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SUMMARY

The role of oxygen in selective reduction of NO, by C;Hy in the presence of oxygen over
Cu/ZSM-5 catalyst was investigated by the temperature programmed surface reaction (TPSR). It
was found that oxygen enhances the oxidation of NO by C;H, to NO,, but also consumes C;Hg as
an oxidative agent causing a decrease in the decomposition of NO,. The present results allow
demonstrating the reaction mechanism of selective reduction of NO, by C;H, in real conditions.

- MO PAU

Cac két qua nghién cttru phan tng khir chon
loc NO, béng propylen trén xtc tic Cu/ZSM-5
khi ¢6 mat oxi bang phuong phap phan tng bé
mat theo chuong trinh nhiét do (Temperature
Programmed Surface Reaction-TPSR) da duoc
chiing t6i cong bo trong [1 - 4].

Bai bdo nay gdp phan lam sdng td vai trd
ctia oxi trong phan tng khir NO, bing propylen,
mot van dé khong chi ¢6 y nghia 1y thuyét cho
phép lam sdng td co ch€ phan tng, ma con cé y
nghia tng dung, vi oxi la cau ti luén cé mat
trong khi thai dong co.

I - THUC NGHIEM

Thanh phan hén hgp phan tng goém: 340
ppm NO,, 580 ppm C;H,, néng do oxi thay déi
tlr 0% dén 8%. Lugng xtc tic Cu,/ZSM-5 (chia
3.10* mol Cu/g ZSM-5) dung cho méi thi
nghiém 1a 100 mg. Téc d6 dong nguyén liéu
250 ml/phiit, thé tich xdc tic 1 cm’, t6c do thé
tich 15000 h™', t6c do nang nhiét do 10°C/phiit.
Thanh phan hén hop dugc xdc dinh trén thiét bi
chuyén dung cho phan tng DeNO, ctia Phan

vién vat liéu (Vién Khoa hoc va Cong nghé tai
Thanh pho H6 Chi Minh) véi dau do hong ngoai
(IR) va ion héa ngon lra (FID).

11 - KET QUA VA THAO LUAN

Do chuyén héa ctia NO, (Xyo,) trén xic tdc
Cu,/ZSM-5 & céc nhiét do phan tng va cic nong
do6 oxi khac nhau dugc dua ra trén bang 1 va
hinh 1.

K&t qua cho thdy, trong ving nhiét do phan
ung (khoang 350 - 400°C), NO, hau nhu khong
bi phan huy néu trong hén hgp khong cé mat
oxi. Khi tang dan noéng do oxi, do chuyén héa
cuc dai ctia NO, gidm dan, dong thoi diém cuc
dai bi dich chuyén vé phia nhiét do thap.

K&t qua nghién ciu trudc day cia ching toi
[4] da xdc nhan su ton tai cuia mot luong C;Hg
hap phu bat thuan nghich (C;Hgy,,) trén bé mat
xdc tdc va ching minh duoc rang: trong phan
ung khir NO,, chinh lugng C;Hg,, nay (cha
khong phai C;H, trong dong nguyén liéu) méi la
tdc nhan khir NO,. Déi vé6i cac hoén hgp phan
ing c6 chia oxi, gifta su bién thién cla luong
CiHgpm v Xyox €60 mOi quan hé dong bién va
don tri: ciing tang dan qua cuc dai, sau d6 giam.
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Dong thoi, lugng CyHg,, cang 16n thi do chuyén
héa ctia NO, ciing cang cao. Quy luat nay da
duoc lap lai tat ca cac méu xic tic Cu/ZSM-5 va
& cdc nong do oxi ma ching toi da nghién ciu.

Trén hinh 2 dua ra d6 thi su phu thuoc ciia Xyo,
va luong C;Hgy, vao nhiét do trén xuc tic
Cuy/ZSM-5 & néng do oxi bing 2% dé minh
hoa.

Bdng 1: Do chuyén héa clia NO, (Xyo,) trén xtic tic Cu,/ZSM-5 & cédc nhiét do va

nong do oxi khac nhau

) Do chuyén héa ctia NO, (Xyo,), %
Nhiét do, °C
' [0,] = 0% [0,]=0,5% [0,]= 2% [0,] = 8%
200 0,97 2,42 0,33 0,58
250 2,78 4,29 1,55 2,62
300 1,18 5,14 4,08 8,20
350 1,42 10,77 19,14 28,90
402 2,54 31,95 67,55 71,72
450 5,90 65,82 83,92 47,56
500 11,61 94,22 60,58 33,75
550 21,82 75,82 53,74 28,02
600 30,77 64,23 52,43 25,59
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Hinh 1: Su phu thuoc clia do chuyén héa Xyo, vao nhiét do &
céc nong do oxi khac nhau trén xtc tic Cu,y/ZSM-5

Tuy nhién khi khong ¢6 su hién dién cua oxi
trong hon hop phan ting, mac du & nhiét do kha
cao (425°C), khi lugng C;Hg,,, da dat cuc dai
(128,38 ppm) nhung do chuyén hoéa ctia NO, lai
khong dang ké (4,98%) nhu da thay trén hinh 3.
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Nhu vay cé thé khing dinh ring phin ting
chi xay ra khi trong hon hgp c6 chita oxi. Diéu
nay c6 thé duoc giai thich nhu sau: trong qué
trinh khirt NO,, trudc hét xay ra phan tng oxi
héa NO hap phu trén bé mat xdc tdc thanh NO,.



Phan ting nay dugc thyc hién trén cdc tam Cu*": Oxi déng vai trd hoan nguyén xic tdc theo

phéan tng:
2Cu0 + NOy,, —> Cu,0 + NO,, (a) Cu,0 + 1/20,,, —> 2CuO (b)
400
— 100
—o—C,H
300 o
O Xyox \ - 80
g 200 o — 60
\8-; \ \. ° Z><
£ | 9
T, 100 " a0 2
S 1" <
- 20
0 - !
=] {m) \ 4
° —° i —Ho0
-100 T T T T T T T T T
200 300 400 500 600

Nhiét do, °C
Hinh 2: Su phu thuoc cua lugng CyHg,, va do chuyén héa ctia NO, vao
nhiét do trén xuc tac Cu,/ZSM-5 6 noéng do oxi bing 2%
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Hinh 3: Su phu thuoc cta lugng C;Hg,,, va do chuyén héa ctia NO, vao
nhiét do trén xudc tic Cu,/ZSM-5 khi hon hop phan tng khong ¢ mat oxi

Diéu do6 thiic ddy phan ting (a) va tao thanh vong oxi héa-khir trén bé mat xc tac:

NO,, P ""”NOM
T #1204y,

21



Két qua trén hinh 3 ciing chi ra rang: khi
lugng C;Hg,,, bat ddu giam thi do chuyén héa
ctia NO, méi tang dan va dat cuc dai (75,7%) &
nhiét do rat cao (784°C). Su chuyén héa cla
NO, & nhiét do cao 1a két qua clia phan Gng

phan huy truc ti€p:
2NO —> N, + O,

Diéu nay duoc thdy ré qua két qua TPSR
trén hinh 4.
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Hinh 4: K&t qua TPSR ctia phan ting khit NO, trén xiic tac
Cu,/ZSM-5 (NO,: 340 ppm; C;Hg: 580 ppm; O,: 0%)

Budc ti€p theo 1a phan ting canh tranh cia NO, va O, hap phu trén bé mat xdc tac (déu la cac

chat oxi héa) véi chat khir C;Hy,, theo so do:

C3H6,bm

+O0,p

Két qua 1a khi taing nong do oxi, s&€ lam ting
nhanh t6¢c do phan tng (d) so v6i phan ung (c),
din dén 1am giam do chuyén héa ctia NO, nhu
da néu & trén.

IV - KET LUAN

Béang phuong phap phan tng bé mat theo
chuong trinh  nhié¢t do  (Temperature
Programmed Surface Reaction-TPSR), da
nghién cttu phan dng khir NO, béing propylen
trén xtc tic Cu/ZSM-5 khi c6 mat oxi v4i nhiing
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+NO,,

CO+CO,+H,0+N, (c)

CO + CO, + H,0 (d)

nong do khac nhau. Két qua cho thay:

1. Khi c6 mat oxi, do chuyén héa clia NO,
tang theo nhiét do, dat cuc dai & nhiing nhiét do
khic nhau. Nong do oxi cang 16n, nhiét do dat
do chuyén héa cuc dai cia NO, ciing nhu do
chuyén héa cuc dai cia NO, cang thap. Khi
khong cé mat oxi, NO, hdu nhu khong bi phan
huy trong vung nhiét do phan tng (khoang 350 -
400°C).

2. Di dua ra 1y gidi vé vai trd 2 mat cia oxi
trén bé mat xdc tdc: hoan nguyén xuc tac, thic
ddy qua trinh oxi héa NO thanh NO, (tdc dong



tich cuc) va oxi hoa (d6t chday) C;Hy,,, dan dén
lam giam kha nang phan huy ctia NO, (tic dong
tieu cuc). Hai tdc dong nay cung dién ra trong
qué trinh phan ung. Hiéu qua cua su phan huy
NO, phu thudc vao viéc lua chon chit xudc tac va
nhiét do phan dng.
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