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Tom tdt:

Béng hoa Ce(OH)CO, véi chu tric ba chidu (3D) ai dugc ché tao bing phuong phép thiy nhigt. Béng hoa ché
tao cé cdc cinh hoa kich thude nano, 15 rng siu va thé tich 13 réng 16m nén c6 dign tich bé mit cao. Sau khi nung
Ce(OH)CO & 600°C trong khéng khi trong 6 gier thu dwge CeO, (Ceria) co chu triic gibng bng hoa. Béng hoa CeO,

6 chu tric dang chu ﬂu’(‘mg kinh 2-8 micromet, bén trongla :ic mao quén véi bé diy céc vich 20-30 nm. Hinh dnng,
Kich thwéc va sy phan b6 ciia edc mao quan c6 thé dwgc didu khién bing cich thay ddi thanh phin nguyén ligu. Vit
lidu méi nity c6 thé dwyc sir dung lam chét xic tic dwa trén nén Ceria cho phan émg reforming khi metan tao think
nhién Lidu khi hydro cho pin nhién li¢u. Bai bio nay trinh biy inh hwing ciia cic thinh phin ngayén li¢u trong qua

trinh thity nhiét 1én bong hoa tao thanh,
Tie khda: bong hoa CeO,, ceria, thity nhigt, xic tic.
Chi 58 phién logiz 1.4

B4t van 02

Hién nay, nhitng nghién ctru vé xiic tic di theo 2 hudng:
(1) nghién ciru nh3m gidm kich thude hat xlc téc va (2)
nghién ciru vit liéu va chu trac ciia chit mang xtc téc nhim
nang cao tinh bd trg xtc tac, gop phén gitt cho kich thude
hat xiic thc khong thay déi trong qua trinh sit dung, diic biét
46i véi xac tic duge sir dung & nhiét d6 cao nhur xiic tic
dimg d¢ reforming khi metan thanh hydro.

Ce0, 12 mét vit lig rét linh hoat véi cac tifflfchat co
ban va ket chu oxit bé mjt co thé duqc didu chinh bing
cich pha tron voi kim loai chuyén tiép hodic céc kim loai
dAt hiém dé 1am chét mang xiic tic [1]. Vit liéu CeO, duge
quan tdm nghién ciru nhé cac dgc tinh nhu: lién ket manh
véi x0c tac kim loai, kha ning Iuu trif vi chira 6xy hoat hod
[2]... Nhitng déc tinh ndy cua CeO, gép phan 1am gidm kich
thuéc hat va ting dién tich bé mit cia xtic thc kim loai nhey
lyc lién két manh giita CeO, va xic tac kim loai, chéng qua
trinh carbon hod bé mét nhu kha ning luu triy va chira 6xy
hoat hod Iém, tir d6 Jam ting dac tinh xUc tic [3].

CeO, cb cu tric gibng bong hoa dugc ché tao tir tién
chét 13 vat ligu Ce(OH)CO, c6 chu truc twong tu bbng hoa.
Nhimg bong hoa Ce(OH)CO, duoc tng hgp bing phuong
phép thily nhiét v4i thanh phén nguyén hf;u 13 mudi Ce*,
acid acrylic, glucose v4 ammonia. Co ché hinh thanh bong
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hoa Ce(OH)CO, trong didu kién thity nhigt véi thlanh phén
nguyén li¢u ninr trén di dugc nghién ciru (4], Két qua chi
1a réng, & didu kién nhiét 46 va ap suét cao, diu tién acid
acrylic s& phan {mg vdi ghucose vi polyme héa dé tao ra
nhiimg copolyme ghép [5, 6]. Sau d6 nhiing polyme nay bi
phan hity trong méi tredmg kiém [7, 8] d€ tao thanh nhimg
phén tir hitu co 1én. Nhimg phan tir hitu co ndy s& phan
{mg v6i ammonia d tao thanh nhimg phan tr hitu co c6
chira nito [9]. Ddng thoi sw phéan hity ciia cdc chit hiru co
cling tgo ra nhimg ion CO,* (7). Nhiing ion ndy s& phan img
véi Ce(OH), duge tao ra tir Ce** va ammonia 48 hinh thanh
nhiing hat Ce(OH)CO,. Nhitng phén tir hitu co c6 chira nitc
v6i kich thude phan tir 16 s& két hop véi nhimg hat Ce(OH)
CO,l aé tao thanh l}hl'mg hybrid. Nhitng hybrid nay sau d6
tir sap xép trong diéu kign thiy nhiét véi nhiét 45 va 4p sut
cao dé hinh thanh nhing béng hoa Ce(OH)CO, [10, 11].
Nhitmg bbng hoa ndy sau d6 dugc nung trong khéng khi dé
nhigt phan vit liéu Ce(OH)CO, vi phin hay cic chét hiru
co con lai trong béng hoa, ddng thén oxy hoa Ce* thanh
Ce* v6i oxy khong khi dé thu duoc vat lidu Ce0, co ciu
tritc béng hoa. Nhu vay, lugng, kich thuée va chu trac cia
nhimg phan fir huu co ¢6 chifa nito s& 13 nhimg yéu t6 quyét
dinh déi véi cdu triic bong hoa CeO,. Nhimg yéu té do lai
duqc quyét dinh tir thinh phin nguyén lidu ciia qué trinh
téng hop thity nhiét.
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Abstract:

The Ce(OH)CO, with three-dimensional (3D) flower
structure has been prepared by the hydruthermal
method. The flowers i of d
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 could be d 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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¥ Hanhop Ce(OHICO, ~N-R icénh hoa C(OH)CO, duoc két nén
Hinh 1. M5 hinh hinh thanh bang hoa Ce(OH)CO, [4].

Céc bong hoa Ce0, s& dugc gén cdc hat xiic tic kich
thuéc nanomet. Nhitng bong hoa ¢6 gn xtic tic nano nay
sau d6 dm;rc dinh trén nhimg s¢i Alumina-Silica dé tao
thanh glay xtic téc ing dung trong phén (g reforming khi
metan d& san xuft khi hydro. Nh dic tinh vuot trdi va dién
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tich bé mit Ién (do hinh dang bong hoa) ciia CeO, ma higu
suét chuyén déi metan s& dwoc néng cao.

Thuc nghiém

Héa chédt s dung trong nghién ciu bao gom:
mudi Cerium(I) nitrate hexahydrate Ce(NO,),6H,0
(Mw43422 g/mol, Sigma Aldrich), D-(+)-Glucose
C.H,,0, (M,,=180,16 g/mol, Sigma Aldrich), acid acrylic
99% CHO, (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 gé‘m: binh autoclave Teflon
150 ml kém theo ndi hip bing thép day, 16 thiy nhigt, 15
nung.

Thiét bi phin tich, dénh gid dwoe sit dung gom: kinh hién
vi dién tir quét phat xa trudmg (Field Emission Scanning
Electron Microscope - FE-SEM) SU8010 Hitachi, Nhét
Ban ding dé quan sat hinh dang, kich thuéc hat tao thanh,
dbng thoi két hop véi phd tin xa ning lrong tia X (EDX:
energy dispersive X-ray spectroscopy) dé xaic dinh him
lugng twong dé1 cdc nguyén té trong san phim. Thiét b
phén tich nhiét trong (Thermogravimetric analysis - TGA)
Thermoplus EVO2, Rigaku Co. Ltd., Nhit Ban ding d&
phén tich s thay d6i khéi lugng mAu khi nung & nhiét d§
cao theo thi gian.

Quy trink ché tgo: CeO, c6 cu tric bong hoa duge ché
tao bing phuong phép thuy nhiét [4]. DAu tién, glucose
duge hda tan trong nuée khir ion (DI) bing khudy ti, tiép
theo acid acrylic va mubi Ce(NO,),.6H,0 dugc thém vio
tao thinh mt dung dich ddng nhét trong suét. Cudi cing,
dung dich ammonia (25%) duoc thém tr t vao dung dich,
thu duge mdt hdn hop gel mau ndu. Sau d6, hdn hop dwge
khudy & 30°C trong 5 gi®, hn hop gel sau khi khufy dwoc
chuyén vao mét autoclave vi dugc duy tri & 180°C trong
72 gid. Sau 72 gitr autoclave dugc 14y ra va dé ngudi, thu
duge chit rin mau nau. Cht rén dugc loc, rira lin luot véi
nuée khir ion (DI) va ethanol, cudt cling dem séy & 80°C qua
dém dé thu duge Ce(OH)CO, 66 céu triic bong hoa. Sau 46
bong hoa Ce(OH)CO, dugc nung trong khang khi & 600°C
trong 6 gids, thu duge CeO, c6 chu trac béng hoa. Bong hoa
Ce(OH)CO, v& CeO, dugce danh gid dic tinh bing kinh hién
vi dién tir quét (FE-SEM), phn tich nhiét trong (TGA).

Lugng ciia cic nguyén ligu duge thay ddi (trinh bay
trong bang 1) dé khio sét anh hudng ciia ham lwgng cic
nguyén lidu dén cAu tric cia bong hoa Ce(OH)CO,.



Bang 1. Thanh phin nguyén li¢u dé téng hgp Ce(OH)CO, c6 cau
tric bong hoa.

‘Thanh phin nguyén lign
ST Min CeNOyHO Glucose  Acidoclic | NHOH
(mol) mo) (ol (i)
1 COH)CO1 00075 00150 925 44
7 csOMCO2Z 0o o0 oms  ss
3 ceoHCO; 0005 o0 00ms 66
4 CeOHCO4 0007 Toms ooms 77
S comcos 0o oo o 66
COmeo6 ogrs o0 66
" Cdomeo,7 0TS w0 omw 6
Két qua va thio luan

Anhk hwedng ciia thanh phin ammonia lén bong hoa
CeO,

2

Ammonia 12 mét thanh phin nguyén liéu quan trong véi
bai chirc ning chinh: thér nbét 13 tac méi tredmg kiém cho
phan tmg phén hiy céc copolyme ghép, tao ra cic phin tir
hitu co kich thudc 16n, va thir hai 13 tiép tuc phan img véi
cac pha.n ir hitu co trén, tao ra cac phan tir hitu co c6 chira
nito d& két hop véi cdc hat Ce(OH)CO tao thanh nhimg
hybrid. Céc hybrid ndy sau d6 tu sip xép trong didu kign
thity nhiét véi nhiét d6 va &p sudt cao 48 hinh thanh nhimg
bong hoa Ce(OH)CO,.

Hinh 2, 3, 4, 5 14 cac anh FE-SEM cua cac vét ligu
Ce(OH)CO, 1, Ce(OH)CO,2, Ce(OH)CO,3, Ce(OH)
CO,4 véi hwng ammonia dwoc sir dung ting din trong
qua trinh ché tao (béug 1). Hinh anh cho théy nhimg bbng
hoa ¢é dang hinh cAu duge tzo thanh tir nhimg cagh hoa I3
Ce(OH)CO, rit méng véi 4 day khodng 10-20 ;&n Kkét
véi nhau tao thanh mét cau triic 3D voi nhidu 15 g mo.
Nhitng bong hoa ndy ¢6 céu triic twong ty nhur bong hoa ché
tao béi nhém nghién ciru cita H. Li va cong sur [4]. Sy thay
i kich thude va chu triic ciia céc bong hoa Ce(OH)CO, khi
thay ddi lugng ammonia dugc trinh bay trong bang 2.

Bang 2. Bing so sanh cic miu bong hoa Ce(OH)CO,.

Min Ce(OH)CO;1 CHOH)COZ  Ce(OH)CO3  ColOH)CO-4
Puimgkih 23 34 56 53
booghoa(um) o

Cinh hoa Ming, s Mung,mlllqng Méng.sélm,ng my sélmg
lugng it. n}nhhm miul  citnhiée,

Chntrie Bonghonchva Bénghoahoin  Bénghoahoin  Bonghon hoin
hoénohich, 1§ chinh, 1§ sbag b chinh, 1§ réng chinh, 15 ring
réng 16 {200- (100200 mm), sb ~200mms5  ~100om,sb
6W0nm),s6  lugng Lugng Iém. Tuong lén.
hegmg it.

Khoa hoc Tu nhién ==

Hinh 5. Anh FE-SEM ciia miu Ce(OH)CO,-4.

Tix bang 2 c6 thé thiy khi ting hrgng ammonia sir dung
thi dwdng kinh bdng hoa tang 1€n, d4 hoan chinh cia béng
hoa Ce(OH)CO, ciing nhu s6 lugng canh hoa, d déc khit. ..
ciia bong hoa ting. Trén cing mét bé mit bong hoa tao
thanh, khi s lwong cac canh hoa (cung voi mao quén) ting
[én s& lam ting dién tich bé mit clia vat ligu, tir 46 l1am tang
hoat tinh cia vat liéu khi img dung vao xiic tic cho pin nhién
liéu. Tuy nhién, khi ting luong ammonia lén qui nhiéu (7,7
ml), nhimg bong hoa Ce(OH)CO, c6 chu triic it chat khit
vi mdt sb 18 tréng md bi bit kin. Kich thude ciia cac boéng
hoa ciing ting lén voi dudng kinh bong hoa khoang tir 5-8
pm. Didu ndy c6 thé dugc giai thich I3 do khi ting néng 4o
ammonia diin t6i ting ndng d6 ciia nhimg phan tir hiru co
¢ chira nito cling nhu Juong hybrid ting, gitp hinh thanh
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nhitng bong hoa Ce(OH)CO, ¢6 chu triic hoan chinh hom.
Nhung khi luong ammonia dugc sir dung qua nhidu, din
dén nong d6 cla céc hybrid tao thinh giira nhiing phan tir
huu co chira nite va cdc hat Ce(OH)CO, qua cao nén khi t
s8p xép 58 hinh thanh nhitg béng hoa ¢6 ciu tric qua chit
khit va ¢6 kich thudc 1. Dé tmg dung lim chit mang xiic
tac, mét cAu triic quéa chit khit nhur thé s& khéng bt do dién
tich b& mit ¢6 thé giam, nhidu 18 tréng ho bi bit kin va kich
thude ciia céc 18 trdng h ciing nhé nén kho phén tan xiic
tac 1én chit mang, ddng thosi 1am giam hrong xic tic cb thé
dugc phén tan,

Béng hoa CeO, dugc ché tao biing céch nung tién chét
13 bong hoa CeOH(CO) & nhiét @3 thich hop trong 6 gid.
D4 tim ra nhiét 46 nung t6i wu tao thanh Ce0,, mau Ce(OH)
CO, dugc phén tich TGA.

20

10

oI
B
g -10
_g -20
=
& 30

40

-50

-0

100 200 300 400 500 600
Nhiét d§ (°C)

Hinh 6. Két qui TGA clia miu Ce(OH)CO,-3 nung trong khong
khi.

Hinh 6 13 gian 6 TGA-DTA ciia miu Ce(OH)CO,3
nung trong khéng khi. Pudmg TG cho thiy mét su giam kh01
Twong khoang 40% tai nhiét d6 khoa 00°C. Puomg DTA
xuft hién mét dinh téa nhidt 16n ang 300°C, tuong
éng voi su mat khéi hrong mé . Phan {mg nhiét
phin Ce(OH)CO, 14 m§t phan Gng thu nhigt. Con phén tmg
chay cita cac hop chét hitu co trong khéng khi va phan mg
oxy hoa Ce* thanh Ce“ 1 nhiing phén tmg t6a nhigt. Nhu
viy két qua chi ra ring, khi nung miu Ce(OH)CO, trong
khéng khi, nhitng phan img phén hiy céc hop chét hlru co
con lai trong bdng hoa va phan {mg oxy héa Ce* thanh Cet
x3dy ra dong thoi véi phén g nhiét phan cua Ce(OH)CO,,
va sy mét khéi lwong 16n 16i khoang 40% i do sy phin
hily ctia céc hgp cht hiru co con lai trong nhimg béng hoa
Ce(OH)CO,. Ngoii ra, sau 600°C, khi lugng giam khéng
dang ké nén chon 600°C 1am nhiét 46 nung cia Ce(OH)CO,
& dam bio cdc hop chét hifu co dd phan hiy hét,

Hinh 712 két qui EDX cita miu Ce0,-3. Phd EDX chi
xuit hién cdc dinh cia Ce va O. Ngoai ra con ¢6 céc dinh
clia cacbon tir bing keo cacbon ding dé gin miu chup FE-
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SEM. Két qua x4c nhin CeO, ché tao bing phirong phap sir
dung khéng bi ln tap chat.
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Hinh 7. Két qua EDX clia miu CeO,-3.

Céc hinh 8,9, 10, 11 13 4nh FE-SEM clia cic mauCeO -
1, Ce0,-2, Ce0,-3, CeO,-4. Hinh anh cho thiy cic bong
hoa CeO co kwh thudée va chu tric 3D twong tw nhw nhimg
bong hoa Ce(OH)CO, ding dé ta0 ra ching, Chimg 6 viée
nung mAu trong khdng khi khong 1am thay ddi hodc phé hay
cau triic bong hoa Ce(OH)CO,.

Hinh 9. Anh FE-SEM ciia miu Ce0,-2.

e

Hinh 10. Anh FE-SEM clia miu Ce0,-3.
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Hinh 11. Anh FE-SEM ciia m3u Ce0,-4.

Két qua thi nghiém cho thiy, thanh phin ammonia co
anh hudmg 16n t6i chu tric bong hoa cia vit ligu Ce(OH)
CO, ciing nhu CeO, thu dugc tir viée nung bong hoa
Ce(OH)CO Tir cic két qua thu duoe & trén c6 thé thiy,
Iwgng ammonia sir dyng ¢ dé thu dugc bong hoa Ce(OH)CO,
hoan chinh nhét 13 & thé tich 6,6 ml (Ce(OH)CO -3). Cac
bong hoa ché tao ¢6 kich thuée 16n hon nhiéu so véi cic
béo cdo khic bing phuong phap thity nhiét tao ra céu triic
184 - v6, kich thuéc khoang 500 nm [12] va cu tric hoa kich
thude g%n 200 nm duoc tao tir nhimg thanh nano (chiéu dai
ghn 100 nm va dudmg kinh 30 nm) dwoc tao thanh tir nhimg
hat nano CeQ, (duwdng kinh 10 nm) [13).

Anh hwéng cita thanh phin glucose dén cdu tric bong
hoa Ce0,

Glucose ciing 14 mét thanh phin nguyén ligu dong vai
rd quan trong. N6 4nh hudng i s& lugng copolyme ghép
tao thanh: & didu kién thiy nhiét gbm nhigt do va 4p sudt
cao, acid acrylic s& phan tmg polyme hoa vé1 glucose dé
tao thanh cic copolyme ghép. Nhur viy, luong nguyén ligu
glucose s& quyét dinh lugng va cu tric cia cac copolyme
ghép tao ra, tir d6 anh hudng dén luong, chu tritc va kich c&
cia cdc phén tir hitu co chira nito, din dén anh hudng t6i ciu
triic céia béng hoa Ce(OH)CO; tao thanh.

Hinh 12 I3 4nh FE-SEM ciia miu Ce(OH)C voi
Trong glucose gidm so véi miu Ce(OH)CO,-3, C(wmmg
clia c4c nguyén ligu khac khéng thay dbi (baug 1) Nhitng
bong hoa co cau triic kém hoan héo hon so véi & miu Ce(OH)
CO,-3 khi tdn tai nhimg cu triic khéng phii dang bong hoa
va co céc bong hoa bj két tu véi nhau tao thanh céc Kkhéi lon.
Hinh 13 la anh FE-SEM cua rnau CeO,-5 véi nhimg béng
hoa CeQ, c6 kich thude va chu tric tuong t nhu nhimng
bong hoa Ce(OH)CO, duge dimg € tao ra ching.

Ket qué cho thy thanh phin glucose ¢6 4nh huémg 16n
t6i chu tric bbng hoa Ce(OH)CO cling nhe CeQ,, vi kh1
giam lugng glucose s& dan dén giam sé lugng cua céc phan
tir hitu co chita nito cling nbw thay d8i chu tric va kich
thuéc cila ching, anh hudng t6i viée tao hybrid voi cée hat
Ce(OH)CO, ciing nhur vige t sip xép ciia céc hybrid nay dé
hinh thinh béng hoa Ce(OH)CO,. Nhu véy, luong glucose
st dung @& thu dwgc bong hoa Ce(OH)CO, tét hon twong
img v6i lugng sir dung cho méu Ce(OH)CO,-3.
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Hinh 13.

nh FE-SEM clia miu Ce0,-5.

Anh hwéng ciia thanh phin acid acrylic dén céu tric
bong hoa CeO,

Gibng nhu glucose, acid acrylic ciing c6 vai trd quan
trong, 4nh hudmg t6i lwgng va ciu tric ciia cdc copolyme
ghép tao thanh v tir 46 4nh huéng téi luong, chu tric va
kich thudc cia céc phan tir hifu co chia nito nén quyét dinh
dén cau triic cia bong hoa Ce(OH)CO, tao thanh,

Hinh 14, 15 13 énh FE-SEM ciia miu Ce(OH)CO;-6 va
Ce(OH)CO,-7 véi lugng sir dung acid acrylic IAn lum gidm
va ting so v6i Ce(OH)CO,-3 va lugng ciia cic nguyén ligu
khic khéng thay dbi (hang 1).

Quan st hinh anh c6 thé thiy nhimg béng hoa Ce(OH)
CO,-6 vd 7 ¢6 kich thude tuong tr mau Ce(OH)CO;-3
uhlmg méu Ce(OH)CO,-6 c6 céu tric chit khit hon va co

Hinh 15, Anh FE-SEM ciia miu Ce(OH)CO,-7.
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su xuét hién cia Ce(OH)CO; dang hat trén bé mat cac caoh
hoa. Diéu ndy 14 do khi giam luong acid acrylic, s6  lugng
céc phan tir hifu co chira nito giam, din dén gidm nbng do
ctia cc hybrid gitra cic phén tir hiru co chia nito va céc hat
Ce(OH)CO, khién cho cc hat Ce(OH)CO, sép xép chit khit
véi nhau. Con vat ligu Ce(OH)CO,-7 ciing c6 kich thude
bong hoa twong ty nhw & mau Ce(OH)CO,-3, nhung c6 cau
triic tdt hon va ‘hoin hio h(m, voi cac bong hoa dang ciu
¢ kich thuée dong du, 13 réng nhiéu, cinh hoa mé séu,..

Hinh 16, 17 13 4nh FE-SEM clia cic v4 u Ce0,-6, 7
thu dwoc khi nung tién chét 13 cic bong hoa Ce(OH)CO
Nhitng bng hoa CeQ, ndy c6 kich thude v chu tric tuong
tur nhu nhing bong hoa Ce(OH)CO, dugc ding dé tao ra
chiing. So sanh nhimg bdng hoa niy véi CeO,-3 c6 thé
thily ciing giéng nhu so sinh céc bong hoa Ce(OH)CO voi
nhau: béng hoa CeO,-6 khdng hodn hio béing, con bong hoa
CeD,-7 hoan hio ho‘n hin bdng hoa Ce0,-3.

Hinh 17, Anh FE-SEM ciia miu CeO,

Lugng acid acrylic sir dung dé thu duge min bong hoa
Ce(OH’)COI—7 cho bdng hoa Ce(OH)CO; ¢6 cau tric hoan
hao nhat.

Két luan

Ce0, ¢6 céu triic bong hoa di duge ché tao bing phuong
phép thity nhiét. Bong hoa CeO, ¢ cu tric 3D c6 dudng
kinh 2-8 pm véi céc canh hoa diy 50-100 nm. Két qua khao
sét 4nh hudng cila cic thank phin nguyén ligu ding trong
qua trinh tong hop dén kich thudc va céu tric ciia béng hoa
CeO, chi ra ring, kich c&, 9 chit khit va d9 hoan hao chu
triic clia nhimg bong hoa 6 thé thay dbi bing cdch thay
d6i lwgng céc nguyén lidu nhu ammonia, acid acrylic va
glucose dimg trong qud trinh tdng ho'p Thay dbi cac thanh
phin nguyén ligu lam anh huémg dén chu tric, kich thuéc
ctia nhitng phén ti hiru co chira nito, 1a nhimg thanh phin

rc
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quan trong ¢6 thé tao duoc hybrid vm nhing hat Ce(OH)
CO, 6 trong £én hop phén img vaty sap xeép @& hioh thanh
nén bong hoa Ce(OH)CO, la tidn chat dé ché tao vét lidu
CeO, cé céu triie béng hoa.
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‘Nhém nghién ol xin chan thanh cém on sy hé trg kinh
phi ctia Dai hoc Quéc gia TP H Chi Minh dé thuc hién
nghién ciru nay thong qua dé tai trong diém ma s B2017-
32-01.
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