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TONG HOP NiO KiCH THU’("jC NANOMET BANG PHUONG PHAP
POT CHAY GEL
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“Trucng Puai hoc Siw pham Thdi Nguvén

SUMMARY

Nickel oxide powder has been synthesized at low temperature (600°C) by the combustion of
gel prepared from polyvinyl alcohol (PVA) and Nickel nitrate. NiO product is examined by X-ray
diffraction (XRD), thermogravimetric and differential thermal analvsis (TG-DTA), scanning
electron microscopy (SEM) und BET (Brunauwre-Enunet-Teller) measurements. Further thermal
treatment ar 300 - 600°C in 21 yields the single phase NiQ with average size < 30 nm. s specific

surface area is 32.57m%g for NiO.

- MO PAU

Niken & dang don chat 14 kim loai tring, ¢é
anh kim, c6 hai dang thi hinh chinh: luc
phuong.lap phuong dién tim, niken cé tinh sit
tir. Trang thai oxi héa dac trung (1), lugng I6n
nhat cia niken tap trung trong quang sunfua
dong niken, quing nay 1a nguyén liéu da kim
quy gid. Cung véi niken quing thudmg chia Cu,
Ag, Au, Pt, cic nguyén (6 hi€ém va phan tin.
Cing nhu nhimg nguyén t6 chuyén tiép khic,
niken tao thanh cdc hop chit ¢6 lién két kim loai
v6i da s6 cdc nguyén té tao thianh nhimg dung
dich rin, hgp kim c6 tinh ning dic biét. Ching
han mot s6 hop chit cia niken nhu Ni,Mn,
NisFe, Ni,Ti, Ni,Cr, Ni;Al, NiMn, NiAl. Gin
80% niken duge ding dé san xuat cdc hgp kim
niken va thép dic biét (thép chiu nhiét, thép
khong gi, déi vé1 ky thuat tén llra, tuabin
khi...).Tir niken ngudi ta ché tao nhiing thiét bi
dac biét cho cic qud trinh san xudt hda hoc. Né
con duge dang lam cdc 16p ma bao vé va trang
tri trén cdc vat Liéu khédce, lam men mau. Niken
va hop chét cua niken con duge dung rong rii
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trong héa hoc xic tidc mang lai hiéu qua cao [I,
2]. Bdc biét, vat lidu chita niken cé kich thudgc
nanomet gin day duge nghién cidu rit rong rii
[4, 6.7, 9]. Trong bai bdo nay chiing 161 sit dung
phuong phap dot chdy gel ¢ nhiét do thip dé
nghién ctiu tim diéu kién t8i wu téng hop oxit
NiO kich thuée nanomet véi dién tich bé mat
I6n. Phuong phdp nay di duge dung ¢¢ téng hop
mot s¢ vit licu chita oxit dat hiém kich thude
nanomet |3, 10].

Il - THUC NGHIEM

1. Dung cu hda chait

Muoi  Ni(NO,),.6H,O  (99%). polivinyl
ancohol (PVA) va mét s6 héa chit khic cé do
sach phan tich.

Midy khudy tir gia nhiét (ltania), @ siy
(Dic) vir 16 nung (Anh) va mot s6 dung cu thiy
tinh.

Tron dung dich Ni(NO,), véi dung dich
PVA theo ti I¢ mol tuong ng, khuidy gia nhiét
roi fam bay hoi & nhiét do thich hop cho dén khi



tao gel nhét. Sdy kho gel sau dé cho vio nung
thu dugc bot x6p mau niu den.

2. Phuong phap nghién ciu

Gian d6 phan tich nhiét duge ghi trén may
DTA-50 vd TGA-50 cua hing Shimadzu (Nhit
Ban).

Gian dé nhiéu xa Ronghen duge thuc hién
trén mdy Siemens D-5000 (CHLB Diic) vai bie
xa CuK, budc séng A = 1,5406 A.

Anh vi céiu triic vi hinh thdi hoc cia bot oxit
duoc chup bing kinh hién vi dién tir quét (SEM)
JEOL- 5300 (Nhat Ban).

Dién tich bé mat duge do bang phuong phip
BET (Brunaure-Emmet- Teller) trén may SA cla

G

hing COULTER (M¥).
III - KET QUA VA THAO LUAN

1. Phin tich nhiét

Trén hinh 1 (a) cho thily su gidm khéi lugng
cua gel chi yéu xay ra ¢ nhiét do thip hon
400°C. G ving nhiét dé thap hon 136°C xay ra
su mit nude két tinh ( giam 38,48% khoi 1uo‘ng)
Trong khoang nhiét do tir 136 - 390°C sy giam
khoi luong (49,63%) kém theo su toa nhiét dién
ra manh & 350°C wén gian do DTA (hinh 1b),
do su phan hily PVA v jon NO; cha mau. G
nhiét d6 1én hon 400°C khong ¢4 su bién doi
nio vé khéi luong, nhu viy ¢6 thé gin cho su
hinh thanh NiO tinh khiét.
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Hinh [: Gian d6 TGA (a) vi DTA (b) cia gel Ni/PVA

2. Lua chon nhiét d6 nung

Piéu ché cic miu cha Ni/PVA véi t1 1é mol
tuong tng 1a 1/3; nhiét dé tao gel 1a 80°C; sau
dé nung gel & cdc nhiét do 300, 400, 500 va
600°C trong thoi glan 2h. Tién hanh ghi gian d6
nhiéu xa Ro‘nghen cia cdc mau trén. Két qua
duoc chi ra ¢ hinh 2.

Tir két qua hinh 2 ta thily dé ch€ tao NIO
don pha ta phai nung & 600°C, mau nung o 300,
400 va & 500°C thu duge NiO nhung ¢6 lan Ni.

Pé 1am ré thém su hinh thanh pha NiO theo
nhiét do, phd FTIR cia cic miu nung & 300°C,

400°C, 500°C va 600°C duge chi ra & hinh 3.
Miu nung & 300, 400 v 500°C van con chia
cdc pic & 1634,13 em’’ dic trung cho dao dong
ctia nhém CO, va pic & 1023,36 - 1379,64 cm’!

duoc gén cho dao dong cua nhém nitrat. Cic
pic nay hdu nhu bién mat khi nung & nhiét do
500°C va khong thay dé8i khi nung & 600°C.
Piéu nay cho thiy cacbon chua phin hay hét
vin & nhiét do thap, c¢é thé 1a cachonat hoac
hidrocacbonat. Cic pic trong khoang 428,66
cm’' thé hién rd nhat & mau nung 600°C dac
trung cho dao dong Ni-O trong tinh thé NiO,
diéu nay phi hop véi X-Ray & trén.
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Hinh 2: Gian dé6 nhiéu xa Ronghen ctia cdc méiu khi nung & 300, 400, 500 va 600°C
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Hinh 3: Quang phd FTIR ctia cde miu nung & 300°C, 400°C, 500°C va 600°C

Tir két qua trén ching t6i chon nhiét do
nung & 600°C cho cdc nghién citu tiép theo.

3. Anh huéng cta pH dé téng hop NiO kich
thude nanemet

Téng hop cdc miu cha Ni/PVA véi ti 1é mol
Ni/PVA = 1/3, nhiét do tao gel 1a 80°C & c4c gid
tri pH lan luot 1a 2, 3, 4, 5 va nung & 600°C
trong 2h. Tién hanh do gian d6 nhiéu xa
Ronghen cua cdc mau bot trén. Két qua duogc
chi ra & hinh 4.

Trén hinh 4 cho thdy cdc man dpH=2,3,5
thu duge pha NiO nhung déu 1an pha Ni nhung
& pH = 4 thu duge don pha caa NiO . Do vay,
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trong cic thi nghiém ti€p theo chon pH = 4 dé
diéu ché miu.

4. Anh hudng ctia ti 1é mol kim loai va PVA

Diéu ché cic gel & pH = 4, nhiét d6 tao gel
80°C va ti 1&¢ mol Ni/PVA lin luot 1a 1/1; 1/3;
1/6 ; 3/ 1 va 6/1. Say kho va nung gel & 600°C
trong 2 gid. Do phé nhiéu xa Ronghen cla cic
miu bot. Két qua duge chi ra & hinh 3.

Két qua cho thdy mau diéu ché véi ti 1& mol
Ni/ PVA = 1/3 va 1/6 chi chita mot pha clia NiO
duy nhit, cdn cdc miu véi ti 1& Ni/PVA khic
con 1an pha cta Ni. Trong cdc thi nghiém tiép
theo chon ti 1& mol Ni/ PVA = 1/3 dé téng hop
mau.
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5. Anh huéng cta nhiét do tao gel

Diéu ché cic gel vdi ti 1é mol Ni/fPVA = 1/3,
pH = 4 va & cdc nhiét do khdc nhau (40, 60, 80,
100°C). Say kho va sau dé nung gel & 600°C
trong 2 glof Tién hanh do gidn dé nhiéu xa
Ronghen cia cic miu bot tao thinh. Két qua
duoc chi ra & hinh 6.

Tir hinh 6 cho thiy mau diéu ché tir gel &
40, 60 va 100°C thu dugc pha NiO vin con lin
pha Ni. Con & 80°C chita mét pha duy nhét NiO.
Do viy, chiing t6i1 chon nhiét d6 80°C dé 1am thi

N

i% il L b3

. Gian d6 nhiéu xa Ronghen ctia cic miu diéu ché tir gel
1/1: 1/3; 1/6; 3/1 vi 6/1; nung & 600°C

nghiém tiép theo.

Sau khi khao sit tim cic yéu 16 danh hudng
dén qui trinh téng hop NiO kich thuée nanomet,
chiing t6i 1ay méu diéu ché & pH = 4, ti 1¢ mol
Ni/PVA = 1/3; nhiét do tao gel 30°C va nung &
600°C trong 2h dem chup anh vi ciiu tric va
hinh thii hoc bing kinh hién vi dién tir quét
{SEM) cho thay hat thu duge ¢6 kich thudc nano
(< 30 nm) (hinh 7). Po dién tich bé mat bing
phuong phap BET cua NiO trén thu duge dién
tich bé mit rieng 13 (32,57 m*/g).
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IV - KET LUAN

D tim duoc céc dieu kién t6i uu dé ché tao NiO
don pha ¢6 kich thuée: pH = 4, ti 18 mol Ni/PVA =
1/3, nhiét do tao gel 80°C, nhiét d6 nung 600°C.

Da xdc dinh hinh thdi hoc clia NiO tdng
hop ra ¢6 kich thuse < 30 nm, véi dién tich bé
mat [4 32,57 m¥/g. ‘

Céng trinh nay la san pham cia dé tai
NCKH cd'p Bé trong Iinh vuc tir nhién.
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Hinh 6: Gidn d6 nhiéu xa Ronghen clia cdc mau diéu ché tir gel tao thanh & 40, 60, 80, 100°C va
nung & 600°C
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Ni/PVA = 1/3, pH = 4, nhiét do tao gel 80°C;
nhiét do nung 600°C
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