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ABSTRACT 

In previous reports [1, 2], we presented the preparation and the catalytic properties of 
LagjSrgjMnOs perovskite in total oxidation of m-xylene. Obtained results showed that the 
LuojSi'ojMnOs perovskite exhibits a good catalytic activity in total oxidation of m-xylene at 
relatively low reaction temperature. In present work, we determined the kinectic characteristics of 
this reaction. The obtained results demonstrated that the reaction order value with respect to 
m-xylene is equal to about 1 and to oxygen is proximately equal to 0. Based on reaction order 
data, it was thought that the pathway of m-xylene oxidation by air oxygen over LaQjSrQjMnOs 
may be followed through which the Langmuir - Hinshelwood mechanism. 

I - Md DAU 

Trong cdc bdo cdo tmdc day [1, 2], chung 
tdi da tdng hgp va khao sdt boat tfnh xQc tdc cua 
perovskit Lao^Sro3Mn03 trong phan Qng oxi hda 
w-xylen. Cdc kit qua nhan dugc chQng td 
perovskit La^jSro 3Mn03 cd boat tfnh cao trong 
phdn Qng oxi hda w-xylen d nhiet do thdp. 
Trong bao cao nay, chung tdi xdc dinh bae va ca 
ehl cua phan Qng. Bae cua phan Qng theo m-
xylen la 1 va bae cua phan Qng theo oxi la 0. 
Cdc so lieu dgng hgc nay chiing td dgng hgc 
phan Qng tuan theo ca che Langmuir -
Hinshelwood. 

n - THUC NGHIEM 

Phan Qng oxi hda hoan toan w-xylen dugc 
bilu diln bdng phugng trinh hda hgc sau: 

w-CgHio -I- O2 ^ San pham 

Tdc do phdn Qng oxi hda wj-xylen cd thi 
bieu diln theo cdng thQc: 

v = k'.P-„.,,„„.P02" (1) 

ttong dd: v la td'c do phan Qng (mmol/g.h); k' la 
hdng sd td'c do phan Qng; P„,.,,yien vd P02 la dp 
sudt rieng phdn cua w-xylen vd oxi (mmHg); m, 
n la bae rieng cua phan Qng theo m-xylen vd 
oxy. 

1. Xac djnh bae cua phan iing theo m-xylen 

Dl xac dinh bae cua phdn Qng theo m-xylen 
(m), phan Qng dugc thuc Men trong dilu kien dp 
suat rieng phan cua oxi trong hdn hgp phan Qng 
dugc giu khdng ddi. Do dd, bieu thQc (1) cd the 
vilt thanh: 

v = k.P,.,,„„- (2) 

xay dyng dd thi v = f(P„.,y„„) theo (2) se xac 
dinh dugc gia tri gdn dung cua m. 

TQ (2) suy ra: 

Mv = mlnP,.,y,,„ + Ink (3) 

Lap do thi Inv = f(lnP„.,y„„) se xdc dmh 
dugc chfnh xac gia tri m. 
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2. Xac dinh bae cua phan umg theo oxi 

De xac dinh bae cua phan Qng theo oxi (n), 
phan Qng dugc thuc Men trong dilu kien dp sudt 
rieng phdn cua m-xylen trong hdn hgp phan Qng 
dugc giQ khdng ddi. Vi vay, bilu thQc (1) cd thi 
viet thanh: 

v = k .P " (4) 

theo m-xylen Id 1 (n ~ 1). 

oxy 

(vdik = k ' .P™_„J 
Xay dyng dd thi v = f(Poxy) theo (4) se xdc dinh 
dugc gia tri cua n. 

Ill - KET QUA 

1. Xac dinh bae phan iimg theo m-xylen 

Sy khao sat vl sy bien thien cua td'c do phan 
Qng oxi hda m-xylen tren xuc tac La^ 7Sro3Mn03 
theo dp sudt rieng phdn cua m-xylen (tQ 1,646 -
8,746 mmHg) trong mien dgng hgc d cdc nhiet 
do phan Qng tQ 200°C din 300°C dugc trinh bay 
tren hinh 1. Tdt ca cac dd thi diu cd dang dudng 
thang tuye'n tfnh, tQc la td'c do phan Qng ti le 
thuan vdi dp suat rieng phdn cua m-xylen. TQ 
bieu thQc (4), cd thi suy ra bae cua phan Qng 

Hinh 1: Biln thien cua td'c do phan Qng oxi hda 
m-xylen theo dp sudt rieng phdn cua m-xylen 

xay dyng dd thi Mv - lnP„.,,y,en se xdc dinh 
dugc chfnh xac gid tri bae cua phan Qng theo 
m-xylen d cdc nhiet do khde nhau. 

Hinh 2 la dd thi bilu diln mdi quan he 
Mv - InP̂ .̂ yien d hai nhiet do phan Qng la 200°C 
va 300°C tuong Qng vdi cac gia tri bae phan tmg 
xac dinh dugc Id 1,06 va 0,84. 
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Hinh 2: Dd thi bieu diln quan he Mv - lnP„,.,yk„ d 200°C va 300°C 

Ve dd thi Mv - InPm-xyien tuong tu nhu vay ddi vdi cac nhiet do khde thu dugc kit qua cdc gia 
tri bae cua phan Qng theo m-xylen (m) trong bang 1. 

Bdng I: Kit qua xac dinh bae cua phdn iing theo m-xylen 

Nhiet do, °C 

m 

200 

7,06 

225 

7,07 

250 

0,9 

275 

0,9 

300 

0,84 
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Nhu vay, bae phdn Qng theo m-xylen cd su 
thay ddi theo nhiet do phan Qng, tuy nhien, sy 
thay ddi nay la khdng ldn vd cd the coi bae cua 
phdn ling trong miln dgng hgc (khoang nhiet do 
tQ 200 - 300"C) la xdp xi 1. 

Xac djnh bae phan iiug theo oxy 

Sy khao sat vl sy biln thien cua tdc do phan 
ting oxi hda m-xylen tren xQc tdc Lao^Sro^MnOs 
theo ap sudt rieng phdn cua oxi (tQ 152 - 760 
mmHg) trong miln dgng hgc d cdc nhiet do 
phdn tmg tQ 200°C din 30d°C dugc trinh bay 
tren hinh 3. 
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Hinh 3: Bie'n thien cua tdc dd phan Qng oxi 
hda m-xylen theo dp suat rieng phdn cua 

m-xylen 

Tdt ca cac dd thi diu cd dang dudng thang 
nam ngang; khi ap sudt cua oxi thay ddi tQ 152 -
760 mmHg thi td'c do phan Qng hau nhu khdng 
ddi, tQc la tdc do phan iing hdu nhu khdng phy 
thugc vao dp sudt rieng phdn cua oxy, do dd 
theo bieu thQc (2) ta cd v = k. P̂ ŷ" = const, tQc 
la bae cua phan Qng theo oxi Id (n = 0). 

3. De nghj co che cua phan umg 

TQ kit qua thuc nghiem, phuong trinh dgng 
hgc cua phan Qng oxi hda hodn toan m-xylen 
tren xuc tac perovskit Lao,7Sro,3Mn03 la: 

V — k . r ni-xylen-P02 hay v = k'.P, m-xyien (5) 

nghia la, bae phdn Qng theo m-xylen bdng 1, 
theo oxi bdng 0 va bae chung cua phan Qng la 1. 

Nhu chung ta da biet [4], hdu hit cac phdn 
irng oxi hod xuc tdc di the cac hgp chdt hQu ca 
xdy ra tren cac xuc tdc oxit diu dugc giai thfeh 

theo eg ehl Mars-Van-Krevelen: tdc nhan phan 
Qng dugc hdp phy tren bl mat xuc tac, sau do 
tdc dyng vdi oxi mang ludi cua chdt rdn nhu sau: 

R-Cat + Cat-0 ^ RO -̂  2Cat - (la) 
Sau dd: 

Cat- + l/2 02(kk) ^ Cat-0 (2b) 

Trong dd: R-Cat: phQc hdp phy cua tac nhan 
phan Qng R vdi tam bl mat chdt xuc tac Cat-

Cat-0: oxi lien kit mang Mdi cua chat xuc tdc 
rdn. 

(la) la phan Qng hodn nguyen oxi mang ludi 
bdng oxi khdng khf (mdi trudng phdn Qng). 

Phan Qng (lb) phai xdy ra d nhiet do thfeh 
hgp, nghia la d nhiet do vQa du dl phan cdt ddng 
thdi R - Cat va Cat-O, tao thuan lgi cho phan 
Qng la kit thdnh RO. Hay ndi mdt each khac pfc 
Po2 (pic khQ oxi mang Mdi) tren phd TPDO cua 
oxyt phai ndm trong vung nhiet do phdn Qng tdi 
uu. 

Hinh 4 la phd TPDO cua perovskit 
Lao 7Sro,3Mn03. 
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Hinh 4: Phd TPDO cua perovskit Lao,7Sro,3Mn03 

TQ hinh 4 nhan thdy rdng, pic ao2 (pic khQ 
oxi hap phy boa hgc) cua perovskit la khd thdp 
khoang 300°C, con pic P02 b khoang 500 -
700=0 [3]. Trong khi dd, phan Qng oxi hod 
m-xylen tren perovskit La,, 7Sro,3Mn03 xay ra chu 
ylu trong khoang nhiet do 200 - 300°C. Do dd, 
cd thi nghi rdng, trong tmdng hgp nay, oxi 
mang ludi khdng tham gia vao phan Qng oxi 
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hod, ehl oxi hdp phy vat ly ddng vai trd oxi hod 
chu ylu. 

Gia thilt rdng, phdn Qng oxi hod m-xylen 
tren perovskit Lao^Sro^MnOj xay ra theo ca che 
Langmuir-Hinshelwood nhu sau: 

v = k.e m-xylen*'-'02 (6) 

vdi gia thiet rdng m-xylen va O2 hdp phu tren 2 
loai tam xuc tac khac nhau, va do dd, khdng 
canh ttanh ldn nhau. 

Theo phuang trinh Langmuir, ta cd: 

va 

Dodd: 

^02 

v-

d. 

1 

= k 

K,P^ -xylen 
-xylen i , t^ p 

l^J^X^ m-xylen 

^oi"oi 

^X "m-xylen 

^ + "^X'^^m-xylen 

"^Ol^Ol 

1 -t- ^ . 02^02 

Dya tren dilu kien thuc nghiem, cd thi cho 

rang: 
K P 
^ ^ X ^ m-xylen 

« 1 (dp sudt rieng phdn cua m-
xylen khdng ldn). 

K02P02 » 1 (dp sudt rieng phdn cua O2 rdt 
ldn). 

Nen (7) trd thanh: 

V = k.Kx.Pm-xylen ~ k .rm->i)/\en ( v ) 

Bilu thQc (8) hoan toan triing vdi bieu thQc 
td'c do thyc nghiem (5). 

IV - KET LUAN 

Nhu vay, phan Qng oxi hod xuc tac m-xylen 
bdng O2 khdng khf tren perovskit Lao,7Sro,3Mn03 
la phan Qng bae 1 ddi vdi m-xylen, bae 0 ddi vdi 
oxi khdng khf va xay ra theo ca che Langmuir -
Hinshelwood. 
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