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TONG HQP, XAC PINH CAU TRUC VA THU HOAT TINH XUC TAC
CHUYEN HOA m-XYLEN CUA NdVO, va NdVO4:A* (A = Gd, Bi)
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SUMMARY

SYNTHESIS, CHARACTERIZATION AND m-XYLENE DECOMPOSITION
CATALYST OF NdVO, AND NdVO,:A* (A = Gd, Bi)

NdVO, and NdVO,:A** (A = Gd, Bi) was synthesized by the combustion technique and
characterized by X-ray diffraction, UV-vis spectroscopy, energy dispersion by X-rays,
scanning electron microscopy and BET surface area analyzer. The degradation of m-
xylene was studied over NdVO, and NdVO,:A** compounds. The amount of A
substituted was studied at 5%. All the compounds showed high oxidative activity
towards m-xylene degradation, especially NdVO,.
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1. MO PAU

Hién nay, viéc xu li cac khi thai gay 6
nhidm di tré thanh mot van dé toan
cau [1].

Dé lam giam sy 6 nhiém khdng khi, cac
nghién cuu hién nay tap trung vao viéc
chuyén héa cac chit doc hai thanh céc
chat khong doc hai. Hiéu qua cua céac
qua trinh chuyén héa dé lai phu thudc
vao hoat tinh cua chat xuc tac duoc sir
dung.

V& mat xuc tac, vat liéu nano NdVO, di
va dang duoc quan tdm nghién ctu. Khi
thay thé mot phan Nd trong NdVO,
bang nguyén t6 chuyén tiép ho d hoic
nguyén té dat hiém khéc s& tao thanh vat
licu pha tap NdVO.A%* c6 tinh chét
phat quang va xuc tac quang [2, 4-8].
Bén canh d6, cac vat liéu vanadat con
thé hién kha ning xuc tac phong phii [9-
11]. Trong chuyén héa khi thai, xic tac
duoc tap trung nghién cuu la hé vat liéu



provskite [1, 3], cac vat liu kiéu
vanadat con it dugc nghién cuu. Do vay,
trong nghién ctu nay, vat liéu nano
NdVO, va NdVO4: A* (A = Gd, Bi)
duoc tong hop va thir hoat tinh xdc tac
chuyén héa m-xylen, mot chat dé bay
hoi, doc hai va kha bén.

2. THUC NGHIEM

1. Tong hop va xéc dinh ciu tric

Tat ca cac vat lieu NdVO, va
NdVO,:A¥ (A = Gd, Bi) dugc tdng hop
bang phwong phap d6t chay [2, 4].
Nguyén liéu ban dau dwoc chuan bj
bang céch pha tron cac dung dich neodim
nitrat, amoni vanadat, A(IIl) nitrat va
glyxin. Ti I¢ mol cua neodim, amoni
vanadat, A(II) nitrat va glyxin day la
chat @6t chay lan luot bang (1-x) : 1: X :
2 (x 1a % nguyén ta pha tap). Trong
nghién ctu nay, ti 1& pha tap ion A%
bang 5% (x = 0,05). Dung dich ban dau
dugc cb can va dugc nung so by o
500°C. C4c vat liéu nano oxit phuc hop
NdVO, va NdVO,:A* dugc hinh thanh
do qua trinh nung xay ra sy dét chay cac
gdc nitrat va glyxin, kém theo toéa nhiét
rat manh.

Cac vat liéu nano NdVO,4 va NdVO,:A**
dugc xac dinh ciu trac bang phuong
phap nhiéu xa tia X (XRD), phd hong
ngoai (IR), chup anh bang kinh hién vi
dién tir quét (SEM), chup phd tan sic
nang luong tia X (EDX) va do dién tich
bé mit riéng (BET). Gian do nhidu xa tia
X duogc ghi trén may Siemens D5000
véi bie xa CuKatrong vung 26t 10-

80°. Anh SEM cua vat li¢u duoc ghi trén
may Hitachi S4800.

2. Khao sat hoat tinh xtc tac

Hoat tinh xUc tac cua vat liéu trong phan
ung oxi héa m-xylen dugc nghién ctru
trén hé thiét bi vi dong voéi cac diéu kién
phan g nhu sau:

Khéi lwong mau xdc tac 1a 0,2 gam va
duoc hoat hoa & 400°C trong 2 gio.

Luu lugng khi m-xylen la 2 lit/gio (binh
nguyén liéu dugc gitt & 0°C).

Ap suit téng cong cua dong khi phan
g va khi mang bang 760 mmHg.

Ham lugng m-xylen trong dong khi tong
la 2165 ppm theo thé tich.

Nhiét do phan ung tir 300 - 400°C.

3. KET QUA VA THAO LUAN

1. Khao sat diéu kién tong hop

+ Anh hwong cua nhiét do:

Vit liéu NdVO, dugc nung ¢ cac nhiét
d6 500, 600 va 700°C, sau d6 dugc xéc
dinh cdu trac bang phuong phap XRD
(hinh 1).
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Hinh 1. Gidn @6 XRD cua vit liéu
NdVOy nung ¢ cdc nhiét do 500, 600 va
700°C.

Hinh 1 cho thdy, ¢ 600 va 700°C tinh thé
vt liéu d3 duoc hinh thanh don pha, nén
nhidu xa thap. Trong nghién ctu, cac
mau NdVO,:A** déu duoc nung & nhiét

d6 600°C trong 1 gio.

+ Anh hwéng cua ti 1é mol vanadat va
glyxin:

Ti 1€ mol vanadat va glyxin dugc nghién
ctru tvong ung la 1 : k (k =2+5). Khi k
= 2, vat liéu téng hop don pha, nén
nhiéu xa thap. Khi k ting, cau triic tinh
thé cua vat liéu khong on dinh, nén
nhiéu xa cao. Nhu vy, khi ting luong
glyxin 1am chat dbt chay, qua trinh oxi
hoa - khir téa nhiét rat manh, toc d¢ hinh
thanh tinh thé nhanh din dén cau tric
tinh thé khong on dinh. Nhu vay, k = 2
1a diéu kién thich hop dé téng hop vat
liu.

2. Xac dinh céu tric vat liéu

Trude hét, ciu trac cac vat liéu dugc xac
dinh bang phuong phap nhidu xa tia X.
Trén gian dd XRD cua NdVO, va
NdVO,: A%, tit ca cac vach nhidu xa
10

déu trang véi ciu trac kiéu zircon véi
nhom dbi xang 14,/amd.

Ngoai ra, gian dd XRD cua NdVO,:A¥*
cho thiy céc vat liéu duoc tong hop 1a
don pha, buéc dau cho thdy cac nguyén
t6 pha tap di di vao nén tinh thé, thay
thé mot phan neodim trong mang cha
NdVO,.
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Hinh 2. Gian d6 XRD cua c4c vt li¢u

NdVO4A* (A* = Gd, Bi)
Tir gian d6 XRD, kich thudc trung binh
cua tinh thé ciing duoc xac dinh theo
cong thac Scherrer (bang 1). Két qua
cho thay, sy pha tap c6 lam thay doi
kich thudc trung binh cua tinh thé va vat
ligu co kich thuéc tinh thé nho nhat 1a
NdVO,:Bi*".



Bang 1. Kich thusc tinh thé trung binh
(a) cua cac vat liéu tong hop

Mau | NdVO, | NdvO,:Gd* | NdVO,:Bi*

a, nm 45,3 49,3 44,6

Tiép theo, cac nguyén td trong thanh
phﬁn cua vat liéu dugc xac dinh bé“mg
phép do EDX (hinh 3). Két qua cho thay
¢ su xuét hién tin hiéu cua cac nguyén
t6 dtng nhu thanh phan du kién. Diéu
nay chimg t6 cac vat liéu di dugc tong
hop thanh cong, cac nguyén té pha tap
da di vao nén tinh thé.
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Hinh 3. Gian d6 EDX ciia vdt liéu
NdVO, va NdVO,:A%*,

Pé xé4c dinh thém ciu trGc cua vat liéu,
phd hong ngoai cua céc vat liéu da duoc
ghi, hinh 4 trinh bay phd IR cia mau
NdVO,.

Phd IR cua vat lieu NdVO, xuét hién
cac van hap thu nhon, manh & 791,2;
853,6 cm™ tuong (ng voi dao dong cua
lién két V-O (ctia nhémVO?), cac van
423,1; 510,5; 572,9 cm™ dugc quy cho
dao dong cua lién két Nd-O.
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Hinh 4. Phé IR cua vt ligu NdVO,.

Hinh thai bé mat va kich thudc hat cua
vat liéu da duoc xac dinh trén anh SEM
(hinh 5). Két qua cho thiy cac hat c6
dang hinh cau, phan b tuong ddi roi rac
V6i kich thudc hat kha dong déu trong
khoang 50-60 nm.

Anh SEM ciing cho thiy cd su thay doi
nho vé kich thudc hat cua vat liéu pha
tap va khdng pha tap. Két qua nay pho
hop voi tinh todn theo cbng thtc
Scherrer & bang 1. O tit ca cac mau
nghién ctu, cac hat phan bd twong ddi
tach roi nhau. Didu ndy s& lam tang dién
tich bé mat riéng cua vat liéu, tir 6 lam
tang hoat tinh xuc tac.
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Hinh 5. Anh SEM ciia cdc vét liéu
NdVO, va NdVO,:A*".
Két qua do dién tich bé mat riéng (o) ddi

Véi cac vat liéu tong hop dugc trinh bay
& bang 2. Két qua cho thiy céc vat liéu
déu c6 dién tich riéng bé mat kha 16n, tir
d6 co thé 1am tang hoat tinh x(c téc.
Bang 2. Dién tich bé mat riéng cua cac
vat liéu tong hop

Truéc tién, hoat tinh xdc tac cua mau
NdVO, dugc khao sat trong phan ng
chuyén hoa m-xylen trong khoang nhiét
do6 tir 300 dén 400°C. Két qua dugc dua
ra trén bang 3 va hinh 6.

Bang 3. P chuyén hda m-xylen trén xdc
tac NdVO, ¢ nhiér dg 300, 350 va 400°C

Thoi gian
(pht) 15 | 30 | 45 | 60

bo |300°C | 788|781 |784 786

chuyén | 350°C [ 91,3 [ 89,3[89,4 89,3

héa o
(%) 400°C | 96,2 | 97,4 | 979 | 98,1

Két qua & bang 3 va hinh 6 cho thay,
chat xdc tdc NdVO, ¢6 vu diém noi bat
1a d6 chuyén héa m-xylen 6n dinh theo
thoi gian va thoi gian bat dau cd tac
dung xdc tac ngin. D6 chuyén héa c6
thé dat gan 100% & 400°C.
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Hinh 6. 6 chuyén hoa m-xylen theo
thoi gian trén xdc tac NdvVO, ¢ 300, 350
va 400°C.

Két qua khao sat ddi véi mau
NdVO,:Gd** va NdVO,:Bi*" cho thiy
d6 chuyén hda m-xylen & 400°C lan luot

la 80% va 90% (bang 4).
Bdang 4. P chuyén hoa ciia m-xylen trén
xdc tac NdVO,:Gd*" va NdVO,:Bi** &
400°C

vy | NGV [ NGVO:G [ NdVO.B
Oy d |
2
;' M7 348 355 19.3

Thai gian (phat) 15 | 30 | 45 | 60

3. Hoat tinh xtc tac cia vat li¢u
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Bo [ YVO.Gd™ | 798 | 706 | 799 | 801
chuyen —
hoa () | YVOBIT | 870 | 87,2 | 878 | 875




Két qua ¢ bang 2 va 3 cho thy, céac vat
lisu NdVO, va NdVO4A* déu c6 tac
dung xc tac tét dé chuyén hda m-xylen
& 400°C, trong d6 manh nhit 1a mau
NdVO,.

4. KET LUAN

Trong nghién cau nay, vat liéu nano
NdVO, va NdVO,A* (A = Gd, Bi) da
dugc tong hop bing phuong phap dbt
chay, & nhiét d6 nung la 600°C, trong 1
gio. Céc vat liéu thu duoc la don pha vai
kich thudc hat trong khoang 50-60 nm.
Cac vat ligu NdVO, va NdVO,:A®" déu
c6 kha nang xtc tac cho phan ung oxi
hoa m-xylen, trong d6 tot nhat 1a NdVO,
(chuyén héa gan 100% m-xylen &
400°C). Pay 1a mot nhiét do tuong ddi
thap, va vat liéu co tiém niang ung dung
vao thuc tién dé xt 1i khi thai doc hai.
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