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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
La, ,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 La,,Sr,;MnQO;
may be followed through which the Langmuir - Hinshelwood mechanism.

- MO PAU

Trong cic bdo cdo trude day [1, 2], ching
toi da téng hop va khao sat hoat tinh xiic tdc clia
perovskit La,,Sr,;MnO; trong phan tng oxi hoa
m-xylen. Cic két qua nhan dugc chiing to
perovskit La, ;Sr,;MnO; c6 hoat tinh cao trong
phan tng oxi héa m-xylen & nhiét do thap.
Trong bao cdo nay, ching tdi xac dinh bac va co
ch€ cia phan tng. Bac cua phan tng theo m-
xylen 1a 1 va bac cla phan tng theo oxi 1a 0.
Céc s0 litu dong hoc nay ching to dong hoc
phan tdng tuan theo co ché€ Langmuir -
Hinshelwood.

IT - THUC NGHIEM

Phan tng oxi hdéa hoan toan m-xylen dugc
biéu dién bing phuong trinh héa hoc sau:

m-CgH,, + O, — San phim

Toc do phan tng oxi héa m-xylen cé thé
biéu dién theo cong thic:
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v=Kk’ Pmm-xylen'l:’OZn (1)
trong dé: v 1a t6c do phan ung (mmol/g.h); k’ 1a
hing s6 toc do phan tng; P, .. va Po, 12 dp
suat riéng phan cua m-xylen va oxi (mmHg); m,
n la bac riéng clia phan dng theo m-xylen va
OXY.

1. Xac dinh bac cua phan ting theo m-xylen
Pé xéc dinh bac ctia phan tng theo m-xylen
(m), phan ting dugc thuc hién trong diéu kién dp
suat riéng phan cua oxi trong hén hgp phéan ting
duoc giit khong doi. Do do, biéu thiic (1) c6 thé
viét thanh:
V= k l:’m-xylenm (2)
Xay dung do thi v = f(P,, ,.) theo (2) s& xé4c
dinh dugc gia tri gdn ding ctua m.
Tir (2) suy ra:
Inv = mInP,, e

Lap d6 thi Inv = f(InP,,
duoc chinh xdc gid tri m.

+ Ink 3)
) s€ xdc dinh

-xylen



2. Xic dinh bac cua phan tng theo oxi

Dé x4c dinh bac cua phéan tng theo oxi (n),
phén ting duogc thuc hién trong diéu kién ap sudt
riéng phéan cla m-xylen trong hon hop phan dng
duoc giit khong déi. Vi vay, biéu thic (1) c6 thé
viét thanh:

v=k. P" 4)
(Vél k = k"Pmm-xylen)

Xay dung d6 thi v = f(P,,,) theo (4) s& xdc dinh
duoc gid tri clia n.

I - KET QUA

1. Xéac dinh bac phan ing theo m-xylen

Su khdo sat vé su bién thién cta toc do phan
ting oxi héa m-xylen trén xuc tdc La,,Sr,;MnO;
theo 4p suat riéng phan cua m-xylen (tir 1,646 -
8,746 mmHg) trong mién dong hoc & céc nhiét
do phan tng tir 200°C dén 300°C duoc trinh bay
trén hinh 1. TAt ca cédc d6 thi déu c6 dang dudng
thang tuyén tinh, tic 1a toc do phan tng ti l&
thuan vGi dp suét riéng phan cua m-xylen. T
biéu thiic (4), c6 thé suy ra bac clia phan tng

theo m-xylenla 1l (n ~ 1).
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Hinh I: Bién thién cua t6c do phan ting oxi héa
m-xylen theo 4p suat riéng phan cua m-xylen

Xay dung do6 thi Inv - InP,, ., s€ xdc dinh
duoc chinh xdc gid tri bac clia phan tng theo
m-xylen & cdc nhiét do khéc nhau.

Hinh 2 13 dé thi biéu dién méi quan hé
Inv - InP,, i, & hai nhiét do phan tng 1a 200°C
va 300°C tuong ting véi cac gia tri bac phan ung
xdc dinh dugc 1a 1,06 va 0,84.
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Hinh 2: D6 thi biéu dién quan h¢ Inv - InP, ., & 200°C va 300°C

Vé d6 thi Inv - InP,, ., twong tu nhu vay doi véi cac nhiét do khac thu duoc két qua cac gid
tri bac ctia phan tng theo m-xylen (m) trong bang 1.

Bdng 1: Két qua xac dinh bac ctia phan tng theo m-xylen
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Nhu vay, bac phan tng theo m-xylen c6 su
thay déi theo nhiét do phan tng, tuy nhién, su
thay d6i nay 1a khong 16n va c6 thé coi bac clia
phén ting trong mién dong hoc (khoang nhiét do
tlr 200 - 300°C) 1a x4p xi 1.

Xac dinh bac phan iing theo oxy

Su khao sat vé su bién thién cta t6c do phan
ting oxi héa m-xylen trén xtc tdc La,;Sr,;MnO;
theo dp sudt riéng phan ctia oxi (tir 152 - 760
mmHg) trong mién dong hoc & cédc nhiét do
phan dng tr 200°C dén 300°C dugc trinh bay
trén hinh 3.
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Hinh 3: Bién thién cta t6c do phan ting oxi
héa m-xylen theo ap suat riéng phan cua
m-xylen

Tét ca cac do thi déu c6 dang dudng thing
nam ngang; khi 4p sut clia oxi thay déi tir 152 -
760 mmHg thi t6c do phan tng hau nhu khong
déi, tic 1a toc do phan ing hau nhu khong phu
thudc vao dp suat riéng phan cta oxy, do dé
theo biéu thic (2) ta c6 v = k. P, = const, tic
1a bac cua phan ting theo oxi la (n = 0).

3. bé nghi co ché cta phan ing

Tir két qua thuc nghiém, phuong trinh dong
hoc clia phan tng oxi héa hoan toan m-xylen
trén xuc tic perovskit La, ;S ;MnO; la:

V= k le-xylen'POZ0 hay V= k"Pm»xylen (5)
nghia 13, bac phan tng theo m-xylen bing 1,
theo oxi bang 0 va bac chung cla phan tGng 1a 1.

Nhu ching ta da biét [4], hau hét cdc phan
ting oxi hod xic tac di thé cac hgp chat hitu co
xdy ra trén cdc xvc tdc oxit déu dugc giai thich
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theo co ché€ Mars-Van-Krevelen: tdc nhan phan
ting duoc hdp phu trén bé mat xiic tdc, sau dé
tdc dung v6i oxi mang ludi chia chét ran nhu sau:

R-Cat + Cat-O -> RO +2Cat - (1a)
Sau dé:
Cat- + 1/20,kk) > Cat-O  (2b)
Trong d6: R-Cat: phitc hap phu cua tic nhan
phén ting R v6i tAm bé mit chéat xdc tdc Cat-
Cat-O: oxi lien két mang lu6i clia chat xuc tac
ran.

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

Phan tng (1b) phai xay ra & nhiét do thich
hop, nghia Ia & nhiét do vira dii dé phan cit dong
thoi R - Cat va Cat-O, tao thuan loi cho phan
ung la két thanh RO. Hay n6i mot cach khac pic
Bos (pic khir oxi mang u6i) trén phé TPDO ctia
oxyt phai ndm trong viing nhiét do phan tng t6i
uu.

Hinh 4 1a phé TPDO cla perovskit
Lay,Sr; ;MnOs.

TCD Signal (a.u) vs. Time.
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Hinh 4: Phd TPDO cua perovskit La, ;Sr, sMnO,

Tu hinh 4 nhan thdy rang, pic ag, (pic khir
oxi hap phu hod hoc) cua perovskit 1a kha thap
khoang 300°C, con pic By, 6 khoang 500 -
700°C [3]. Trong khi d6, phan tng oxi hoa
m-xylen trén perovskit La,;Sr, sMnOj; xay ra chi
yéu trong khoang nhiét do 200 - 300°C. Do do,
c6 thé nghi ring, trong trudng hop nay, oxi
mang ludi khong tham gia vao phan tng oxi



hod, chi oxi hdp phu vat Iy déng vai tro oxi hod
chu yéu.

Gia thiét rang, phan Gng oxi hod m-xylen
trén perovskit La,;Sr,;MnO; xdy ra theo co ché
Langmuir-Hinshelwood nhu sau:

V= k 9m-xylen' 002 (6)

vGi gia thiét ring m-xylen va O, hap phu trén 2
loai tam xtc tdc khic nhau, va do dé, khong
canh tranh 1an nhau.

Theo phuong trinh Langmuir, ta c6:

0 _ KX Pm_xylen
m—xylen 1+ K x Pm_xyleﬂ
K P
va 02~ ik P
1+ K02P02
Do do:
K Pm—xv en K P
v=k X Y . e (7)
1+ KX Pm—xylen 1+ K02P02

Dua trén diéu kién thuc nghiém, cé thé cho
rang:

KxPy yien << 1 (4p suét riéng phan cta m-
xylen khong 16n).

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

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

Nén (7) trd thanh:
V= k'I<X'Pm-xylen = k"Pm-xylen (8)

Biéu thitc (8) hoan toan trung véi biéu thic
toc do thuc nghiém (5).

IV - KET LUAN

Nhu vay, phan tng oxi hod xdc tdc m-xylen
bang O, khong khi trén perovskit La,,Sr, ;MnO;
la phan tng bac 1 d6i v6i m-xylen, bac 0 doi véi
oxi khong khi va xdy ra theo co ché Langmuir -
Hinshelwood.
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