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ABSTRACT

Nickel oxide with tiny particle sizes is formed by auto combustion process of nickel nitrates
and polyvinyl alcohol (PVA) gel. Factors affecting on particle sizes of nickel oxide including pH
and temperature of gel formation, mole ratio of concentration of nickel and the concentration of
polyvinyl alcohol used to produce gel were examined. The particle size distribution of nickel
oxide was measured by particles analyzer. The powders morphology was observed by

Transmission Electron Micyroscopy (TEM).

1-MG PAU

Niken va cdc hgp chidt cla niken da dugc
nghién ctu, tng dung vao rat nhiéu cdc nghanh
nhu luyén kim, vat liéu tir, bét mau, héa hoc xic
tic.... [3 - 5, 7, 8]. Cho dén ngay nay cang duoc
quan tam do cdc tinh nang dac biét cua ching.
Gin day véi viéc phat trién khéng nglmg cla
céc loai vat lieu méi nhu vat liéu cé kich thuée
nanomet dang dugc nghién citu rat manh mé, ¢
nhiéu céng trinh cong bs vé ching. Trong cong
trinh truéc day ching t6i dd nghién citu vé anh
hudng cha nhiét dé nung dén su tao thanh pha
clia NiO thdy ring dé thu dugc NiO don pha
phai nung miu & 600°C trong 2h, nhiét do tao
gel 80°C, ty I¢ mol Ni/PVA = 1/3, pH tao gel 1a
4. Trong bai bdo ndy ching t6i khao sat cac y&u
t6 dnh hudng t6i qué trinh hinh thanh hat NiO
¢6 kich thuéc nanomet duge diéu ché€ bang qui
trinh tu bdc chdy gel polyvinyl ancol. Phuong
phap nay di dugc ching t6l nghién citu dé diéu
ché thanh cong mot s6 oxit dat hi€m, vat liéu
chita oxit dat hi€ém ¢é kich thuéc nanomet [1, 2].

II - THUC NGHIEM

1. Hoa chat

Dung dich muéi niken nitrat ¢ do sach
99,9% (PA).

Polyvinyl ancol, san pham (PA) clia hdng
Peking (Trung Quoc).

Cac loai hod chdt khdc déu cé do tinh khiét
PA.

Lo nung, ta sdy, mdy khudy tr, mdy ly tam,
mdy siéu am va mot s6 dung cu thay tinh.

Céc phuong phéap xac dinh:

Xéc dinh kich thudc, sy phan bé hat bing
mdy Fpar-1000 paticles analyzer cla Hang
Orsuka electronic Co. Ltd. (Nhat Ban).

Chup anh vi cdu triic, kich thudc hat va hinh
thai hoc ctia mau bang kinh hién vi dién tir
truyén qua (TEM) (Nhat Ban).

Gian doé nhiéu xa Ronghen dugc thuc hién
trén mdy Siemens D-5000 (CHLB Dbuc) véi bitc
xa CuK, buéc séng A = 1,5406 A.
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11 - KET QUA VA THAO LUAN

1. Anh huéng ctia nhiét do nung
Miu dugc diéu ché véi ty le mol Ni/PVA =

1/3, nhiét dé tao gel 80°C, pH = 4 va nung § cic
nhiét dé khéc nhau trong 2h. Cdc méu duoc x4c
dinh kich thuéc hat trén may Fpar~1000. Ké
qué thuc nghiém dugc trinh bay trong bang 1.

Bdng 1: Anh hudng cla nhiét d6 nung

L Nhiét do nung, "C

600

700 800 | 900 1000

Kich thuéce hat trung binh cia NiO, pm

0,206

0,694 1,092 1,265 1,422

Tix bang 1 ta nhan thdy nhiét d¢ cang cao thi
kich thuéc hat cang 16n diéu nay phi hop véi ly
thuyét va cong trinh nghién citu truée day [1, 2].
Do vay ching t6i chon 600°C cho céac thi
nghiém tiép theo.

2. Anh huéng cia pH tao gel dén kich thuée
hat

Diéu kién thi nghiém: ti 1& néng do mol
niken va PVA la 1/3, nhiét do tao gel: 80°C, pH
tao gel tir 1 dén 5. Cdc mau sau khi tao gel dugc
XU 1y nhiét & 600°C trong 2h. Cac méiu dugce xac
dinh kich thuéc hat trén mdy Fpar—1000. Két
qua thyc nghiém dugc trinh bay trong bang 2.
Qua bang 2 ta thdy kich thudce hat nho nhat tai
pH = 4, kich thudc hat 16n nhat & pH = 1 ¢6 thé

mot phan PVA da phan ing véi dung dich axit
lam cho qud trinh phan b& niken trén polyme
khong dugc déng nhét, dan t6i qud trinh tu béc
chay cla gel trong qud trinh x{ 1y nhiét xay ra
kém . Do dé trong céc thi nghiém ti€p theo chon
pH = 4 dé tao gel.

3. Anh huéng cta ti 1¢ néng do mol niken vi
polyvinyl ancol

Cic thi nghiém dugc ti€n hanh voi su tao gel
ctia niken va PVA theo ti 1& nong d6 mol: 6/1,
3/1, 1/1, 1/3, 1/6, nhiét d6 tao gel: 80°C, pH tao
gel: 4. Cdc méu sau khi tao gel dugc nung &
600°C trong 2h. Ciac mau dugc xdc dinh kich
thudc hat trén mdy Fpar-1000. Két qua thue
nghiém dugc trinh bay trong bang 3.

Bdng 2: Anh huéng cia pH tao gel dén kich thudc hat

H tao gel |

Kich thudc hat trung binh cda NiO, um

0,374

2 3 4 5
0,335 0,266 0,206 0,313

Bdng 3: Anh hutng cia ti 1& néng dé mol niken va polyvinyl ancol

Ti lé ndng do mol niken va PVA

6/1 31 /1 1/3 1/6

Kich thudc hat trung binh cda NiO, pm

1,274 | 0,954 | 0,757 0,206 1,136

Qua bang 3 oxit niken c6 kich thudc hat bé
nhat néu dugc tao gel v6i PVA theo ti 1¢ néng
dé mol niken va polyvinyl ancol 1a 1/3, ¢é 1& &
ty 1é tao gel nay vira di cho qud trinh tw béc
chdy xay ra mét cach thudn lgi khong lam két tu
lai thanh hat 16n hon, con khi & ty Ié mol niken/
PVA 1a 1/6 hoac 6/1 thi kich thuéc hat thu duoc
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1a 16n nhat & day, khi néng dé niken qud cao thi
khé xay ra qua trinh ty bdc chdy dén 6i kich
thude hat 16n con khi néng d6 PVA cao thi xay
ra qué trinh chdy manh liét 1am cho cac hat lai
c6 kha nang lien két v6i nhau tao ra hat to hon.
Do dé trong cac thi nghiém tiép theo chon ti ¥
1/3 dé tao gel.



4. Anh hudéng cia nhiét do tao gel

Thi nghiém dugc tién hanh véi sy tao gel
clia niken va PVA theo ti 1¢ néng dé mol 1/3,
nhiét do tao gel: 40°C, 60°C, 80°C, 100°C, pH

tao gel: 4. Cic mau sau khi tao gel dugc nung &
600°C trong 2h. Dem méu di phan tich xdc dinh
kich thuc hat trén médy Fpar-1000. Két qua
thuc nghiém dugc trinh by trong bang 4.

Bdng 4: Anh hudng cua nhiét do tao gel dén kich thudc hat.

Nhiét d¢ tao gel

40°C 60°C 80°C 100°C

Kich thudc hat trung binh clia NiO, um

0,399 0,421 0,206 0,447

Bang 4 cho thdy, oxit niken cé kich thusc
hat bé nhat néu dugc tao gel véi PVA & phiét do
80°C, diéu nay hoan toan phi hop véi cdc khao
sat trugc day [2]. Chiing t6i chon nhiét d6 tao
gel 1a 80°C cho cdc nghién cifu sau.

5. Anh huéng cia thoi gian nung

Thi nghiém dugce tién hanh véi miu dai dién
la gel cua Nitrat niken va PVA theo ti I& ndng
do mol 1/3, nhiét do tao gel 80°C, pH = 4. Cic
mau dugc nung & 600°C trong thdi gian tir 1h
dén 2,5h. Cdc mau duoc x4c dinh kich thuéc hat
trén mdy Fpar—1000. Két qua thuc nghiém dugc
trinh bay trong bang 5.

Tur bang 5 ta nhan thay khi nung méu trong
thi gian tir 60 phit dén 120 phit thi kich thudc
hat nhé ddn diéu nay c6 thé do & thdi gian 60
phit vd 90 phit mau vin con moét phdn nhod

hidrocacbon ctia gel chua chdy hét hinh thanh
cic hat to hon con & 120 phit thi luong
hidrocacbon da chdy hét lén thu dugc kich
thudc hat nho nhat. Khi thoi gian tang 1én 150
phit va 180 phut thi kich thuéc hat ciing tdng
len (0 day c6 thé xay ra hién tuong két hat do
khung c4u tric cla mau bi sup dé). Do vay cdc
nghién citu ti€p theo chiing tol chon thoi gian
nung la 120 phuit.

Chiing t6i chon méu diéu ché 6 pH =4, ty 1&
niken/PVA = 1/3, nhiét do tao gel 80°C, nhiét do
nung 600°C trong 120 phit dem x4dc dinh cdu
tric bang nhiéu xa tia X, hinh thdi hoc bing
kinh hién vi dién tit truyén qua(TEM) va su
phan b6 kich thudc hat trung binh ctia NiO bing
mdy Fpar-1000 paticles analyzer. Két qua trinh
bay o hinh 1, 2 va 3.

Bdng 5: Anh hudng clia thoi gian nung

Thoi gian nung, phiit

60 90 120 150 180

-Kich thudc hat trung binh, cia NiO, pm

0,255 | 0,225 | 0,206 | 0,320 0,421

Hinh 1: Anh TEM cua NiO
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Hinlt 2: Su phan b6 kich thude hat trung binh clia NiO
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Hinh 3: Gian dé tia X cta NiO

Ta lh?i'y {\JiO thu dugc la don pha (hinh 3),  thanh c6 thé ket tu lai véi nhau dé tao thanh mot
dong nhat cd kich thudc < 50 nm (hinh 1) v&  chim hat hay NiO ¢6 c4u triic nano (hinh 1).
dugc phan b6 tap trung véi kich thuge hat NiO

trung binh 206,1 nm = 0,206 um (hinh 2). S di IV - KET LUAN
c6 si khdc nhau vé kich thuéc hat cia NiO khi '
chup TEM va xdc dinh kich thudc hat trung binh, Di khao sat cdc y&u t8 anh hudng tai kich

theo chiing t5i, diéu nay Ia do céc hat NiO tao  thudc hat NiO va d3 tim duoc diéu kién t6i wu
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dé téng hop NiO don pha c6 kich thuée < 50 nm
v61 kich thuée hat NiO trung binh 206,1 nm =
0,206 um bang qué trinh tu bdc chdy gel PVA
la: pH = 4, ti & nong d6 mol niken/PVA = 1/3,
nhiét do tao gel 80°C, nhiét 46 nung 600°C trong
120 phiit.
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