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*Truong Pai hoc Su pham Thdi N guyén

ABSTRACT

Co;0, powder has been synthesised at low temperature (600°C) by the combustion of gel
prepared from polyvinyl alcohol (PVA) and cobalt nitrates. Factors affecting on synthesis
process of nanometer oxides Co;0, including temperature and pH of gel formation, molar ratio of
cobalt concentration and polyvinyl alcohol concentration, temperature of calcining on structure
and parcticles sizes were investigated. The crystalline process and the morphology of oxides
particles were considered by X-Ray diffraction (XRD), Scanning Electron Microscopy (SEM).
Surface areas of oxides were determined by the BET (Brunaure-Emmet-Teller) method. Further
thermal treatment at 400 — 700°C for 2 hours yields the single phase Co;0, with a specific

surface area 39.68 m*/g.

- MO PAU

Phuong phdp dét chdy gel & nhiét do thap
tao ra nhitng san pham oxit kich thu6c nanomet
duoc tng dung cho cic Iinh vuc xic tic, huynh
quang, bdo vé moi truong [1 - 6], sit dung céc
héa chat va thiét bi thong dung. Phuong phap
nay di dugc dung dé téng hop mot s6 oxit kim
loai [7, 8]. Trong bai bdo nay ching toi st dung
phuong phdp dot chdy gel & nhiét do thap dé
nghién cttu tim diéu kién t6i uu téng hop oxit
Co,0, kich thuéc nanomet.

II - THUC NGHIEM

- Céc hod chat st dung trong nghién ctu déu
la loai tinh khiét phan tich: Co(NO,),.6H,0,
polivinyl ancol, NH;, HNO;

- Co;0, dugc diéu ché bang phuong phap dot
chdy gel & nhiét d6 thip: dung dich mud6i
Co(NO;), dugc khudly tron v6i dung dich
polivinyl ancol (PVA) theo ti 1€ mol tuong tng.

Hén hop dugc gia nhiét va khuay lién tuc trén
may khudy tir cho dén khi hinh thanh gel trong
suot, sdy kho gel va nung mau & nhiét do khac
nhau trong hai gio.

- Gian d6 nhiéu xa Ronghen dugc do trén
mdy SIEMENS D5000 cia Dic v6i A, =

1,5406 A & nhiét do phong, géc quét 28 = 0-
70°, buéc nhay 0,03°, dién 4p 30KV, cudng do
ong phat 0,03 A. Kich thuéc hat trung binh (nm)
cila cdc oxit dugc tinh theo phuong trinh
~089.4

Scherrer: =

Pcosé
hat trung binh (nm), A 1a buéc séng K ,cla
anot Cu (0,154056 nm), £ 1a do rong cla pic
tting v6i nilra chiéu cao cla pic cuc dai (FWHM)
tinh theo radian, & 1a géc nhiéu xa Bragg tng
v6i pic cuc dai (d0).

, trong d6: r la kich thudc

- Anh vi céiu tric va hinh théi hoc cua oxit
dugc chup bang kinh hién vi dién tir quét (SEM)
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JEOL- 5300 (Nhat Ban).

- Dién tich bé mait riéng cta vat liéu dugc do
tréen may COULTER-SA 3100 cia My bing
phuong phap hap phu N, 1dong & 77 K.

111 - KET QUA VA THAO LUAN

1. Khao sat anh hudng cua ty 1é¢ mol
Co**/PVA dén su tao thanh pha va kich
thudc hat

Diéu ché céc gel véi ti 1¢ mol Co™/PVA lan
lugt 1a 1/1; 1/2; 1/3; 2/1 va 3/1, 6 80°C va pH =
4. Sdy kho va nung gel & 500°C trong 2 gio. Ghi
gian d6 nhiéu xa Ronghen ctia cdc mau bot. Két
qua dugc chi ra 6 bang 1.

Nhu vay, kich thuéc hat ¢6 xu huéng giam theo
chiéu tang lugng PVA, c6 thé do su ting miic
do phan bo dong déu ctia cac ion kim loai trong
dung dich PVA lam cho qua trinh chdy dién ra
thuan lgi. Véi ti 1¢ mol Co**/PVA la 1/3 thu
duoc don pha cta Co;0, ¢6 kich thudéc hat nho
nhét. Do vay chiing to6i chon ti 1é mol nay cho
cédc thi nghiém tiép theo.

2. Khao sat anh huéng ciia nhiét do tao gel
dén su tao thanh pha va Kich thudc hat

Diéu ché cic gel véi ti 1é mol Co**/PVA =
1/3, & nhiét do 40, 60, 80 va 100°C, va pH = 4.
Sdy kho va nung gel & 500°C trong 2 gio. Ghi
gian d6 nhiéu xa Ronghen ctia cdc miu bot. Két
qua dugc chi ra & bang 2.

Bdng I: C4c pha tao thanh va kich thuée clia oxit & ti 1é mol Co** /PVA khéc nhau

Ty 1& mol
AN 3/1 21 1 12 13
Pha tao thanh Co,0, Co,0, Co,0, Co,0, Co,0,
CoO CoO
Kich tgr‘fc hat, | 45138 42,68 35.63 31,54 2831

Bdng 2: Céc pha tao thanh va kich thude cta Co;0, khi tao gel & nhiét do khac nhau

Nhiét do tao gel, 'C 40 60 80 100
Pha tao thanh Co,0, Co,0, Co,0, Co,0,
Kich thudc hat, nm 27,15 27,85 29,31 31,36

Két qua bang 2 cho thdy, nhiét do tao gel
anh hudng khong déng ké dén su tao thanh pha
ctia Co;0, va chi anh hudng dén kich thuGe hat
clia oxit tao thanh. O nhiét do 40, 60°C cac hat
oxit thu dugc c6 kich thuéc nho va khac nhau
khong nhiéu. Tuy nhién thoi gian téng hop miu
& nhiét do tao gel 40°C kéo dai, vi vay nhiét do
tao gel 1a 60°C dugc lwa chon cho cic thi
nghiém ti€p theo.

3. Khao sat anh huéng cua pH tao gel dén su
tao thanh pha va kich thuéc hat

Diéu ché€ cac gel véi cing ti 1é mol
Co™/PVA = 1/3,  60°C va pH tao gel 1a 2, 3, 4
va 5. Say kho va nung gel & 500°C trong 2 gio.
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Ghi gian d6 nhiéu xa Ronghen ctia cdc mau bot.
Két qua dugc chi ra & bang 3.

Qua két qua & bang 3 cho thay, khi tao gel &
pH = 4 thu duoc don pha Co;O, véi kich thuée
nho nhat. Do d6 ching t0i chon pH = 4 dé tién
hanh céc thi nghiém ti€p theo.

4. Khao sat anh hudng ciia nhiét do nung dén
su tao thanh pha va kich thudc hat

Nhiét do nung mau la yéu td rat quan trong
d6i v6i su hinh thanh pha va kich thuGe cta céc
hat oxit tao thanh. Dé tim duoc diéu kién nung
thich hgp cho su tao thanh Co,;0, ching t6i tién
hanh ghi gian d6 phan tich nhiét ctia gel giita
PVA va Co(NO), (hinh 1).



Bdng 3: Cac pha tao thanh va kich thuGc cua oxit khi tao gel & pH khac nhau

pH tao gel 2 3 4 5
Pha tao thanh Co,0, Co;0, Co;0, Co;0,
CoO CoO
Kich thudc hat, nm 38,44 34,53 27,48 28,85
Thermal Analyvsis Data

......

20600

200

........

w00 0o

Hinh 1: Gian d6 TGA cla gel PVA va Co(NO,),

Hinh 1 cho thdy su giam khdi lugng cta gel
chii yéu xay ra & nhiét do thap hon 200°C. O
ving nhiét do thap hon 150°C xay ra sy mat
nudc két tinh, phan huy ion NO; va phan huy
mot phan PVA. Trong khoang nhiét do tir 150 —
350°C su giam khoi lugng kém theo su toa nhiét
dién ra manh do sy phan huy PVA. & nhiét do
16n hon 350°C khong ¢6 su bién ddi nao vé khai
luong, nhu vay c6 thé gan cho su hinh thanh
Co,0, tinh khiét.

Dua trén két qua phan tich nhiét, téng hop
Co,0, cin dugc tién hanh nung gel & nhiét do
16n hon 350°C. Do d6 chiing t6i tién hanh khao
sat nhiét do nung tir 400°C dén 700°C. Diéu ché
cdc miu cua Co™: PVA véi ti 1¢ mol tuong ting
1a 1:3, nhiét do tao gel 1a 60°C, sau dé nung gel

& cdc nhiét do 400°C, 500°C, 600°C, 700°C trong
2 gid. Tién hanh ghi gidn d6 nhiéu xa Ronghen
cla cac mau trén. Két qua dugc chi ra & bang 4.

T bang 4 cho thdy, & nhiét do cang cao thi
kich thuéc hat cang 16n do su két tu va dé thu
duoc don pha ctia Co,0, véi kich thude nhd nhat
& nhiét do nung t6i uu la 500°C. Nhiét do nay
da dugc lua chon dé tién hanh cdc thi nghiém
ti€p theo.

5. Xac dinh hinh dang, kich thuéc, dién tich
bé mat riéng cia san pham

Qua khdo sit cho thay, diéu kién t6i vu dé
tong hop Co,0, la ti 1&¢ mol Co**/PVA = 1:3,
nhiét do tao gel 60°C, nhiét do nung 500°C. Tién
hanh tdng hop mau trong diéu kién trén va ghi
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gidan d6 nhiéu xa Ronghen, chup 4nh hién vi
dién tir quét (SEM) va do dién tich bé mat riéng

(BET). Két qua dugc chi ra & hinh 2 va 3.

Bdng 4: Cac pha tao thanh va kich thudc clia san phdm khi nung & nhiét do khac nhau

Nhiét do nung, °C 400 500 600 700
Pha tao thanh Co,0, Co;0, Co,0, Co;0,
CoO
Kich thudc hat, nm 26,31 27,48 29,89 32,94

SIEMENS DSAPA. X-Ray Lab., Hanoi Z2-Aug-2087 17146

SR -IL.,..,J.,JLA..-MW, Wmﬁwi/)khmvw
T T T T T T T
y 4 55 &8 65
s, 5910.030 102

%5

TELNLOANZ . RAW LOANZ (CT: B

30ds, WLI 1,54P860, TC

Hinh 2: Gian d6 nhiéu xa Ronghen ctia Co;0,

Tir hinh 2 va 3 cho thdy, dang thu hinh cta
san pham thu dugc 1a Co,0, c6 dang hinh tron,
kich thuéc < 30 nm. Dién tich bé mat riéng cua
Co,0, do dugc 1a 39,68 m*/g.

IV - KET LUAN

- bi xdc dinh dugc diéu kién t6i wu dé tong
hgp Co;0, kich thu6c nanomet bing phuong
phdp dot chay gel: Ti 1¢ mol Co**/PVA = 1:3,
nhiét do tao gel 60°C, pH tao gel 1 - 4, nhiét do
nung 12 500°C.

- Co;0, thu dugc cé dang hinh tron, kich
thuGc hat < 30 nm. Dién tich bé mat riéng cla
Co,0, 12 39,68 m*/g.

- V6i dién tich bé mat riéng 16n, Co;0, kich
thuéc nanomet hita hen 1a mot vat liéu xic tac
xu 1i khi thai rat tot trong xtr li moi trudng khi.

TAI LIEU THAM KHAO

1. H. Sarkas, P. G. Murray et al
Nanocrystalline mixed metal oxides novel

686
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