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Tom tit:

Bong hoa Ce(OH)CO, véi cAu tric ba chleu (3D) da dwoc ché tao bang phwong phap thuy nhiét. Bong hoa ché
tao c6 cac canh hoa kich thuéc nano, 16 rong siu va thé tich 15 rong lén nen c6 dién tlch bé mat cao. Sau khi nung
Ce(OH)CO ig 600°C trong khong khi trong 6 gio thu dwgc CeO, (Ceria) c6 cAu triic gidng bong hoa. Bong hoa CeO,

¢6 cu tric dang ciu dlro'ng kinh 2-8 micromet, bén trong la cic mao quan v6i bé day cac vach 20-30 nm. Hinh dang,
kich thwée va sy phan b6 ciia cac mao quan ¢6 thé dugce diéu khién bang cach thay d6i thanh phan nguyén liéu. Vat
liéu méi nay cé thé dwoc sir dung 1am chit xic tac dwa trén nén Ceria cho phén tng reforming khi metan tao thanh
nhién li¢u khi hydro cho pin nhién li¢u. Bai bao nay trinh bay dnh hwéng ciia cic thanh phin nguyén li¢u trong qua

trinh thiy nhiét 1én béng hoa tao thanh.
Tir khéa: bong hoa CeO,, ceria, thiy nhiét, xuc tac.
Chi s phén logi: 1.4

Pat van de

Hién nay, nhirng nghién ctru vé xuc tac di theo 2 hudng:
(1) nghién ctru nham giam kich thudc hat xtc tic va (2)
nghién ctru vat liéu va ciu trac ciia chat mang xuc tic nham
nang cao tinh bd trg xtc tac, gop phan giit cho kich thudc
hat xuc tac khong thay di trong qua trinh st dung, dic biét
ddi véi xtc tac duge st dung ¢ nhiét d6 cao nhu xuc tac
dung dé reforming khi metan thanh hydro.

CeO, la mot vat liéu rat linh hoat voi cac tinh chat co
ban va két cau oxit bé mat cé thé duoc dieu chinh bang
cach pha tron véi kim loai chuyén tiép hodc cac kim loai
d4t hiém dé lam chat mang xuc tac [1]. Vat licu Ce(’)2 duoc
quan tam nghién ctru nho cac dac tinh nhu: lién két manh
voi xuc tac kim loai, kha nang luu trit va chira 6xy hoat hoa
[2]... Nhitng ddc tinh ndy ctia CeO, g6p phan lam giam kich
thude hat va tang dién tich bé mat cua xtc tac kim loai nho
luc lién két manh giﬁa CeO, va xtic tac kim loai, chéng qua
trinh carbon hod bé mat nho kha nang luu trit va chira 6xy
hoat hoa 16n, tir d6 1am tang dac tinh xuc tac [3].

’CeOQ ¢6 cau tric gidng béng hoa duoc ché tao tir tién
chat la vat li¢u Ce(OH)CO, ¢6 cau tr1:1c tuong tu bong hoa.
Nhiing bong hoa Ce(OH)CO3‘duoc tong hop bang phuorng
phap thily nhiét vdi thanh phan nguyén liéu 1la mudi Ce*,
acid acrylic, glucose va ammonia. Co ché hinh thanh bong
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hoa Ce(OH)CO, trong diéu kién thity nhiét véi thanh phan
nguyén liéu nhu trén da duoc nghién cuu [4]. Két qua chi
ra réng, & diéu kién nhiét do va ap suét cao, dau tién acid
acrylic s& phan tung voi glucose va polyme hoa dé tao ra
nhiing copolyme ghép [5, 6]. Sau d6 nhitng polyme nay bi
phan hity trong méi truong kiém [7, 8] dé tao thanh nhimng
phan tir hitu co lon. Nhiing phan t& hitu co nay s€ phan
g voi ammonia dé tao thanh nhitng phan tr hiru co ¢
chira nito [9]. Pong thoi sy phan huy cua cac cht hitu co
cling tao ra nhirg ion CO,* [7]. Nhitng ion nay sé phan g
v6i Ce(OH), duoc tao ra tir Ce’* va ammonia d¢ hinh thanh
nhiing hat Ce(OH)CO,. Nhing phén tir hitu co ¢6 chira nito
voi kich thude phan tu 16n s€ két hop vdi nhitng hat Ce(OH)
CO, dé tao thanh nhing hybrid. Nhitng hybrid nay sau do
tu sap xép trong diéu kién thuy nhiét véi nhiét do va ap suat
cao dé hinh thanh nhiing bong hoa Ce(OH)CO, [10, 11].
Nhitng bong hoa nay sau do dugc nung trong khong khi dé
nhiét phan vét lieu Ce(OH)CO, va phan huy cac chat hiru
co con lai trong bong hoa, ddng thoi oxy héa Ce* thanh
Ce** voi oxy khong khi dé thu dugc vat liéu CeO, ¢6 céu
triic bong hoa. Nhu vy, lugng, kich thudc va cau tric cua
nhitng phan tir hiru co c6 chira nito s& 1a nhitng yéu t6 quyét
dinh di véi céu tric bong hoa CeO,. Nhimg yéu t6 do lai
dugc quyét dinh tu thanh phan nguyén li¢u cia qua trinh
tong hop thiy nhiét.
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Abstract:

The Ce(OH)CO, with three-dimensional (3D) flower
structure has been prepared by the hydrothermal
method. The collected flowers consisted of nano-sized
petals and deep pores with the large pore volume, thus
had high surface area. After calcining Ce(OH)CO, at
600°C in air for 6 hours, CeO, (Ceria) were produced
with a flowerlike structure. The CeO, flowers had a
spherical structure with a diameter of 2-8 micrometers,
and the mesoporous structure inside of the microspheres
had the walls of 20-30 nanometers. The shape, size, and
distribution of the mesoporous could be controlled by
changing the ingredient quantities. This new material
can be used as a ceria-based catalyst for methane
reforming to produce hydrogen for solid oxide fuel cells.
This paper reports the effect of the ingredient quantities
in the hydrothermal process on the formed CeO, flowers.

Keywords: catalyst, CeO, flower, ceria, hydrothermal
method.
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2% Hdn hop Ce(OH)CO, ~N-R Ecanh hoa Ce(OH)CO, duoe két ndi
Hinh 1. M6 hinh hinh thanh bong hoa Ce(OH)CO, [4].

Cac bong hoa CeO, s& duge gin cac hat xuc tac kich
thudc nanomet. Nhiing bong hoa c6 gan xuic tac nano nay
sau d6 duogc dinh trén nhiing s¢oi Alumina-Silica dé tao
thanh gidy xtic tac img dung trong phan tmg reforming khi
metan dé san xuit khi hydro. Nho dic tinh vuot troi va dién
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tich bé mit 16n (do hinh dang bong hoa) ciia CeO, ma hi¢u
suét chuyén d6i metan s& dwoc ning cao.

Thuc nghiém

Héa chdt s dung trong nghién ciu bao gom:
mudi Cerium(IIl) nitrate hexahydrate Ce(NO,),.6H,0
(M,,=434,22 g/mol, Sigma Aldrich), D-(+)-Glucose
CH,,O0, (M,,=180,16 g/mol, Sigma Aldrich), acid acrylic
99% CH,0, (M =72,06 g/mol, d=1,051 g/ml, Sigma
Aldrich), dung dich Ammonia 25% NH,OH (Merck).

Thiét bi sir dung dé ché tao g(fm: binh autoclave Teflon
150 ml kém theo ndi hip bang thép day, 10 thay nhiét, 10
nung.

Thiét bi phan tich, danh gid dwoc sir dung gom: kinh hién
vi dién tor quét phat xa truong (Field Emission Scanning
Electron Microscope - FE-SEM) SU8010 Hitachi, Nhat
Ban dung dé quan sat hinh dang, kich thudc hat tao thanh,
dong thoi két hop véi phd tan xa ning lugng tia X (EDX:
energy dispersive X-ray spectroscopy) dé xac dinh ham
luong tuong ddi cac nguyén té trong san phim. Thiét bi
phan tich nhiét trong (Thermogravimetric analysis - TGA)
Thermoplus EVO2, Rigaku Co. Ltd., Nhat Ban ding dé
phan tich sy thay d6i khdi lugng miu khi nung & nhiét do
cao theo thoi gian.

Quy trinh ché tao: CeO, ¢6 ciu tric bong hoa dugc ché
tao bang phuong phap thuy nhiét [4]. Pau tién, glucose
dugc hoa tan trong nudce khir ion (DI) bang khudy tir, tiép
theo acid acrylic va mudi Ce(NO,),.6H,0 dugc thém vao
tao thanh mot dung dich dong nhat trong sudt. Cudi cung,
dung dich ammonia (25%) dugc thém tur tir vao dung dich,
thu duoc mot hon hop gel mau nau. Sau d6, hon hop duge
khudy & 30°C trong 5 gio, hdn hop gel sau khi khudy dugc
chuyén vao mot autoclave va dwoc duy tri & 180°C trong
72 gid. Sau 72 gid autoclave duoc lay ra va dé ngudi, thu
duoc chat ran mau nau. Chét rin duoc loc, rira 1an luot voi
nude khir ion (DI) va ethanol, cudi ciing dem sdy ¢ 80°C qua
dém dé thu duoc Ce(OH)CO, co chu truc bong hoa. Sau do
bong hoa Ce(OH)CO, dugc nung trong khong khi ¢ 600°C
trong 6 gio, thu dugc CeO, 6 céu trac bong hoa. Bong hoa
Ce(OH)CO, va CeO, duge dénh gia dic tinh bang kinh hién
vi dién tu quét (FE-SEM), phan tich nhiét trong (TGA).

Luong cua cic nguyén liéu duoc thay doi (trinh bay
trong bang 1) dé khao sat anh huong cia ham luong cac
nguyén lidu dén ciu tric ciia bong hoa Ce(OH)CO,.



Bang 1. Thanh phan nguyén li¢u dé tong hgp Ce(OH)CO, 6 cau
tric bong hoa.

Thanh phéin nguyén li¢u

ST Miu Ce(NO),6HO Glucose  Acidacrylic — NH,OH
(mol) (mol) (mol) (ml)
I CeOH)COA1 00075 00150 0,025 44
2 Ce(OH)CO 20,0075 00150 0,025 55
3 Ce(OH)CO3 0,075 00150 0,025 6.6
4 Ceo(OH)CO4 00075 00150 0,025 77
5 Ce(OH)COS 0,075 00075 0,025 6.6
6 Ce(OH)CO6  0,0075 00150 0,0150 6.6
7 Ce(OH)CO T 0,0075 00150 0,0300 6.6
Két qua va thao luan

Anh hwéng ciia thanh phan ammonia lén béng hoa
CeO

2

Ammonia 1a mot thanh phan nguyén liéu quan trong véi
hai chtrc nang chinh: thtr nhét 14 tao méi truong kiém cho
phan ng phan hily cac copolyme ghép, tao ra cac phan tu
hitu co kich thudc 16n, va thir hai 1a tiép tuc phan Gng véi
cac phan tir hitu co trén, tao ra cac phan tir hitu co c6 chua
nito dé két hop voi cac hat Ce(OH)CO, tao thanh nhimg
hybrid. Cac hybrid nay sau d6 tu sap xep trong diéu kién
thiy nhiét voi nhiét do va ap suit cao dé hinh thanh nhitng
bong hoa Ce(OH)CO,.

Hinh 2, 3, 4, 5 1a cac anh FE-SEM cua cac vat liéu
Ce(OH)CO,-1, Ce(OH)CO,-2, Ce(OH)CO,-3, ‘Ce(OH)
CO,-4 voi ll’Iang ammonia dugc st dung t,éng dan trong
qua trinh ché tao (bang 1). Hinh dnh cho thay nhiing bong
hoa c6 dang hinh cAu duoc tao thanh tur nhitng canh hoa la
Ce(OH)CO, rat mong V(')'i’d(?) day khoang 10:20 nmrlién két
v6i nhau tao thanh mot cau trac 3D v6i nhi€u 10 trong mé.
Nhirng bong hoa ndy ¢ cdu tric trong tu nhu bong hoa ché
tao boi nhém nghién cuu cua H. Li va cong su [4]. Su thay
dbi kich thudc va ciu trac ciia cac bong hoa Ce(OH)CO, khi
thay doi lugng ammonia dugc trinh bay trong bang 2.

Bang 2. Bang so sanh cac mau bong hoa Ce(OH)CO,.

Méu Ce(OH)CO,-1  Ce(OH)CO,-2 Ce(OH)CO,-3  Ce(OH)CO,-4

Duong kinh 2-3 34 5-6 5-8

bong hoa (um)

Canh hoa Mong, s6 Mong, s6 lwong ~ Mong, s6 luong ~ Day, s6 luong
Tuong it. nhiduhon miu 1. rt nhiéu. rét nhiéu.

Cu tric Bong hoachua  Bonghoahoan ~ Bonghoahoan ~ Bong hoa hoan
hoan chinh, 16 chinh, 16 rong nho ~ chinh, 15 rong chinh, 15 rong
rong 16n (200-  (100-200 nm), s0  ~ 200 nm, s0 ~ 100 nm, s0
600 nm), s0 lwong nhiéu. lwong l6n. lwong 16n.
luong it.
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Hinh 5. Anh FE-SEM clia miu Ce(OH)CO,-4.

Tir bang 2 c6 thé thay khi tang lugng ammonia sir dung
thi duong kinh bong hoa tang 1€n, d§ hoan chinh cua bong
hoa Ce(OH)CO, ciing nhu s6 lugng cén‘h hoa, d6 dac khit...
cua bong hoa ting. Trén cung mot bé mat bong hoa tao
thanh, khi s luong céc canh hoa (cing véi mao quén) ting
Ién s€ lam tang dién tich bé mat cta vat lidu, tir d6 lam tang
hoat tinh cua vat liéu khi trng dung vao xtc tac cho pin nhién
lidu. Tuy nhién, khi ting lvgng ammonia 1én qué nhiéu (7,7
ml), nhﬁ’r}g ~b6qg hoa Ce(OH)CO, c6 cdu trac rat chat khit
va mot so 10 trong mad bi bit kin. Kich thudc cuia cac bong
hoa ciing tang 1én v6i duong kinh bong hoa khoang tir 5-8
pm. Didu nay c6 thé duoc giai thich 1a do khi ting ndng do
ammonia dan téi ting ndng do cia nhitng phan tir hitu co
c6 chtra nito cling nhu lugng hybrid tdng, giup hinh thanh
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nhiing bong hoa Ce(OH)CO, co6 ciu trac hoan chinh hon.
Nhung khi lugng ammonia dugc sit dung qué nhidu, dan
dén ndng do cua cac hybrid tao thanh giita nhitng phan tir
huu co chira nito va cac hat Ce(OH)CO, qua cao nén khi ty
sap xép sé& hinh thanh nhiing bong hoa ¢6 cau trac qua chat
khit va ¢ kich thudc 16n. Bé tmg dung lam chat mang xtc
tac, mot cau triic qué chat khit nhu thé s& khong tt do dién
tich bé mat c6 thé giam, nhiéu 15 tréng ho bi bit kin va kich
thudc cua cac 16 tréng ho ciing nhoé nén khé phan tan xtc
tac 1én chit mang, dong thoi 1am giam luong xuc tac ¢ thé
dugc phan tan.

Bong hoa CeO, dugc ché tao biang cach nung tién chét
la bong hoa CeOH(CO) o nhiét do thich hop trong 6 gio.
Dé tim ra nhiét d6 nung ti uu tao thanh CeO,, mau Ce(OH)
CO, dugc phan tich TGA.
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Hinh 6. Két qua TGA ciia mau Ce(OH)CO,-3 nung trong khang
khi.

Hinh 6 1a gian 40 TGA-DTA ciia mau Ce(OH)CO,-3
nung trong khong khi. Puong TG cho thay mét sy giam khoi
luong khoang 40% tai nhi¢t d¢ khoang 300°C. Buong DTA
xuat hién mot dinh toa nhiét 16n tai khoang 300°C, tuong
(mg voi su mét khdi lugng mau néu trén. Phan Gng nhiét
phan Ce(OH)CO, 1a mét phan (mg thu nhi¢t. Con phan tmg
chéy ciia cac hop chét hitu co trong khong khi va phan tmg
oxy hoa Ce** thanh Ce4+ la nhitng phan (g toa nhi¢t. Nhu
vy két qua chi ra rang, khi nung mau Ce(OH)CO trong
khong khi, nhitng phan tmg phan hiy cac hop chat hitu co
con lai trong bong hoa va phan {mg oxy hoa Ce’* thanh Ce**
xdy ra dong thoi v6i phan (g nhi€t phan cua Ce(OH)CO,,
va sy mat khoi luong lon t61 khoang 40% la do sy phan
huy ciia cac hop chat hitu co con lai trong nhitng bong hoa
Ce(OH)CO,. Ngoai ra, sau 600°C, khdi lugng giam khong
dang ké nén chon 600°C 1am nhiét do nung cua Ce(OH)CO
dé dam bao cac hop chat hitu co da phan huy hét.

Hinh 7 14 két qua EDX clia mau CeO,-3. Phd EDX chi
xudt hién cac dinh cia Ce va O. Ng0a1 ra con c6 cac dinh
ctia cacbon tir bang keo cacbon dung dé gan mau chup FE-
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SEM. Két qua x4c nhan CeO, ché tao bang phuong phap sir
dung khong bi 14n tap chét.
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Hinh 7. Két qua EDX clia miu CeO,-3.

Cac hinh 8,9, 10, 11 1a anh FE-SEM ctia cic mau CeO,-
1, CeO,-2, CeO,-3, CeO,-4. Hinh anh cho thay cic bong
hoa CeO, c6 kich thude va cau triic 3D twong tu nhu nhiing
bong hoa Ce(OH)CO, dung d¢ tao ra chung. Chung t6 vige
nung mau trong khong khi khong lam thay do6i hoac pha huy
cAu tric bong hoa Ce(OH)CO,.

INT 10.0kV

Hinh 9. Anh FE-SEM ctia mau CeO,-2.

Hinh 10. Anh FE-SEM ctia miu CeO0,-3.



Hinh 11. Anh FE-SEM ciia mau CeO,-4.

Két qua thi nghiém cho thdy, thinh phdn ammonia c6
anh huong 16n t6i ciu tric bong hoa cua vat lisu Ce(OH)
CO, cing nhu CeO, thu dugc tir viéc nung bong hoa
Ce(OH)CO Tu cac ket qua thu dugc ¢ trén co thé théy,
lwong ammonia st dung dé thu duoc bong hoa Ce(OH)CO,
hoan chinh nhat 1a & thé tich 6,6 ml (Ce(OH)CO -3). Cac
bong hoa ché tao c6 kich thude 16n hon nhidu so VO’l cac
béo co khac bang phuong phap thiy nhiét tao ra ciu trac
18i - vo, kich thudc khoang 500 nm [12] va cau tric hoa kich
thudc gan 200 nm dugce tao tir nhirg thanh nano (chiéu dai
gan 100 nm va duong kinh 30 nm) dugc tao thanh tir nhimg
hat nano CeO, (duong kinh 10 nm) [13].

Anh hwong ciia thanh phén glucose dén ciu triic bong
hoa CeO,

Glucose ciing 1a mot thanh phan nguyén liéu déng vai
trd quan trong. N6 anh hudng t6i s6 lwong copolyme ghép
tao thanh: ¢ diéu kién thiy nhiét gém nhiét do va ap sudt
cao, acid acrylic s& phan tng polyme héa véi glucose dé
tao thanh cac copolyme ghép. Nhu vay, lugng nguyén ligu
glucose s& quyét dinh lugng va cau triic ctia cac copolyme
ghép tao ra, tir d6 anh huong dén lugng, cau tric va kich ¢
ctia cac phén tir hiru co chira nito, dan dén anh huong t6i ciu
tric ciia bong hoa Ce(OH)CO, tao thanh.

Hinh 12 1a anh FE-SEM ciia mau Ce(OH)CO,-5 voi
lugng glucose giam so véi mau Ce(OH)CO,-3, con luong
cua cac nguyén lidu khac khong thay ddi (bang 1) Nhiing
bong hoa c6 cau trac kém hoan hao hon so véi ¢ mau Ce(OH)
CO,-3 khi ton tai nhitng céu triic khong phai dang bong hoa
va ¢6 cac bong hoa bi két ty voi nhau tao thanh céac khdi 16m.
Hinh 13 1a anh FE-SEM cua mau CeO,-5 v6i nhilg bong
hoa CeO, co kich thudc va céu trac tu(mg tu nhu nhing
bong hoa Ce(OH)CO, dugc dung dé tao ra chung.

Ket qué cho thiy thanh phan glucose c¢6 anh hudng 16n
t6i cdu triic bong hoa Ce(OH)CO, ciing nhu CeO,, vi khi
giam lugng glucose s& dan dén giam sb lugng cua cac phan
tir hitu co chira nito ciing nhu thay di cu triic va kich
thude cua ching, anh hudng téi viée tao hybrid véi cac hat
Ce(OH)CO, cling nhu vige tyr sap xép cua cac hybrid nay dé
hinh thanh bong hoa Ce(OH)CO,. Nhu vy, 1u0'ng glucose
st dung dé thu dugc bong hoa Ce(OH)CO, t6t hon tuong
tmg véi luong str dung cho mau Ce(OH)CO,-3.
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Hinh 13. Anh FE-SEM clia mau CeO,-5.

Anh hwong cia thanh phan acid acrylic dén cau tric
bong hoa CeO,

Gidng nhu glucose, acid acrylic ciing c6 vai trd quan
trong, anh hudng t6i lugng va ciu trac cua cic copolyme
ghép tao thanh va tir d6 anh huong toi lwong, ciu tric va
kich thudc cua cac phén tir hitu co chira nito nén quyét dinh
dén céu tric cua bong hoa Ce(OH)CO, tao thanh.

Hinh 14, 15 1a anh FE-SEM ctia mau Ce(OH)CO,-6 va
Ce(OH)CO,-7 voi lugng str dung acid acrylic lan 11r0't giam
va tang so v6i Ce(OH)CO,-3 va luong cua cac nguyén liéu
khac khong thay doi (bang 1).

Quan sat hinh anh c6 thé thiy nhiing béng hoa Ce(OH)
CO,-6 va 7 co kich thudce tuong ty mau Ce(OH)CO,-3
nhung mau Ce(OH)CO,-6 c6 cau trac chat khit hon va co

Hinh 15. Anh FE-SEM ctia mau Ce(OH)CO,-7.
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su xudt hién cua Ce(OH)CO, dang hat trén bé mat cac canh
hoa. Diéu nay 1a do khi giam lugng acid acryhc sO 1u0ng
céc phan tir hitu co chira nito giam, dan dén giam nong do
cua cac hybrid gitra cac phan tu hitu co chira nito va cac hat
Ce(OH)CO, khién cho céc hat Ce(OH)CO, sap xép chat khit
voi nhau. Con vat li€u Ce(OH)CO -7 cling ¢6 kich thuoc
bong hoa tuong ty nhu 6 mau Ce(OH)CO -3, nhung c6 cau
trac tot hon va hoan hao hon, véi cac bong hoa dang cau
¢o kich thudce dong déu, 15 rong nhiéu, canh hoa mo sau,. ..

Hinh 16, 17 la anh FE-SEM cua cac vat li¢u CeO,-6, 7
thu duoc khi nung tién chat 1a cic bong hoa Ce(OH)CO
Nhitng bong hoa CeO, nay co kich thuge va cu trac twong
tu nhu nhiing bong hoa Ce(OH)CO, dugc dung dé tao ra
chiung. So sanh nhiing bong hoa ndy v6i CeO,-3 co thé
thdy ciing giéng nhu so sanh cac bong hoa Ce(OH)CO voi
nhau: bong hoa CeO,-6 khong hoan hao béng, con bong hoa
CeO,-7 hoan hdo hon hin bong hoa CeO,-3.

Hinh 17. Anh FE-SEM ctia m4u CeO,-7.

Luong acid acrylic str dung dé thu duoc mﬁu boéng hoa
Ce(OH)CO -7 cho bong hoa Ce(OH)CO, c¢6 céu triic hoan
hao nhét.

CeO, co cu triic bong hoa di dugc ’ché tao bang phuong
phap thuy nhi¢t. Bong hoa CeO, c6 cau trac 3D c¢6 dudong
kinh 2-8 pm véi cac canh hoa day 50-100 nm. Két qua khao
sat anh huong cia cac thanh phan nguyén liéu dung trong
qua trinh tong hop dén kich thudc va cdu tric clia bong hoa
CeO, chira réng, kich ¢, do ch?t khit VE:l d(f)‘ hoan hao ciu
triic cua nhiing bong hoa cé thé thay doi bang cach thay
d6i lugng cac nguyén liéu nhu ammonia, acid acrylic va
glucose ding trong qué trinh tong hop. Thay dbi cac thanh
phan nguyén liéu 1am anh huong dén cau tric, kich thude
ctia nhitng phén tir hitu co chira nito, 14 nhimng thanh phan
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quan trong c6 thé tao dwgc hybrid Véri nhfrng hat Ce(OH)
CO, ¢6 trong hdn hop phéan tng Va tu sap xep dé hinh thanh
nén bong hoa Ce(OH)CO, la tién chat dé ché tao vat licu
CeO, co cAu trac bong hoa.

Nhoém nghién ciru xin chan thanh cam on su hd tro kinh
phi ctia Dai hoc Quéc gia TP HO Chi Minh dé thuc hién
nghién ctru nay thong qua dé tai trong diém ma s6 B2017-
32-01.
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