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SUMMARY

SYNTHESIS NANO-CRYSTALLINE LiAVOy (A = Co, Ni, Zn)
BY COMBUSTION PROCESS

LiNO;, A(NO;),.6H,O and NH,VO; were used to synthesize nano-crystalline LiAVO, by
combustion method using glycine as a reducer. The resulting products were characterized by
X-ray diffraction, IR spectroscopy, energy dispersive X-rays spectroscopy, scanning electron
microscopy and BET surface area analyzer. It was found that nano-crystalline LiAVO, with
inverse spinel structure. The degradation of m-xylene was studied at 350, 400 and 450°C over

LiAVO, catalyst. The oxidative degradation of the LiZnVO, nanopowder was higher than that

of LiCoVO, or LiNiVO,.
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1. MO PAU

Xt 1i 6 nhiém khong khi hién 1a mot vin dé
cap bach ¢ nudc ta [1]. D6i v6i cac tac nhan
gdy 6 nhidm 14 cac chét hitu co, can thiét phai
chuyén hoa ching thanh cac chit it doc hai
hon hoic chuyén hoa hoan toan thanh cacbon
dioxit va nudc. Hi€u qua cia qua trinh
chuyén hoa d6 phu thudc chi yéu vao hoat
tinh cua chit xtc tac duogc str dung.

V& mit xtc tac, vat liéu nano vanadat thé
hién kha nang xuc tdc phong phu [2, 3].
Tuy nhién, trong chuyén héa cic chat hiru
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co doc hai, xtc tac dugc tap trung nghién
ctru 1a hé vat li€u perovskit [3], cac vat liéu
vanadat con it duoc dé cap. Riéng vdi hé
LiAVO, c4c nghién ctru chi dé cap dén tinh
chit quang va tmg dung trong ché tao catot
[4-8, 12]. Trong nghién clru nay, vat liéu
nano LiAVO, duoc tdng hop bang phuong
phap dbt chay, sau d6 dugc sir dung dé 1am
chit xuc tac chuyén hoa m-xylen, mot chat
d& bay hoi, doc hai va kha bén.

2. THUC NGHIEM

2.1. Tong hop va x4c dinh ciu tric



Hoa tan cac chit LiNO;, A(NOs),.6H,0 va
NH;VO; trong cac cbe riéng biét roi tron
1an ching thanh mot dung dich dong nht.
Hoa tan thém glyxin vao dung dich réi dun
nong & 70°C, ddng thoi khudy tir lién tuc
cho dén khi thu duoc mudi 4m. Sy kho
mudi 4m rdi dem nung so bd & 300°C trong
1 gio. Tiép d6, nghién nhé san phdm trong

cbi ma ndo rdi tiép tuc nung ¢ cac nhiét do
400-700°C trong 1 gio, cac vat liéu nano
LiAVO, dugc tao thanh do trong qua trinh
nung xay ra sy dot chay cic gdc nitrat va
glyxin, kém theo toa nhiét rAt manh.

Toan bd qua trinh téng hop vat liéu nano
LiAVO, dugc biéu dién trén hinh 1.
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20 NH4VO 3

)
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Nghién trong cbi
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Hinh 1. So d6 téng hop vit liéu nano LiAVO, bang phicong phdp dot chay.

Vit liéu nano LiAVO, dugc xac dinh cdu
tric bang phuong phap nhidu xa tia X, phd
hdng ngoai, chup anh bang kinh hién vi
dién tir quét, chup phd tan sic ning luong
tia X va do dién tich b& mit riéng. Gian dd
nhiéu xa tia X dugc ghi trén may Siemens
D5000 vo1i birc xa CuKa tai Vién Khoa hoc
Vit liéu - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Anh SEM cua vat liu
dugc ghi trén may Hitachi S4800 tai Vién
Vé sinh Dich té Trung uong.

2.2 Khao sat hoat tinh xtc tac

Hoat tinh xuc tac cta vat liéu trong phan
ung oxi hoa m-xylen dugc nghién ctru trén
hé thiét bi vi dong tai Khoa Hoa hoc,
Trudng Pai hoc Su pham Ha Noi vdi cac
diéu kién nhu sau:

Khéi lugng mau xuc tac 13 0,2 gam va duogc
hoat hoa & 400°C trong 2 gid.

Luu lugng khi m-xylen la 2 lit/gio' (binh
nguyén liéu dugc gitr & 0°C).
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Ap suét tdng cong cua dong khi phan tng
va khi mang bang 760 mmHg.

Ham luong m-xylen trong dong khi téng 1a
2165 ppm theo thé tich.

Nhiét d6 phan (ng tir 350 - 450°C.

3. KET QUA VA THAO LUAN

3.1. Khéo sat diéu kién tong hop

Anh hudng cta nhiét d6: Vat liéu LiCoVO,
nung noéng & cac nhiét do 300, 400 va
500°C, sau d6 dugc xac dinh cdu trac tinh
the bang phuong phap XRD (h1nh 2a)
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Deh;i;zh 2a. Gzan d‘g }(RD cua LiCoVO, nung
6 cdc nhiét dg 300, 400 va 500°C.
Hinh 2a cho thiy, & 400°C vat liéu dwoc hinh
thanh nhung chwa don pha. Bén 500°C thi vat
liéu da duoc hinh thanh don pha, anh nhiéu
xa c6 nén thip, chimg to cdu trac tinh thé da
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6n dinh. Nhu vy, nhiét 6 500°C 1a thich hop
cho qua trinh téng hop vt lidu LiCoVO,.

Tir két qua trén, vat lidu LiNiVOy ciing duoc
tong hop thanh cong & 500°C (hinh 2b).

SIEMENS DSPOD, X-Ray Lab., Hanui

3

85-Ju1-2014 15:38

1502.00 %

500°C

MJL MJWJJUL

524358

Hznh 2b. mGl‘an do XRD,cua vdt lleu
LiNiVO, nung ¢ nhiét do 500°C.

Tuy nhién, véi vat lidu LiZnVO, dén

700°C vat liéu méi duogc tao thanh don pha

(hinh 2c¢).
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Anh huéng cua ti 16 mol giita glyxin va
vanadat: Két qua nghién ciru cho thy, dung
s6 mol glyxin gip d6i s6 mol vanadat 14 ti
1& thich hop cho qua trinh dét chay tong
hop vat liéu.
3.2. X4c dinh cu tric vt liéu
Trude hét, cAu trac vat lidu duge xac dinh
bang phuong phap nhidu xa tia X.
Trén gian dd XRD cua LiAVO,, tAt ca céc
vach nhiéu xa déu trung voi cAu trac kiéu
spinen nguoc v6i nhom ddi xing Fd3m [9-
11].
Tir két qua XRD, kich thudc trung binh cua
tinh thé dugc xac dinh theo cong thirc
Scherrer (bang 1).

Bang 1. Kich thudc tinh thé trung binh

Mau | LiCoVO, | LiNiVO, | LiZnVO,

a, nm 40 41 48

Tiép theo, cac nguyén t0 trong thanh phan
cua vat liéu duoc xac dinh béng phép do
EDX (hinh 3). Két qua cho thiy c6 su xuit
hién tin hiéu cta cac nguyén t6 dung nhu
thanh phan dy kién. Piéu nay ching to cac
vat lidu véi chu tric spinen nghich da duogc

téng hop thanh cong.

1000 003

900 4
800~
7004 7 -
600~

500 —

Counts

400

300 —

200 —

100 —

07 T T T T T
000 100 200 300 400 500 600 700 800 9.00 1000
keV

Hinh 3. Gian @6 EDX cua vt liéu LiNiVO,.
Pé x4c dinh thém cAu tric cua vat liéu, phé
hSng ngoai cua cac vat liéu da dugc ghi lai
(hinh 4).

Wavenumbers (cm-1)

LiNiVO,

Wavenumbers (cm-1)

Hinh 4. Phé IR cia vét liéu LiAVO,
Phd IR cua vat lieu LiIAVO, xuét hién cac

van hép thu nhon, manh & khoang 730; 810

cm’ twong tng voi dao dong cua lién két
V-0 (ctia nhém tr dién VO,), cac van 430
cm” duge quy cho dao dong cua lién két
Li-O (ctia nhom bat dién LiOg) [12-14].
Hinh thai bé mat va kich thudc hat cta vat
liéu da dugc xac dinh trén anh SEM (hinh
5). Két qua cho thiy cac hat vat liéu
LiAVO, c6 dang hinh ciu, c6 xu huéng két
dam, kich thudc hat kha dong déu trong
khoang 40-50 nm.

Két qua anh SEM ciing cho thiy c6 su
phu hop véi tinh toan theo cong thic
Scherrer ¢ bang 1. O mau LiZnVO,, céc hat

c6 kich thudc nhd hon, di€u nay s€ lam
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tang dién tich bé mat riéng cua vat liéu, tir

d6 co thé lam tang hoat tinh xtc tac.

(c)
Hinh 5. Anh SEM cuia vét liéu LiCoVO, (a),
LiNiVO, (b) va LiZnVOy (c).
Két qua do dién tich bé mit riéng
(0) d6i véi cac vat liéu dugc trinh bay &
bang 2. Két qua cho thiy cac vat liéu déu
¢6 dién tich riéng bé mit trung binh, trong

d6 LiZnVOy c6 gia tri o 16n nhét.
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Bdng 2. Dién tich bé mdt riéng

cua vat liéu

Mau |LiCoVO,| LiNiVO, | LiZnVO,

o, mz/g 5,2 7,8 9,1

3.3 Hoat tinh xuc tac cia vat li€u

Trudc tién, hoat tinh xuc tac ciia mau
LiZnVO, dugc khio sat trong phan tng
chuyén hoa m-xylen trong khoang nhiét do
tir 350 dén 450°C. Két qua dwoc dua ra trén
bang 3 va hinh 6a.

Bdng 3. B chuyén héa m-xylen trén xiic
tac LiZnVO, ¢ 350-450°C

Thoi gian (phat) | 15 | 30 | 45 | 75

bo 350°C | 35 | 33 | 33 | 34

chuyén | 400°C | 49 | 47 | 47 | 48

héa (%) | 450°C | 81 | 81 | 82 | 80

Két qua & bang 3 va hinh 6a cho thay,
chét xtic tac LiZnVO, c6 vu diém ndi bat la
d6 chuyén héa m-xylen 6n dinh theo thoi
gian va thoi gian bit ddu co tic dung xuc
tac ngén, do chuyén hoa kha cao, dat
khoang 80% & 450°C.
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Hinh 6a. Bg chuyén héa m-xylen theo thoi
gian trén xiic tac LiZnVO, 6 350-450°C.




Hoat tinh xuc tac cta cac mau LiCoVO, va
LiNiVO; ciing da dugc khao sat trong cung
diéu kién nhu trén. Két qua so sanh hoat tinh
xuc tac chuyén héa m-xylen cia hé vat li¢u
LiAVO, ¢ 450°C dugc dua ra trén hinh 6b.

-
[="
=

90 A

)

" 80 - 4 ————  |iznvo4
$

= 70 -

a5

)

S | et oy LINNOA
@ B =" _  licovos

40 .
0 15 30 45 60 75 90
Thai gian, phut

Hinh 6b. B6 chuyén héa m-xylen theo thoi
gian trén xic tic LiAVO, ¢ 450°C.

Két qua & hinh 6 cho thay, vat liéu LiIAVO,
déu c6 tac dung xtc tac dé chuyén hoa m-
xylen, trong d6 vat liéu LiZnVO, c6 hoat
tinh xtc tac t6t nhat.

4. KET LUAN

Trong nghién ciru nay, hé vat liéu nano
LiAVO, (A = Co, Ni, Zn) da duoc tong hop
bang phuong phap dbt chay. Cac diéu kién
thich hop ctia qué trinh téng hop da dwoc
xéc dinh. Vat liéu thu dugc déu don pha véi
kich thudc hat khoang 40-50 nm.

Vit li¢u LiAVO, c6 kha nang xic tac
cho phan tmg oxi héa m-xylen, trong dé tdt
nhét 1a LiZnVO, (chuyén héa trén 80% m-
xylen & 450°C). Pay 1a mot hiéu sudt kha
cao so voi cac hé vat liéu tuong tu ¢ cung
nhiét do, cho thiy kha ning umg dung cua
vat liéu nay vao thyuc tién dé xu 1i khi thai
doc hai.
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