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SUMMARY

Nanoparticle of Perovskite La, Sr.CoO; (x = 0,0.2,0.3,04, 0.5, 0.6, 0.7) were prepared by
using citric acid sol-gel method. The structure and morphology of products were investigated by
X-ray difraction (XRD) and transmission electron microscopy (TEM). The specific surface area
(BET) was determined by N, adsorption/desorption at 77 K. The catalytic oxidation of propene
and removal NOx were studied by Temperature Program Surface Reaction (TPSR) over every
compositions. The results show that the contened of substituted ion Sr** influenced on the

oxidation temperature of propene.

- MG PAU

Nhu ching ta da biét, nhiéu perovskit ABO;
(v6i A = La, Nd, Sm,... ; B = Ti, Cr, Mn, Fe,
Co,...) ¢6 kha nang xuc tdc t6t cho phan tng oxi
héa hoan toan cac hydrocacbon, cic hop chat
chita oxi va chuyén héa céc oxit nito [1]. Mbi
thay déi ban chét ion kim loai trong hop thic
ABO, déu c6 thé 1am thay doi ddng k€ hoat tinh
xlc tdc cua vat liéu. Theo cac tai liéu da cong
bd [2, 3], khi thay th€ mot phan nguyén t& dat
hiém & vi tri A biang mot kim loai kiém hodc
kiém thé A€= Sr, Ca, K, Mg..., hay thé vao vi tri
B bang mot phan kim loai chuyén ti€p khac BE
(tao thanh A, ,A&B, ,BEO;) ciing nhu thay doi
cdc ty phan x va y thi tinh chét vat liéu nhan
duoc ciing thay doéi theo. Khi d6, vat liéu tao
thanh c6 thé xic tac cho phan ting oxi héa CO,
CxHy hay phan tng chuyén héa NOx & nhiing

nhiét do khic nhau véi hiéu qua khac nhau. Mat
khdc, kich thudc hat, tinh chidt bé mat va cau
tric tinh thé cha xic téc cling anh hudng rét 16n
t6i hoat tinh xuc tdc cta vat liéu. Vi vay, su lua
chon thanh phan va cong nghé ché tao sé déng
vai tro quyét dinh t6i chat lugng xic tdc nhan
duoc.

Két qua cua nhiéu cong trinh da cong bo
cho thdy perovskit chita La va dugc thay th€ mot
phan béang Sr vao vi tri A, cdon Mn/Co & vi tri B
(tao thanh cdc hop thic La, Sr,MnO,/
La, Sr,CoO;) da va dang duogc nghién cttu mot
cach sau rong bdi ching c6 hoat tinh xic tac rat
cao [3 - 7]. Trong cong trinh trude [8] ching toi
da thong bdo mot s6 két qua vé hé La¢Sr,,Co0;
duogc ché tao bang phuong phdp sol-gel stearic.
Tuy nhién, khi ch€ tao perovskit La, Sr,MnO,
bang phuong phdp sol-gel xitrat [9, 10] chiing
toi thdy rang viéc su dung axit xitric lam chat
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tao phuc thuan loi hon trong cong nghé ché€ tao
vi xitrat khong dé dong dic nhu stearic nén dé
tao moi truong dong nhat hon va Gel dé dang
phu 1én bé mat chat mang hon. Di€u nay thuc su
c6 y nghia trong cong nghé ché tao vat liéu. Vi
vay cong trinh nay sé st dung phuong phap sol-
gel xitrat dé ché tao vat liéu perovskit v6i muc
dich lam xidc tac cho phan tng oxi héa CO,
C,H, va chuyén héa NO,.

Cau tric perovskit chudn ABO; c6 dang lap
phuong phan khoi (cubic), khi thay thé mot
phin La bang kim loai kiém hoac kiém thé (vi
du K, Sr, Ca...) sé dan dén thay déi kich thude
mang, céu tric cubic bi bép méo vé dang hinh
thoi [11]. Thuc nghiém cho thdy néng do kim
loai thay th€ cang tang thi kha nang xam nhap
toan phan kim loai ndy vao mang tinh thé
perovskit cang giam. Diéu d6 cé nghia l1a khi
thay mot phan La bang Sr trong LaCoO,, su tao
thanh don pha perovskit La, ,Sr,CoO; cang khé
khi x cang tang [12]. Trong tai liéu da cong bo
nhiéu qui trinh ch€ tao La, ,Sr,CoO;véi x nho (x
=0,1; 0,2; 0,3). O cong trinh nay ching toi s&
bat ddu tir viéc tong hop La, Sr,CoO; khi x kha
cao x = 0,6 v6i hy vong ring qui trinh s& dé
dang ap dung cho viéc téng hop loai perovskit
nay v6i x nhd hon. Sau d6 4p dung dé ché tao
perovskit La, ,Sr,CoO; (vdi su thay déi ty phin x
=0;0,2; 0,3; 0,4; 0,5; 0,6; 0,7).

11 - HOA CHAT, THUC NGHIEM
VA THIET BI

1. Hoéa chat

Céc hoa chat dugc dung trong thuc nghiém
la Co(NO,),.6H,0, axit xitric, SrCO,, La,O;,
HNO,, NH,OH, CH,;COOH déu c6 do sach PA.

2. Thuc nghiém

Qui trinh téng hop perovskit La,  Sr,CoO,
duoc tién hanh nhu sau: Cic ion kim loai duoc
dua vé dang dung dich bang céch hoa tan cédc
chat ban ddu trong mot lugng t6i thiéu axit
HNO,. Céc hop phan dugc dua vao thé tich phan
ung theo ding ty l¢ mol trong cong thic
La, Sr,CoO;, mot luong xac dinh axit Xitric
duoc thém vao dung dich theo ty 1€ mol [xitric] :
E[M™] = 1,5 - 2, dung dung dich NH,OH va
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CH;COOH dé diéu chinh pH khi cén thiét sao
cho luon gitt dugc pH khoang 5,5 - 6,5, khudy
déu bang may khudy tir va 6n dinh nhiét do
trong khoang 60 - 80°C. Sau 3 - 4 gid thé tich
sol chuyén thanh gel mau tim sdm. Gel dugc sdy
kho ngoai khong khi v4i nhiét do thiap hon
100°C, sau d6 dugc nung & nhiét do khac nhau
trong khong khi 4 gi va d€ nguoi tu nhién dén
nhiét do phong. San phdm nhan dugc c¢6 mau
den dugc dung dé nghién ciu.

3. Thiét bi nghién citu

Phan tich nhiét bang phuong phdp nhiét vi
sai (DTA), nhiét kh6i luong (TGA) va nhiét
khoi lugng vi sai (DTGA) trén may
TA.50.SHIMADZU.

Cau trdc tinh thé duoc phan tich bing phé
nhiéu xa tia X ghi trén nhiéu xa k& D5000.

Bot oxit phitc hgp duogc xac dinh kich thude
hat bing may TEM 1010 v6i do phan giai 2 A,
dién the¢ 100 KV, do phong dai 30 - 600.000 lan.

Hoat tinh xdc tdc dugc nghién ctu béing
chuong trinh nhiét do TPSR (Temperature
Programmed Surface Reaction) ti€én hanh trén
may chuyén dung SIEMEN.

111 - KET QUA VA THAO LUAN

1. Két qua phan tich nhiét

Hén hop gel nhan duoc sdy so bo, 1dy mot
phan dem phan tich nhiét. Hinh 1 1a gian do
phan tich nhiét (DTA-a, TGA-b) cua hon hop
cac chét véi ty 1€ mol cac hop phan 1a La : Sr:
Co=0,4:0,6: 1. Theo cic sd liéu tinh toan tir
phan mém cua mdy, ching ta dugc biét rang
trén gian d6 thé hién mot pic thu nhiét tai 60°C
tuong ung véi viéc giam 28,292% trong luong
mau. C6 thé xem day nhu giai doan mat cdc
phan tr nuéc ndm ngodi cac cdu phoi tri va
nhitng phan t nudc hap thu rat nhanh trén bé
mat gel néu bao quan khong t6t trong moi
truong 4m. Sau d6 12 hai pic tod nhiét ¢6 cudng
do6 gan nhu nhau va ndm gan sat nhau & nhiét do
218,16°C va 272,45°C. Trong giai doan toa nhiét
nay, trong lugng mau tié€p tuc giam 38,578% c6
thé do cdc lién két hidro va cdc lién két tao phic
bi pha v& dong thoi kém theo qué trinh chay
muoi xitrat, nitrat va phan huy cacbonat. Qua



trinh nang nhiét d6 mau 1én cao hon 300°C dén
1000°C khong tao nén mot hiéu tng nhiét dang
ké nao khéc; tuy vay trong luong miu vin ti€p
tuc giam 14,487% va sau 800°C khéi lugng mau
6n dinh. Theo [13], day la giai doan perovskit
héa tir céc oxit kim loai tao thinh mang tinh thé
oxit phtic hop.

2. Xac dinh c4u tric caa vat liéu
Hinh 2 trinh bay phd nhiéu xa tia X clia mau

perovskit La, Sr,CoO; luu 4 gio & 800°C (A),
900°C (B), 1000°C (C) trong khong khi. Ching
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ta thdy rdng, theo gian do nhiét & trén, mac du
bat dau tr 800°C trong luong miu gin nhu
khong déi nhung theo dudng A clia XRD thi cdc
oxit hop phan van chua hoan toan vao mang tinh
thé perovskit: con xuat hién pha Co;0,, SrO va
pha trung gian SrCoOx; Khi mau nung lén
900°C, trén phé XRD (B) quan sét thay chl yéu
la pha perovskit va mot lugng nhd SrO va
SrCoOx; Cac kim loai La, Sr, Co tham gia thuc
su hoan toan vio mang tinh thé véi céu tric
perovskit khi nung mau 1én 1000°C - phé XRD
(C) thé hién su hinh thanh don pha perovskit
La, ,Sr, (CoO;.
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Hinh 1: Gian d6 phan tich nhiét (DTA-a, TGA-b) ctia hdn hop cac chat
vGity 1é mol : La :Sr:Co=0,4:0,6:1
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Hinh 2: Gian d6 nhiéu xa tia X ctia mau perovskit La,,Sr,,CoO; nung
4800 (A), 900 (B), 1000°C (C)/4 giv
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3. Xac dinh kich thude hat cua don pha
perovskit

Xac dinh kich thuéc tinh thé bing phuong
phdp kinh hién vi dién tir truyén qua (TEM).

Hinh 3: Anh TEM ctia mau La, ,Sr, 4CoO;
nung & 1000°C
Hinh 3 trinh bay anh TEM cua mau
perovskit La,,Sr,¢CoO; nung & 1000°C/4 h. Ta
thdy kich thudc hat cia perovskit ¢& 20 - 30 nm.

Bang phuong phap hap phu vat ly, dién tich
bé mat riéng (BET) cua La,,Sr,sCoO; nung &
1000°C da duoc xdc dinh 12 20 - 22 mYg.

4. Nghién ctru hoat tinh xtic tac cua cac
perovskit

Sau khi nghién citu qui trinh tong hop va

qud trinh hinh thanh tinh thé perovskit
La, ,Sr,¢CoO,, cling nhu nghién ctu tinh chat
hat cta vat liéu nhu trén, ching toi da tong hop
céac hop thiic khiac nhau La, Sr,CoO; v6i x = 0;
0,2; 0,3; 0,4; 0,5; 0,6; 0,7 va khao sat hoat tinh
xtic tdc cha ching biang chuong trinh nhiét do
phan tng TPSR. Két qua nhan dugc thé hién
trén hinh 4 va bang 1.

Hinh 4 1a cédc gian d6 TPSR dai dién cho 16p
vat lieu téng hop dugc. Hoat tinh xic tac cla
cdc mau duoc nghién ctu véi diéu kién phan
ting: nong do C;H, = 580 ppm, NOx = 340 ppm,
O, = 8% pha loang trong N,, lugng chat xuc tac:
200 mg, toc do dong khi 15 1/h, toc do gia nhiét
10°C/phuit.

Céc két qua trén hinh 4 cho thdy dién bién
cac phan tng nhu sau:

CH, + O, 23CO0, + 3H,0
NO + O, 2 NO,

- Qud trinh oxi héa C;Hy bit ddu & nhiing
nhiét do khac nhau tr 180 - 210°C va oxi héa
hoan toan & nhiét do tir 380 - 510°C (tuy thudc
vao x trong cong thiic La, Sr,CoO;) véi su tiéu
thu NO, tao thanh NO,va CO,. Khi thi€u chat
khir 14 C;H, thi NO, lai chuyén vé NO va tong
NO+NO, gin nhu khong thay d6i. Nhu vay
chiing ta chi quan sat thdy qué trinh oxi héa ma
khong c6 phan ting DeNOX.

- Nhiét do, thoi gian chuyén héa C;H, trén
cac xuc tac La, Sr,CoO; v6i x khac nhau la
khac nhau (ghi trong bang 1).

Bang I: Nhiét do, thoi gian oxi hda propen trén xtc tac La,_,Sr,CoO;

. Nhiét do oxi héa C;Hg, t°C Thoi gian thuc hién
Perovskit - - - — At, °C N N s .
Nhiét do ddu | Nhiét do cudi hoan toan phan tng, phut

LaCoO, 180 380 200 19

La, 4Sr,,CoO; 200 400 200 18

La,,Sr,;Co0, 220 420 200 19

La, ¢Sr, 4CoO; 250 450 200 22

La, 551, sCo0O; 240 500 260 32

La, ,Sry ¢CoO; 280 510 230 31

La, 5Sr,,Co0O; 210 500 290 35
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Nhu vay, trén thuc t€ v6i su thay thé mot
phan Sr vao vi tri La, khi x cang 16n thi nhiét do
oxi héa propen trén xtc tdc cang tang, dac biét
la d6i v6i mau x = 0,6, nhiét do phan ng oxi
héa C;H, 1a cao nhat. Ngoai ra, khi so sanh At
(chénh léch nhiét do dau va cudi phan ung) &
bang 1 ta thdy véi x < 0,4, propen bi oxi héa
trong khoang nhiét do hep hon (khoang 200 do),
trong khi d6 v6i x 16n hon thi khoang nhiét do
d6 kéo dai hon (tir 230 dén 290 do) trong dicu
kién cung t6c do gia nhiét va nhu vay, thoi gian
oxi héa hoan toan propen ciing nhiéu hon (bang
1). Diéu nay néi 1én rang khi th€ cang nhiéu Sr
vao vi tri ctia La thi nhiét lugng cin cung cap
cho phan tng xic tic cang 16n hon, kha nang
oxi héa propen giam. Tinh chat nay cua xuc tac
¢6 thé lién quan t6i viéc chuyén dich thanh phan
Co’ va Co™ trong perovskit khi thay thé& Sr**
vao vi tri La’*. Theo [14], x tang thi ham lugng
Co™ tang. Co™ va Co* nim & hai trang thai oxi
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Hinh 4: Gian d6 TPSR trén céc xic tdc La, Sr,CoO,
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héa khdc nhau va bdn kinh ion cta Co™ la
R(Co™ spin thdp) = 0,0545 nm va R(Co* spin
cao) = 0,061 nm, cta Co™ 1a R(Co*) = 0,053
nm nho hon R(Co™). Do vay, c6 thé giai doan
hoat héa oxi trén tam Co** cin khuéch tdn sau
hon va giai hdp phu cham hon so véi cac qua
trinh trén tam Co’*. Két qué 1a déi vdi hé xdc tdc
LaCoO;, khi th€ mot phan Sr vao vi tri cia La
thi tinh chét oxi hda ctia xtc tdc giam. Diéu nay
cling phtt hgp véi két luan cta céc tac gia trong
[15] rdng tinh khir cua xic tic La, Sr,CoO,,
trong phan ung oxi héa CO, CH,, C;H,... tang
mot cich ding ké theo su tang gia tri clia x.

IV - KET LUAN
D3 ch€ tao duogc cac perovskit La, Sr,CoO,
¢6 kich thudc nanomet (nm) bing phuong phap
sol-gel xitrat, dién tich bé mat riéng 20 - 22 m*/g.

Da nghién citu tinh chit xdc tac cua céc oxit tao
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thanh bang phuong phdp chuong trinh nhiét do
(TPSR). Két qua cho thay:

Tuy thuoc vao gid tri x, perovskit
La, Sr,CoO; c6 thé xic tdc cho phan dng oxi
héa propen tao thanh CO, va H,O & nhiing nhiét
do6 khac nhau trong khoang tir 180 - 510°C.

Khi tang ham luong (x) ion kim loai thay
th& Sr vao vi tri La tinh chat oxi héa cta vat liéu
giam: nhiét do phan ung xdc tac xay ra & nhiét
do6 cao hon, thoi gian thuc hién hoan toan phan
ung oxi héa dai hon.

Cong trinh duoc Chuong trinh nghién citiu
co ban va Vién Khoa hoc Vit liéu hé tro kinh
phi.
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