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SUMMARY

SYNTHESIS OF ULTRA HIGH-PURITY ALUMINA a-Al,03 USING
ULTRASONIC SPRAY PYROLYSIS TECHNIQUE

Alumina is an inorganic material, depending on it’s tructures and purities o that it is widely used in
technical ceramics, catalysts, catalyst supports, ion exchange, bioceramics and other fields. The
micromorphology of alumina determines its application in high technology and value-added industry and its
development prospects. This paper gives the new method to synthesize ultra high-purity alumina o-Al,04
(99.9%) using ultrasonic spray pyrolysis technique from aluminium nitrate solution. The study of
microscopic images, mapping analysis, and XRD patterns revealed that the alumina was separated
spherical particles with a thin layer ball-shaped structure that metal oxide was uniformly distributed in the
wall of hollow sphere particles and average size about 800-900 nm.
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1. PAT VAN PE Nguyén ly tong hop vat liéu bang ky thuat
nhiét phan phun siéu am dya trén qué
trinh chuyén héa dung dich mudi tién chat
tir dang long sang dang aerosol (sol khi)
bﬁ“mg cac tac nhan co hoc, khi luc hoc
hodc song siéu am, sau do dudi tac dong
nhiét (trong 10 nung hoic budng lira) loai
bo dung mai tur cac hat aerosol va xay ra
phan &ng phan hay hop chat mudi ban
dau cua kim loai thanh vat liéu c6 ciu trac
siéu min. Khi su dung céng nghé song
siéu am thi cac hat aerosol duoc tao nén
do qua trinh hinh thanh cac bong bong khi
tir trong 1ong khéi dung dich dudi tac
dong cua séng am thanh tan sb rat cao (c&
hang triéu Hz), sau d6 cac bong bong khi
nay ndi Ién bé mat dung dich, tiép tuc bi

Nhu cau vé bot oxit nhom c6 d¢ sach cao
va kich thudc hat nhé ngay cang tang vi
né la nguyén liéu quan trong trong cong
nghiép san xuat chat ban dan, céc thiét bi
quang hoc (dén LEDS, dén Laser, dén
Natri cao 4p), lam dé cho cac con chip
dién tu, cac bo mach dién tu (IC), lam la
cach cho pin ion Lithium, san xuat gém
dung trong y hoc (lam xuwong va khaop
nhan tao), chat phan cyc trong man hinh
tinh thé long, san XUt gom mo, thuy tinh
trong sudt cho mat kinh dong ho, vat liéu
gom chiu an mon va mai mon cao, vat
lieu xUc tac va hap phu, vat liéu chiu lra,
cac loai sensor khi...[1-7].
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v ra thanh cac hat aerosol kich thudc rat 2. PHUONG PHAP NGHIEN CUU
nho ¢ dang bot khi vai mang mong hoac

giot dung dich dac (hinh 1). Cac hat 2+ Hoachatvadungcu

aerosol dang bot khi sau d6 s& dé& dang - Al(NO3)3.9H,0 (PA, Trung Quéc)

bay Ién trong khong khi, trong khi cac - May tao suong si€u 4m

giot dic chu yéu roi trd lai bé mat dung - May suc khi: luu luong khi max =
dich. 16L/ph; 220-240V: tin s6 50/60Hz

Bai b4o dua ra phuwong phap tdng hop oxit - Can phan tich

nhom siéu min, d6 sach cao theo ky thuat . ) o

nhiét phan phun siéu am. Két qua nghién - Lo nung ong ¢6 chicu dai 40cm

ciru m& ra mot hudng méi trong tong hop
vat liéu vo co.

3 4
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Hinh 1. So do quy trinh téng hop oxit nhém theo phuwong phdp nhiét phan phun siéu am
- Ong cao nhém: dai 45cm va 120cm, 2AI(OH); — ALLO;3; + 3H,0

duong kinh trong 3.5cm, day 0.5cm. 4AI(NO3); — 2Al,03 + 12NO; + 30,

- B9 thu san pham Sau khi ra khoi 6ng cua 10 nung 3, nhdm

- B6 hép thu hoi axit oxit duogc gitr lai trong bo thu san pham 4,
khi va hoi axit di ra dwoc hip thy vao
nudc trong bo thu axit, khi sach sau khi
X hip thu hét axit dugc dua vao tu hat va
2.2. Phwong phap tong hep vt ligu dwa ra ngoai khong khi (hinh 1).

Dung dich tién chat 1a AI(NO3)3 c6 nong 3. KET QUA VA THAO LUAN
do xac dinh Quc_yc cho vao bo phun siéu
am 2 va chuyén thanh swong mu. Sau do,

- Cac dung cu thuy tinh: coe thuy tinh cac
loai, ong dong, pipet, binh dinh muc...

3.1 Khao sat anh hwéng cia nhiét do

cac hat swong dugc dua sang 10 nung ong Nghién ctru duoc thuc hién véi ndng do
da on dinh nhiét do nho thiét bi day khi. dung dich AI(NOs); 1,0M, nhiét do 10
Téc @6 di chuyén cua hoi qua 10 duoc nung 650°C, 750°C, 850°C, 950°C, thoi
kiém soat nho thiét bi sai bot khi, van gian thi nghiém 1.5 gio, téc do luu luong
diéu tiét va luu lugng khi (duy tri & téc do khi 7L/phat. Két qua khao sat anh huong
7L/ph). Phan ung phan hay mudi nhdm ctia nhiét do dén hinh thai hoc bé mat hat
trong 10 nung c6 mo ta nhu sau: Al;03 dugc cho ¢ hinh 2.

[Al(H20)s](NO3); — AI(OH); + 3HNO; Két qua trén hinh 2 cho thay bot nhdm
+ 3H,0 oxit thu dugc gom cac hat chu yéu co
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dang hinh cau, céc hat tach roi nhau, kich
thuge tir 800nm —1pm, mot sb hat c6 kich
thugc 4-5um. Tir két qua trén cho thay
nhiét d6 khdng anh huéng nhiéu dén dén
kich thudc hat nhém oxit, tuy nhién &
950°C bé mat hat khéng nhin nhu cac
nhiét d6 thap, diéu nay duoc ly giai 1a &
nhiét d6 950°C bét dau xay ra hién tuong
thiéu két bé mat hat Al,O3. Do can tao san
pham dang a-Al,O3 nén céc nghién cuu
tiép theo s& thuc hién & 950°C.

Hinh 2. Anh SEM mau Al,O3 tao thanh & 650 °C
(a), 750 °C (b), 850 °C (c), 950 °C (d)

3.2 Anh hwéng cia ndng dé dung dich

Nghién ctru duoc thuc hién voi cac ndng
d6 dung dich AI(NOs); 0,2M; 0,4M;
0,6M; 0,8M; 1,0M. Nhiét d6 10 nung
950°C, thoi gian thi nghiém 1.5 gio, téc
d6 Iuu lugng khi 7L/phut.

Két qua hinh 3 cho thiy khi ting nong do
dung dich thi kich thuéc hat tang. O nong
d6 lodng 0,2M cé&c hat nhém oxit thu
duoc & dang hinh cdu kha dong déu, dao
dong trong khoang 400 — 500nm, tuy
nhién, lugng san pham tao ra rat it.

Khi ting ndng d6 dén 0,4M cac hat co
kich thudc cha yéu c& 700-800nm, sb
luong hat to it. Tiép tuc ting nong do 1&n
0,6M; 0,8M; 1,0M thi s6 luong hat to va
réng tang 1én, nhiéu hat bi v, kich thudc
dao dong tir 1-2pm. Do can ting ning
suat dé co thé ap dung vao thuc tién nén
nghién cuu tiép theo chon nong do dung
dich AI(NO3); 1a 1,0M.

Hinh 3. SEM mau AI203 1N Véi nong dé AI(NO3);
0,2M (a), 0,4M (b), 0,6M (c) 0,8M (d), 1,0M (e)

3.3 Anh hwéng ciia toc d lwu lrgng khi

Nghién ctru duoc thuc hién véi ndng do
dung dich AI(NO3); 1,0M, nhiét do 10
nung 950°C, thai gian thi nghiém 1.5 gio
v6i tbc do luu lwong khi 3.5L/phdt;
7L/phat va 14L/phuat.

Hinh 4. Anh SEM mdu Al,O; ¢ 950°C Véi toc do
lru lwong 3. 5L/phut (a), 7L/phat (b), 14L/phat (c)
va chiéu dai ong nung 55cm (d) va 120cm (e)



Hinh 4 cho thy véi téc do luu luong khi
nhé cho hat hinh cau déu, kich thuéc trong
khoang 0.8 - 1.0pm. Khi téc d6 luu lugng
tang cac hat thu duoc 16n va xdp hon. Diéu
nay cd thé giai thich khi toc do luu lugng
I6n, cac hat swong bi day vao 10 nung
nhanh dan dn hién tuong chénh léch vé
nhiét d6 gitra bén trong va bén ngoai hat vi
vay hat dé bi v&, tao ra hat rong.

Do vay cac nghién ctu tiép theo s& thuc
hién ¢ toc do luu luong 3,5L/phut.

3.4 Anh hwéng caa chiéu dai 6ng nung

Nghién ctu duoc thuc hién véi néng do
dung dich AI(NO3); 1,0M, nhiét d6 nung
950°C trong thoi gian 1,5 gio, toc do luu
lwong khi 3.5L/phat. Khi st dung éng
nung dai 55cm thi tao ra san pham la cac
manh v& (hinh 4d). Khi sir dung 6ng nung
dai 120cm thi thu dugc hat nhém oxit
hinh cau, cac hat tach roi nhau c6 kich
thugc cha yéu khoang 500-1000nm, mot
s6 hat to kich thudc 4-5um (hinh 4e). Sy
khac biét nay c6 thé giai thich 1a khi s
dung 6ng nung ngan thi cac hat bi néng
lén qua nhanh, bén trong cic hat van &
dang dung dich nudc, khi nung nudc bi
d6t néng tao ra hoi nudc bén trong hat
lam cho hat phéng to, rdng, dé bj v thanh
cac manh. Vi vay véi tée do luu lugng khi
3.5L/phat nén chon dng nung dai 120 cm.

3.5 Pic trung thanh phin pha miu
Al;O3

MAu oxit nhém sau khi tao thanh & 950°C
tiép tuc dwoc nung trong khong khi &
1200°C trong 1,5 gio. Thanh phan pha
mau oxit nhom truéc va sau khi nung
duoc cho trén hinh 5.

Hinh 5a la gian ¢6 XRD mau Al,O3 tao
thanh & nhiét do nung 950°C, két qua cho
thay y-Al,Os 1a pha chinh trong mau nay.
Hinh 5b 1a gian 6 XRD mau Al,O3 tao
thanh sau khi nung & 1200°C trong 1,5
gio, két qua cho thiy toan bo y-Al,O; di
chuyén thanh a — Al,0s. Két qua nay
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cling tuong ty voi nghién ctu cua V.
Jokanovic va cong su [8].
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Hinh 5. XRD mdu Al,Oj tgo thanh ¢ 950°C (a) va
sau khi nung ¢ 1200°C (b) trong 1.5 gio
Nghién ctru hinh dang hat Al,03; sau khi
nung & 1200°C trong 1,5 gio cho thiy

khong c6 sy két dinh gitra cac hat.

3.6 Thanh phan héa hoc va dién tich bé
mat riéng cia san pham oxit nhém

Phan tich thanh phén hoa hoc mau bot
oxit nhdm theo phuong phap phd tan xa
tia X (EDX) cho thiy thanh phan héa hoc
trong mau chi gom Al va O, hoan toan
khong co tap chat. Phan tich theo phuong
phap XRF mau Al,O3 cho thay ham luong
Al,O3 trong mau chiém 99,9%.

Dién tich bé mit riéng ctia san pham dugc
xac dinh theo phuong phap BET ¢ nhiét
do 77,3°K. Két qua cho thdy mau bot
Al,O3 trong nghién ciru co dién tich bé
mat riéng 175,3618 m?%/g. Dién tich bé
mit riéng cua san pham kha 16n, ¢ thé
mg dung trong linh vuc xuc tac, hap phu
hay lam nguyén liéu cho mét s6 linh vuc
céng nghé cao nhu da néu trong phan mo
dau[1-7].

4. KET LUAN

- Pi téng hop dugc bot oxit nhom siéu
min, c6 do sach cao, dang hat hinh cau,
kich thugc trung binh 800-900nm, dién
tich bé mit riéng 16n theo phuong phap
nhiét phan phun siéu &m tr dung dich
AI(NO3)s.

- Pa khao sat anh huong cua nhiét do,
nong d6 dung dich, téc d6 luu lwong khi
va chiéu dai cua 6ng nung dén hinh dang,



cdu trac, kich thudc hat cua bot nano
oxit nhom.

- Bot oxit nhdém tao thanh theo phuong
phap nhiét phan phun siéu am c6 do sach
cao, hat hinh ciu va kich thudc nhé, co
thé ng dung trong linh vuc x(c tac, hap
phu hay lam nguyén liéu cho mét sé linh
vuc cong nghé cao.

LOT CAM ON: Baii bao duoc thyc hién
du6i su tai tro kinh phi tr dé tai Nghi
dinh thu “Nghién ciru cdng nghé san xuat
bot alumina tinh khiét tir nhdm hydroxit
cia Viét Nam dung cho san xuat hat
nghién Hiper AI997”, mi s6 mi sb
NDT/DE/22/15 thudc Chuong trinh ZIM.
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