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SUMMARY

STUDY SYNTHESIS OF OXIDE NANO CoAlLO4
BY GEL GLYCINE COMBUSTION METHOD

CoAl,O4 power has been synthesised at low temperature (500°C) by the combustion of
gel prepared from glyxin, cobalt nitrates and aluminum nitrates. Factors affecting on
process synthesis of nanometer oxides CoAl;O4 including temperature of gel
formation, pH of the solution, molar ratio of concentration of ion metal and the
concentration of glyxin, temperature of calcining and heating time on structure and
sizes were investigated. The crystalline process of oxides particles were considered by
X-Ray diffraction (XRD). Further thermal treatment at 500 - 700°C for 2 hours yields
the single phase CoAl,O4 CoAl;O4 powders with crystallite size 10 nm have been

prepared.

1. MO PAU

Vat liéu nano la mot Iinh vuc nghién
ctru duge nhiéu nha khoa hoc quan tam.
Vat liéu nano thé hién nhitng tinh chét
Iy héa uu vi¢t nhu do bén co hoc cao,
tinh siéu thuan tir, cac tinh chit quang
hoc ndi trdi, co hoat tinh xuc tac va tao
ra cac vung hoat tinh manh trén bé mit.
Coban aluminat (CoALO4) 1a bot mau
cO cau trac spinel. CoAlLOs c¢o6
nhiéu tinh chit quy nhu bén nhiét va
héa hoc dugce st dung lam chit mau cho
gbm sir, son va chit déo. Ngoai ra nd
con dugc su dung trong linh vyc vat
lidu tir, phat quang, xtc tac, hip phu va
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trong y hoc. Do vay, viéc nghién ciu
tong hop chat mau nay duoc nhiéu nha
khoa hoc va cic co so san xuit quan
tam.

Cé nhiéu phuong phap dé téng hop
CoALOs. Véi cac phuwong phap tong
hop khéc nhau, trong cac chat nén khac
nhau s€ thu dugc cac oxit nano co kich
thuoc, hinh dang, phan bd, dién tich bé
mit khac nhau dan dén tinh chét cua
chung khéc nhau. [1,2,3,4,5]. Trong bai
bao nay, chung toi trinh bay két qua
nghién ctru téng hop CoALOy4 c6 kich
thuc nano st dung phuong phap dét
chay gel trong chit nén glyxin.



2. THUC NGHIEM

- Cac hoa chit st dung trong nghién
ctru déu 1a loai tinh khiét phan tich:
AI(NO3)3.9H20, CO(NO3)2.6H20,
glyxin.

- CoALO4 duge diéu ché bang phuong
phap dot chay gel glyxin (Gly). Dung
dich mudi AI(NO;); va dung dich mudi
Co(NO3), duoc khudy tron véi dung
dich Gly theo ti 1¢ mol twong tg. Hon
hop duoc gia nhiét va khudy lién tuc
trén may khudy tir cho dén khi hinh
thanh gel. Say kho gel va nung mau &
cac nhiét do khac nhau.

- Gian d6 nhiéu xa Ronghen duoc do
trén may SIEMENS D5000 va D8
Advance Bruker voi

hew =1,5406A & nhict do phong,

gbc quét 0 = 0 - 70°, bude nhdy 0,03°,
dién ap 30 kv, cuong do ong phat 0,03
A.

Kich thudc hat trung binh (nm) cta oxit
duoc tinh theo phuong trinh Scherrer:

T 0,89.A
BcosH

Trong d6: r 1a kich thudc hat trung
binh (nm), A 13 budce song K, cua anot
Cu (0,15406 nm), B la do rong cua pic
{mg véi nira chiéu cao cua pic cuc dai
(FWHM) tinh theo radian, 6 la goc
nhiéu xa Bragg ung voi pic cuc dai
(d9).

3. KET QUA VA THAO LUAN

3.1. Khio sat anh hwéng cia nhiét do
nung

* Gian d6 phan tich nhiét cia mau:

Pé xac dinh khoang nhiét d6 nung thich
hop chiing t6i dwa vao két qua ghi gian
dd phan tich nhiét cua gel. Piéu ché gel
cia Al(NOs);, Co(NOs), (ty & mol
Co™/AP" = 1/2) va gly vdi ty 1& mol
(Co*, AI)/Gly = 1/4, nhiét do tao gel
70°C, pH tao gel 1a 4. Sau khi gel 6n
dinh, ghi gian db phan tich nhiét (hinh 1).
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Hinh 1. Gidn d6 phan tich nhiét cia gel
Co’"-AF"- Gly

Ttr hinh 1 cho thiy su giam khdi luong
cia gel cha yéu xay ra trong khoang
100-400°C. Trong khoang nhiét do nay
xay ra sy mat nude két tinh, phan hay
ion NO;™ va phan huy Gly. O nhiét do
16n hon 400°C thi khong c6 hiéu tng
giam khdi luong ndo, nhu vay co thé
gan cho su hinh hanh CoAl,O4 tinh thé.

Tir két qua phén tich nhiét, chang t6i
cho rﬁng dé thu duoc CoALO,s tinh
khiét phai nung & nhiét do trén 400°C.
Do d6 chung t6i tién hanh nung mau &
cac nhiét do tir 400°C dén 700°C.

Két qua ghi gian d6 nhifu xa Ronghen
ctia cac mau duogc dua ra ¢ hinh 2.
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Hinh 2. Gian d6 nhiéu xa Ronghen ciia
mau nung o cac nhiét do khac nhau
Tir hinh 2 cho thiy ¢ nhiét do 400°C
pha cia CoAl,O4 chua dugc hinh thanh.
T 500°C-700°C thu dugc don pha cua



CoAlLO,. O 500°C tinh thé thu dugc c6
kich thudéc hat nho hon. Do d6 chung
t6i chon nhiét d6 nung miu tdi wvu la
500°C.

Bang 1.
CoAl;O4 0 cac nhiét do nung khac
nhau.

Kich thuéc hat tinh thé

tnung A 0 B r
(°C) (nm) (d9) (d9) | (nm)
500 0,15406 | 18,310 | 0,827 10
600 0,15406 | 18,395 | 0,256 | 324
700 0,15406 | 18,384 | 0,254 | 32,6

3.2. Khao sat anh huwéng ciaa thoi
gian nung

Didu ché gel cua (Co*" AI')/Gly &
nhiét do tao gel 1a 70°C, pH tao gel la 4,
ty 16 mol Co* /A" = 1/2 va (Co*" va
AP)/Gly = 1/4. Sdy khé rdi dem nung
& nhiét do 500°C trong céac thoi gian
khéac nhau tur 1+4 gio.

Tién hanh ghi gian dd nhidu xa
Ronghen cua cic mau. Két qua chi ra
duoc ¢ hinh 3.
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Hinh 3. Gian do nhiéu xa Ronghen cua
mau nung o cac thoi gian khac nhau

Ttr hinh 3 cho thiy, trong khoang thoi
gian nung tir 1+4 gid déu thu duoc don
pha CoAl,O4. Khi tang thoi gian nung
mau, cac hat tinh thé két tinh hoan
chinh hon va kich thudc hat c6 xu
huéng ting tir 6 dén 22,9 nm (bang 2).
Chung t61 chon thoi gian nung 1a 2 gio
dé tién hanh khao sat vi ¢ thoi gian nay
do két tinh cla tinh thé t6t hon va c6
kich thudc nho.

Bang 2. Kich thudce hat tinh thé CoAl,O, ¢ cdc thoi gian nung khac nhau

. A 0 R N -
tnung (glO’) ( nm) (d@) B (dO) bo ket tlnh(%) r (nm)
1 0,15406 18,547 1,375 69,18 6
2 0,15406 18,310 0,827 100 10
3 0,15406 18,417 0,616 100 13,4
4 0,15406 18,390 0,362 100 22,9

3.3. Khao sat anh hwéng cia ty 1€ mol
(Co™", AI)/Gly

Diéu ché cac gel cua (Co*", AF")/Gly &
nhiét do tao gel 1a 70°C, pH tao gel la 4,
voi cac ty 1€ mol khac nhau 1a 3/1; 2/1;
1/1; 1/2; 1/3; 1/4; 1/5. Séy kho cac gel
16i dem nung ¢ nhiét d6 500°C trong 2
gio. Két qua ghi gian d6 nhiu xa
Ronghen ciia cac mau dugc chi ra &
hinh 4.
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Hinh 4. Gian d6 nhiéu xa Ronghen ciia
mau voi cdc ti 1é mol (Co”™, AF)/Gly
khac nhau




Ttr hinh 4 cho thiy miu téng hop vdi ty
16 mol (Co*", AI’")/Gly 1a 3/1; 2/1 ngoai
pha cua CoAl,O4 cOn lan pha cua CoO.
Mau téng hop theo ty 16 mol (Co®",
AP)/Gly 1a 1/1; 1/2; 1/3; 1/4 va 1/5 thi
thu duoc don pha cia CoAl,O4. Khi
ting luwong Gly trong mau thi kich
thude hat giam tir 24,8 nm xudng 10 nm

(bang 3). O day co thé cho rang voi
lugng Gly cang 16n thi sy phan bd cua
ion kim loai cang doéng déu, gel tong
hop duoc cang xop va chay tot lam cho
hat tao thanh c6 kich thudc cang nho.
Do d6 chung t6i chon ty 1& mol (Co*",
AP")/Gly téi wvu 1a 1/4 dé tién hanh
khao sat cac didu kién tiép theo.

Bang 3. Kich thudc hat tinh thé CoAl,0, é céc
ti 16 mol (Co’*, AF)/Gly khéc nhau.

e A 0
Ti 1¢ (Co™ AI")/Gly - @) ( dB@) o
0 0,15406 18,383 0317 248
12 0,15406 18,359 0,437 19
13 0,15406 18,415 0,674 123
1/4 0,15406 18310 0,827 10
/s 0,15406 18,434 0,489 16,9

3.4. Khao sat anh hudéng ctia nhiét do
tao gel

Diéu ché cac miu vdi ty 1& mol (Co*",
AP")/Gly =1/4, pH tao gel 1a 4, & cac
nhiét do tao gel khac nhau tir 50°C -
90°C. Say khé gel, sau d6 nung & 500°C
trong 2 gio. Tién hanh ghi gian dd nhidu
xa Ronghen cta cac mau trén, két qua
duoc chira ¢ hinh 5.
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Hinh 5. Gidn d6 nhiéu xa Ronghen ciia
mau & cdc nhiét do tao gel khdac nhau
Tu hinh 5 cho théy 0 cac nhiét do tao
gel tir 50°C - 90°C déu thu duoc don
pha cia CoAl,Os. O day nhiét do tao
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gel khong anh hudng dén sy tao thanh
pha cia CoAlLO4. Khi tao gel & 70°C
mau thu dugc co6 kich thudc hat nho
hon (bang 4). O nhiét d6 50°C thi thoi
gian tao gel qua lau khong thuan lgi cho
qué trinh thuc nghiém, con & 90°C thi
nhiét d6 tao gel qua cao s& dé lam cho
gel chay trong qua trinh thyc nghiém.
Do d6 chiung t61 chon nhiét do tao gel
t6i ru 1a 70°C.

Bang 4. Kich thuéc hat tinh thé
CoAl;Oy4 o cac nhiét do tao gel khac

nhau.
totao gel x ( nm) e (dé) B (dé) ;
(nm)
50°C | 0,15406 | 18,409 | 0,423 19,6
70°C | 0,15406 | 18,310 | 0,827 10
90°C | 0,15406 | 18,475 | 0,817 10,2

3.5. Khio sat anh huwéng cia pH tao
gel

Diéu ché cac miu voi ty 1& mol (Co*",
AP)/Gly = 1/4, nhiét do tao gel 1a 70°C
& cac pH tao gel khac nhau tir 2 dén 5.
Say kho gel, sau d6 nung & 500°C trong




2 gio. Két qua ghi gian d6 nhidu xa
Ronghen cua cac mau trén duoc chira ¢
hinh 6.
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Hinh 6. Gian do nhiéu xa Ronghen cua
mau o cac pH tao gel khac nhau

Ttr hinh 6 cho thiy ¢ cac pH tao gel tir
2 - 5 du thu dugc don pha cua
CoALO4. Khi pH tang tor 2 - 4 kich
thude hat giam tir 33,7 nm xudng 10 nm
va tang 1én 24,8 nm ¢ pH = 5. Chung
t6i chon pH tao gel t6i uu 13 4 vi & moi
trudng nay cac hat tinh thé két tinh tdt
hon va c6 kich thude nhd.

Bang 5. Kich thuéc hat tinh thé

CoAlL,O4 o
cac pH tao gel khac nhau.
P | _
PHI 0 B| k& | T
“ 1 (nm) (@) | (d9) | tinh | (nm)
el (%)
2 10,15406 | 18,386 | 0,246 | 66,67 | 33,7
3 |0,15406 | 18,374 | 0,263 75 31,5
4 | 0,15406 | 18,310 | 0,827 100 10
5 10,15406 | 18,373 | 0,334 100 24.8

3.6. Cac dic trung ciia mau CoAlL Oy
tong hop & diéu kién tdi uu

Diéu ché gel voi ty 16 mol Co* /AP =
1/2, ty 1& mol (Co*", AP")/Gly = 1/4,
nhiét do tao gel 1a 70°C, pH tao gel la 4,
nhiét d6 nung mau 1a 500°C, thoi gian
nung 1a 2 gid. Ghi gian d6 nhifu xa
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Ronghen ctia mau di¢u ché ¢ diéu ki¢n
to1 vu. Két qua dugc chira ¢ hinh 7.
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Hinh 7. Gian do nhiéu xa Ronghen cua
mau diéu ché & diéu kién toi wu

Ttr hinh 7 cho thy, mau thu dugc chira

don pha CoAlLO4 c6 kich thudc hat

trung binh la 10 nm.

Oxit nano CoALO; téng hop bang

phuong phap d6t chay gel Gly co kich

thudc hat nho hon so v&i phuong phap

dbt chay gel polyacrlamide, axit citric

[4,5] va c6 nhiét d6 nung thap hon, thoi

gian nung ngin hon phuong phap dbt

chay gel trong cac chat nén tinh bot,

chitosan [1,2].

4. KET LUAN

- Pa x4c dinh dugc diéu kién toi wu dé

téng hop CoAl,O4 kich thudc nanomet

bang phuong phap dbt chay gel glyxin

la: ty 1& mol (Co*", AP")/Gly = 1/4,

nhiét do tao gel 70°C, pH tao gel la 4,

nung & 500°C trong 2 gio.

- Oxit CoAl,Oq4 téng hop duogc co kich

thudce hat trung binh 1a 10 nm.
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