Tap chi Héa hoc, T. 48 (6),Tr. 714 - 717, 2010

XAC PINH BAC VA CO CHE CUA PHAN UNG OXI HOA m-XYLEN
TREN XUC TAC PEROVSKIT La,,Sr, ;MnO;

Dén Toa soan 6-7-2009
TRAN THI THU HUYEN', NGUYEN THI MINH HIEN', NGUYEN HOU PHU?
'Khoa Céng nghé Héa hoc, Truong Dai hoc Bdch khoa Ha Noi
2Vién Héa hoc, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

In previous reports [1, 2], we presented the preparation and the catalytic properties of
La, Sry ;MnO; perovskite in total oxidation of m-xylene. Obtained results showed that the
Lay Sry ;MnO; 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 Lay ,Sry;MnQO;
may be followed through which the Langmuir - Hinshelwood mechanism.

I- MO DAU

Trong cdc bdo cdo trudc day [1, 2], ching
t0i da tdng hop va khao sat hoat tinh xtic tdc clia
perovskit Lay;Sr, ;MnQO; trong phan tng oxi héa
m-xylen. Cic két qua nhan dugc ching td
perovskit Lag;Sro;MnO; cé hoat tinh cao trong
phan ng oxi héa m-xylen & nhiét do thdp.
Trong bao cdo nay, chiing t61 xac dinh bac va co
ch€ cliia phan ng. Bic cua phan ing theo m-
xylen la 1 va bac cua phan tng theo oxi la 0.
Cédc s0 liéu dong hoc nay chimg t0 dong hoc
phan tng tuan theo co ché€ Langmuir -
Hinshelwood.

Il - THUC NGHIEM

Phan tng oxi héa hoan toan m-xylen dugc
biéu dién bang phuong trinh héa hoc sau:
m-CH,, + O, — San phim

Téc do phan ung oxi héa m-xylen c6 thé
biéu dién theo cong thic:
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V=K. P", Do, (1)

trong dé: v 1a téc do phan tng (mmol/g.h); k’ 1a
héng s6 t6c d6 phan ung; P, V2 Po, 12 4p
sudt riéng phan clia m-xylen va oxi (mmHg); m,
n 1a bac riéng cua phan tng theo m-xylen va
OXy.

1. Xac dinh bac cua phan g theo m-xylen

D¢ xac dinh bac chia phan ting theo m-xylen
(m?, phan ting dugc thuc hién trong diéu kién 4p
suat riéng phan cta oxi trong hén hop phan ting
duoc gilt khong d6i. Do d6, biéu thirc (1) ¢6 thé
viét thanh:

V= k Pm-xylen“-l (2)
_ Xay dung d6 thi v = (P, xy1en) theo (2) s& xac
dinh dugc gid tri gan ding clia m.
Tir (2) suy ra:
an = mlan-xylen + lnk (3)

Lap d6 thi Inv = f(InP,, . 1,) s& x4c dinh
dugc chinh xéc gi4 tri m. '



2. Xac dinh bac clia phan iing theo oxi

1 D¢ xdc dinh bac chia phan tng theo oxi (n),
phan ing dugc thyc hién trong diéu ki¢n dp sudt
rieng phén clia m-xylen trong hén hop phan tng
duge giit khong déi. Vi vay, biéu thic (1) ¢ the
viét thanh:

v=k. P, 4)
Wi k=K' P" )

Xay dung d6 thi v = f(P,,,) theo (4) s&€ xac dinh
dugc gia tri ca n.

I - KET QUA

1. Xac dinh bac phan ing theo m-xylen

Su khéo sat vé su bién thién cna toc do phan
iing oxi héa m-xylen trén xic tac Lay;SrysMnO;
theo 4p suét riéng phén clia m-xylen (tir 1,646 -
8,746 mmHg) trong mién dong hoc & céc nhiét
do phan tng tir 200°C dén 300°C dugce trinh bay
trén hinh 1. T4t ca cac d6 thi déu ¢6 dang dudng
thang tuyén tinh, tic 1a t6c do phan tng i 1&
thuan véi dp sudt riéng phdn clia m-xylen. Tu
biéu thitc (4), c6 thé suy ra bic clia phan tng
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Hinh 1. Bién thién cta t6c do phan img oxi héa
m-xylen theo dp suat riéng phan cia m-xylen

Xay dung d6 thi Inv - InP, ., s& x4c dinh
dugc chinh xdc gid tri bac cua phan dng theo
m-xylen & cac nhiét do khdc nhau.

Hinh 2 1a d6 thi biéu dién méi quan hé
Inv - InP,,, s & hai nhiét do phan ing la 200°C
va 300°C tuong tng vdi cac gia tri bac phan ing
xac dinh duoc 1a 1,06 va 0,84.
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Hinh 2: D6 thi biéu dién quan hé Inv - InP,, ., & 200°C va 300°C

V& dé6 thi Inv - InP,,

-xylen

trong tu nhu vay d6i vSi cic nhiét do khac thu duge két qua cic gid
tri bac clia phan tng theo m-xylen (m) trong bang 1. :

Bdng 1: Két qua x4c dinh bac cta phan tng theo m-xylen

Nhietdo,°C | 200 | 225

250 275 300

m |

106 |

1,07

0,9 0,9 0,84
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Nhu vay, bac phan ung theo m-xylen c6 sy
thay ddi theo nhiét do phan tng, tuy nhién, su
thay déi nay 12 khong 16n va c6 thé coi bac cia
phéan ung trong mién dong hoc (khoang nhiét do
tir 200 - 300°C) 1a xdp xi 1.

Xac dinh bac phan (ng theo oxy

Su khao sat vé su bién thién cha téc do phan
img oxi hda m-xylen trén xdc tac Lag,Sry;MnO;
theo 4p sudt riéng phan cua oxi (tr 152 - 760
mmHg) trong mién dong hoc & cic nhiét do
phan tng tr 200°C dén 300°C dugc trinh bay
trén hinh 3.
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Hinh 3: Bién thién cua t6c do phan tng oxi
héa m-xylen theo dp suit riéng phan cua
m-xylen

Tit ca cdc d6 thi déu c6é dang dudng thing
ndm ngang; khi ap sudt cla oxi thay déi tr 152 -
760 mmHg thi t6c d6 phan ting hdu nhu khong
déi, tdc ]a téc do phan tng hau nhu khong phu
thudc vao 4p suét rieng phin coa oxy, do dé
theo bi€u thic (2) ta cé v =k. P, = const, tic
12 bac cha phan ung theo oxi la (n = 0).

3. Pé nghi co ché cha phan iing

Tir két qua thyc nghiém, phuong trinh dong
hoc cla phan tng oxi hda hoan toan m-xylen
trén xic tac perovskit Lay;SrysMnO; la:

V= k le-xy]en'POZ0 hay V= k,'Pm-xern (5)
nghia la, bac phan ing theo m-xylen bing 1,
theo oxi bang 0 va bac chung cha phan ting 1a 1.

Nhu chiing ta da biét [4], hau hét cdc phan
g -oxi hod xdc tac di thé c4c hop chat hitu co
x4y ra trén cac xuc tdc oxit déu dugc giai thich
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theo co ch€ Mars-Van-Krevelen: tac nhan phan
tng dugc hap phu trén bé mat xuc tac, sau d6
tac dung v6i oxi mang lu6i cha chét ran nhu sau:

R-Cat + Cat-O -> RO +2Cat- (1a)
Sau dé:

Cat- + 1/2 0,(kk) = Cat-O  (2b)

Trong d6: R-Cat: phic hdp phu cha tic nhén
phan tng R v6i tam bé mat chat xdc tdc Cat-
Cat-O: oxi lién két mang ludi cta chat xdc tic
ran.

(1a) 1a phan ing hoan nguyén oxi mang luéi
bang oxi khong khi (moi trudng phan tng).

Phan tmg (1b) phai xay ra & nhiét do thich
hop, nghia la & nhiét d¢ vira da d€ phan cat déng
thoi R - Cat va Cat-O, tao thuan 1gi cho phéan
img 1a két thanh RO. Hay néi mot cach khac pic
Bo (pic khir oxi mang luéi) trén phé TPDO cia
oxyt phai ndm trong viing nhiét d¢ phan tng t6i
uu.

Hinh 4 la phd TPDO cha perovskit
Lay;Srg;MnQO;.
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Hinh 4: Ph6 TPDO cta perovskit Lag,Sr,;MnO;

Tu hinh 4 nhan thdy rang, pic o, (pic khir
oxi hép phu hoa hoc) ctia perovskit 1a khé thép
khoang 300°C, con pic By, & khoang 500 -
700°C [3]. Trong khi do, phan dng oxi hoa
mjxylen trén perovskit La, ,Sr,;MnO, x4y ra cht
yéu trong khoang nhiét do 200 - 300°C. Do d6,
c6 thé nghi rang, trong trudng hop nay, oxi
mang ludi khong tham gia vio phan ung oxi



hod, chi oxi hap phu vat 1y déng vai trd oxi hod
chu yéu.

Gia thi€t ring, phan ting oxi hod m-xylen
trén perovskit La,,Sr, ;MnO; x4y ra theo co ché
Langmuir-Hinshelwood nhu sau:

V= k'em-xylen'eoz (6)
v6i gia thi€t ring m-xylen va O, hap phu trén 2

loai tam xudc tac khic nhau, va do do, khong
canh tranh 14n nhau.

Theo phuong trinh Langmuir, ta c6:

0 — KXPm—xylen
e 1+ KX Rn—xylen
va ), = KOZPOZ
1+ K, P,
Do dé:
vz kil _Koilor )
1 + KXPm—xylen 1 + KOZPOZ

Dua trén diéu kién thuc nghiém, c6 thé cho
ring: -

KxPriyien << 1 (4p sudt riéng phan cta m-
xylen khong 16n).

Ko.Po, >> 1 (4p suat riéng phan cia O, rat
16n).

Lién hé: Tran Thi Thu Huyén
Khoa Cong nghé Héa hoc
Truong Pai hoc Bach khoa Ha Noi
S6 1, Pai C6 Viét, Ha Noi.

Nén (7) tr& thanh:

V= l(-I<X~Pm-xylen = k"Pm—xylen (8) ‘

Biéu thitc (8) hoan toan tring véi biéu thic
t6¢ do thuc nghiém (5).

IV - KET LUAN

Nhu vay, phan tng oxi hoa xic tdc m-xylen
bang O, khong khi trén perovskit Lag,Sr,;MnO,
la phéan tng bac 1 d6i v6i m-xylen, bac 0 doi véi
oxi khong khi va xay ra theo co ch€ Langmuir -
Hinshelwood.
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