerium dioxide, ammonium
cerium (IV) nitrate, oxalyl dihydrazide (ODH).

1. MO DAU

Trong nhirng nam gan day, véi cac dic
tinh wvu viét oxit CeO, kich thudc
nanomet dugc ing dung rdng rai trong
nhiéu linh vuc va dang duogc nhiéu nha
khoa hoc quan tdm nghién ctru téng hop
[4, 6+9]. Oxit nano CeO, dd duoc tong
hop bing nhiéu ki thuat khac nhau,
dugc chii y hon ca 1a phuong phap d6t
chay. Uu diém vuot troi cua phuong
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phap nay la phdn Uung x4y ra nhanh
chong, téa nhi€t manh va ty duy tri
ning lugng ma khong can cung cip
thém tir cac ngudn bén ngoai [3]...
Trong qua trinh d6t chdy, viéc sir dung
cac tién chat va tac nhan khac nhau s&
cho cac két qua vé thong sé va hoat tinh
cia vat liéu khac nhau. P3 c6 mot sd
cong trinh nghién ctru tong hop oxit
nano CeO; su dung tdc nhan nhu



glyxin, glixerol, alanin, axit citric,
polivinyl ancol, oxalyl dihydrazin
(ODH) ... Trong d6, ODH duogc coi la
loai nhién lidu cung cap ning luong 16n,
cho ngon Itra vé1 nhiét do rit cao [3, 5].
Tuy nhién c6 rat it cong trinh nghién
ctru st dung ODH. Trong bai bao nay,
chung t6i trinh bay két qua nghién ctru
tong hop oxit CeO, kich thudc nanomet
bang phuong phap ddt chay sir dung tac
nhan ODH.
2. THUC NGHIEM
1.1. Tong hop oxit CeO;
Can chinh xdc khéi  luong
(NH4)2Ce(NO3)s va ODH theo ti 1¢
mol 1:3, hoa tan riéng ré trong nudc
cat 2 1an. Sau d6 tron 1an hai dung dich
vao nhau va diéu chinh d&én pH = 3
bang dung dich NH;3 25%, HNO; 30%.
Qua trinh tao gel dugc thuc hién trén
may khudy tir gia nhiét tai 80°C va duy
tri pH ban dau cho t&i khi thu duoc
mot chat 1ong nhot (gel) mau vang.
S4y kho gel & 80°C dé lam gia gel.
Nung gel & 500°C trong 2 gid (tbc do
gia nhiét cta 10 nung la 1°C/phut) thu
duoc oxit CeO, & dang bot xép, min,
mau vang nhat [2].
1.2. Xéac dinh dac trung oxit CeO;
Gian d0 phén tich nhiét cua gel duoc
ghi trén may Mettler Toledo TGA/DSC
(Thuy Si) véi téc d6 ndng nhiét
10°C/phut trong moi trudng khong khi
tir 30°C dén 800°C.
Sy hinh thanh va bién d6i pha tinh thé
oxit dugc xdc dinh bang phuong phap
nhidu xa tia Ronghen (XRD) trén thiét
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bi SIMENS D500 (Ptrc) voi biic xa A=
0,15406 nm.

Anh vi cdu tric va hinh thai hoc cua
oxit dugc chup béng kinh hién vi dién
tir quét (SEM) JOEL-5300 (Nhat Ban).
Dién tich bé mat riéng cua CeO, duoc
do bang phuong phip Brunauer-
Emmett-Teller(BET) hdp phu nito 1ong
¢ 77K trén may do ASAD 2010 (Mi).

3. KET QUA VA THAO LUAN

1.3. Phan tich nhiét

Gel sau khi sdy khé dem phéan tich
nhiét, két qua duoc chira ¢ hinh 1. Trén
duong DTG (hinh 1) cho thiy hiéu tng
nhiét & khoang 30+50°C {rng voi sy mat
nuée am. Hiéu ung nhiét manh ¢
khoang 200+240°C va hiéu tng tiép
theo & khoang 300+400°C, kém theo sy
giam khéi luong trén duong TGA tng
v6i qua trinh phan huy gel. O nhiét d6
cao hon 400°C, dudng TGA hau nhu
nam ngang va khong quan sat thdy hiéu
mg nao c6 thé cho rang ¢ day co su
hinh thanh tinh thé CeO,. Vi vay trong
cac nghién ctu tiép theo, chung toi
khao sat cac nhi¢t d0 nung trong
khoang trén 400°C.
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Hinh 1: gian do6 phdn tich nhiét cia

mau gel.



1.4. Khao sat anh huwdéng cia nhiét do
nung miu.

Pé khao sat anh hudéng ctua nhiét do
nung mau dén su tao thanh pha tinh thé,
gel duoc diéu ché v&i ti 16 mol
Ce*"/ODH = 1/3, pH=3,nhiét do tao gel
80°C. Cac mau dugc nung & cac nhiét
do 400, 500, 600, 650°C trong 2 gid.
Két qua phan tich XRD cta cac miu
trinh bay ¢ hinh 2. Kich thudc trung
binh ctia hat tao thanh duoc tinh theo
cong thirc Scherrer thé hién ¢ bang 1:
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Hinh 2: Gian do XRD cua cac khao sat

nhiét do nung.

Bang 1: Anh huéng ciia nhiét dg nung

St Nhiét do Kich thuéc hat TB
nung (°C) (nm)
1 400 22,7
2 500 21,3
3 600 21,6
4 650 22,6

Qua gian d6 XRD cho thdy sau khi
nung déu thu duoc pha tinh thé CeO,.
O cac nhiét do 500, 600, 650°C, cac pic
CeO, 6 dd sic nét tdt cho théy do két
tinh ctiia cac miu tét. Qua bang 1 cho
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thiy, cac nhiét do nung khao sat gan
nhu khong anh hudéng dén kich thude
hat tao thanh. Tuy nhién, mau & 500°C
va 600°C cho hat ¢6 kich thudc trung
binh nho hon mot it so véi cac mau con
lai. dé tiét kiém nang lugng chiing toi
chon nhiét d6 500°C dé nung mau cho
cac nghién ctru tiép theo.

1.5. Khao sat anh hwéng cia pH tao
gel

Piéu ché cac miu véi ti 16 mol
Ce*"/ODH = 1/3; nhiét do tao gel 80°C,
nhiét d6 nung 500°C, cac mau c6 pH
tao gel 1a 1, 2, 3, 4, 5. Két qua phan tich
XRD ciia cic mau dugc trinh bay &
hinh 3. Kich thudc trung binh cua hat
tao thanh duogc tinh theo cdéng thuc

Scherrer thé hién ¢ bang 2.
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Hinh 3: Gian d6 XRD ctia cdc mau
khao sat pH
Bang 2: Anh huong ciia pH
Stt pH | Kich thudc hat TB (nm)
1 1 26,8
2 2 18,8
3 3 9,4
4 4 16,1
5 5 18,3




Qua gian d6 hinh 3 cho thiy cac mau
déu thu duoc pha tinh thé Ce0,. O cac
pH =1, 2, 3 céc pic CeO, sdc nét hon,
d6 két tinh ctia mau t6t hon. Tuy nhién
két qua tinh kich thudc trung binh cia
cac hat cho thay pH c6 anh huong dang
ké dén su hinh thanh pha tinh thé CeO,.
Mau ¢ pH = 3 cho hat c6 kich thudc
trung binh nho hon nhiéu so véi céc
mau con lai. Ching t6i chon pH =3 1a
pH tbi wu cho cac nghién ciru tiép theo.
1.6. Khao sat sy anh huwéng cua ti 1€
mol Ce*'/ODH

Piéu ché cac mau véi ti 16 mol
Ce*'/ODH= 1:1; 1:2; 1:3; 1:4; 2:1, pH =
3, nhiét do tao gel 80°C. Cac mau duogc
nung & 500°C trong 2 gio. Két qua phan
tich XRD duoc trinh bay ¢ hinh 4. Kich
thudc trung binh cua hat tao thanh duogc
tinh theo cong thirc Scherrer thé hién &

bang 3.
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Hinh 4: Gian dé XRD ciia cdc mau
khdo st ti 16 mol Ce®"/ODH
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Bdng 3: Anh huéng ciia ti 16 mol

Ce'"/ODH
Tilé mol | Kich thudc hat TB
Stt -
Ce" /ODH (nm)
1 1:1 14,4
2 1:2 11,1
3 1:3 10,3
4 1:4 13,4
5 2:1 16,5

Céc két qua ¢ hinh 4 cho thiy cac mau
déu thu duoc pha tinh thé Ce0,. O céc
ti 1€ mol Ce*'/ODH = 1:2, 1:3, 1:4, cac
pic CeO, sdc nét hon, do két tinh cua
mAu tét hon, tuy nhién, & ti 1& mol 1:4
khong tét bang cac ti 16 mol 1:2, 1:3. O
cac ti 18 1:1, 2:1, bé rong cua pic lon
hon cho thiy do tinh thé kém hon, co
thé do lwong ODH khong du dé cung
cap nhiét cho qué trinh d6t chay gel tao
pha tinh thé CeO,. Két qua bang 3 cho
thiy, mau & ti 16 mol Ce*/ODH = 1:3
cho hat c6 kich thudc trung binh nhé
nhat. Do d6, ti 1¢ mol Ce*'/ODH =1:3
duoc chon 1a diéu kién téi wu cho téng
hop oxit CeO,.

1.7. Hinh thai hoc bé mit cia miu
tong hop & diéu kién toi wu.

Diéu ché gel véi ti 16 mol Ce*/ODH =
1:3, pH = 3, nhiét do tao gel 80°C. Say
kho sau d6 nung & 500°C trong 2 gid.
Ghi gian d6 XRD, chup anh SEM. Két
qua dugc chi ra ¢ hinh 5 va hinh 6.
Theo phuong phip SEM va gian do
XRD, két qua cho thiy, cac miu ¢ cu
triic nano voi nhiéu 16 trong dong nhét,
kich thudéc hat trung binh tinh theo




Scherrer 13 9,4 nm. Dién tich bé mit
riéng ctia mau dugc xac dinh theo
phuong phap BET 1a 47,4m%/g.

Hinh 5: Gian do XRD cua mau t0i wu

IMS-NKL 5.0kV 3.0mm x20.0k SE(M) 2.00um

Hinh 6: Anh SEM cua CeO; ¢ cac diéeu
kién t6i wu.

4. KET LUAN

e D3 téng hop duoc oxit nano CeO,

bang phuong phap dbt chay sir dung tac

nhan ODH.

e D3 khao sat cac yéu t6 anh huong dén

su tao thanh gel va pha tinh thé oxit.

Diéu kién t6i wu dé tong hop oxit nano

CeO; la:

> Til¢ mol Ce*'/ODH =1:3

» pH tao gel: 3

> Nhiét d6 nung mau: 500°C.
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e D3 xac dinh dugc cac dac trung cua
mau diéu ché. O diéu kién tdi wu: kich
thudc hat trung binh tinh theo Scherrer
13 9.4 nm, dién tich bé mait riéng 1a
47,4m%/g.
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