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. SUMMARY

The role of oxvgen in selective reduction of NO, by C,H, in the presence of oxygen over
Cul£SM-5 catalyst was investigated by the temperature programmed surfuce reaction (TPSR). It
was found that oxygen enhances the oxidation of NO by C H, 10 NO,, but also consumes CH, 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 canditions.

[- MO DAU

Cac ké& qua nghién citu phan dng kha chon
loc NO, bang propylen trén xiic tdc Cu/ZSM-5
khi ¢6 mit oxi bang phuong phdp phan img bé
mat theo chuong trinh nhiét dé (Temperature
Programmed Surface Reaction-TPSR) da dugc
ching t61 cong bo trong (1 - 4.

Bai bdo nay gép phan lam sdng t¢ vai trd
cuia oxi trong phan dng khir NO, bang propylen,
mot van dé khong chi ¢6 ¥ nghia 1Y thuyél cho
phép lam sdng té co ché& phan tng, ma con c¢6 ¥
nghia (ng dung. vi oxi la cdu tr ludn cd mat
trong khi thai dong co.

Il - THUC NGHIEM

Thanh phdn hdén hop phan tng gbém: 340
ppm NO,, 580 ppm C;H,, nong do oxi thay déi
tr 0% dén 8%. Luong xiic tdc Cu,/ZSM-5 (chia
310" mol Cu/g ZSM-5) dung cho mbi thi
nghiém la 100 mg. Toc do dong nguyén liéu
250 ml/phuat, thé tich xic tdc 1 cm’, 16¢c do the
tich 15000 h', t6¢ d6 nang nhiét do 10'C/phiit.
Thanh phan hén hop duge xic dinh trén thiét bi
chuyén diung cho phan tng DeNO, cia Phan

vién vt liéu (Vién Khoa hoc va Cong nghé tai
Thanh phé Hé Chi Minh) v&i ddu do hong ngoai
(IR} va ion héa ngon lia (FID).

111 - KET QUA VA THAO LUAN

Do chuyén hoa cia NO, (Xy,,) trén xiic tic
Cu,/ZSM-5 & cac nhi¢t d¢ phan ing va cic ndng
d6 oxi khdc nhau dugc dua ra trén bang 1 va
hinh 1.

Két qua cho thidy, trong viing nhiét do phan
ing (khoang 350 - 400°C), NO, hau nhuv khong
bi phan huy néu treng hén hop khong c¢6 mat
oxi. Khi ting dan nong do oxi, d6 chuyén héa
cuc dai cua NO, giam déan, dong thoi diém cuc
dai bi dich chuyén vé phia nhi¢t do thap.

Két qua nghien ciu trude day cua chang 16i
[4] dd xdc nhan sy ton tai cda mot luong C.H,
hdp phu bat thuan nghich (C.H,,,,) trén bé mait
Xic tdc va chimg minh dugce ring: trong phan
tng khua NO,, chinh lwong CH,,, nay (cha
khong phai C;H, trong dong nguyén liéu) maéi la
tac nhan khu NO,. D6i v6i ciac hén hgp phan
Ung c6 chifa oxi, gilfa su bicn thién cla luong
Gyt va Xy, €6 m6i quan hé dong bign va
don tri: cung tang dan qua cuc dai, sau dé giam.
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Phan g nay duoc thuc hién trén cic tam Cu®': Oxi ddéng vai trd hoan nguyen xic tac theo

phan dng:

2Cu0O + NO,, — Cu,0 + NO,,,,  (a) Cu,0 + 1/20;,,, —> 2Cu0 (b)
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Hinh 2: Su phuy thuoc ctia lugng CH, ., va do chuyén hda cua NO, vao
nhiét do trén xic tic Cu/ZSM-5 & néng do oxi bang 2%
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Hinh 3: Sy phu thuoc cua lugng C,H, ., vd d6 chuyén héa ctia NO, vao
nhiét do wen xic tac Cu/ZSM-3 khi hon hop phan ing khong ¢6 mit oxi

Piéu dé thic day phan wng (a) va tao thanh vong oxi héa-khir trén bé mat xic tic;
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Két qua trén hinh 3 cing chi ra ring: khi
lvong C,.Hgwa bat ddu giam thi do chuyén héa
cia NO, méi tang dan va dat cuc dai (75,7%) &
nhiét d6 rdt cao (784°C). Su chuyén héa cia
NO, & nhiét do cao 1a két qua cua phan ing

phan huy tric ti€p:
2NO — N, + O,

Diéu nay dugc thiy ro qua két qua TPSR
trén hinh 4.
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Hinh 4: Két qua TPSR cua phan iing khir NO, trén xic tac
Cu/ZSM-5 (NO,: 340 ppm; C.H,: 580 ppm; O,: 0%)

Budc ti€p theo 1a phan wng canh tranh cia NO, va O, hdp phu trén bé mat xdc téc (déu la cic

chdt oxi hoa) vé6i chat khit C;H, ,,, theo so do:

C}Hf),hln

~ +0,p

Két qua 12 khi tang néng do oxi, s& lam lang
nhanh t6¢ d¢ phan dng (d) so v&i phan dng (¢).
din dén lam giam d¢ chuyén hoa cia NO, nhu
da néu ¢ trén.

IV - KET LUAN

Bing phuong phdp phan g bé mat theo
chuong  trinh  nhiét dé  (Temperature
Programmed Surface Reaction-TPSR), di
nghién ctu phan ting khir NO, biang propylen
trén xdc tdc Cu/ZSM-5 khi cé mat oxi vdi nhimg
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= +NO,,,

CO+CO,+H,O+N, (o)

CO + CO, + H,0 (d)

néng do khac nhau. Két qua cho thdy:

1. Khi c6 mat oxi, do chuyén hdéa ciia NO,
tang theo nhiét do, dat cuc dai & nhitng nhiét do
khdc nhau. Nong do oxi cang 16n, nhiét do dat
do chuyén hoa cuc dai cia NO, ciing nhu do
chuyén héa cuc dai cia NO, cang thiap. Khi
khéng cé mit oxi, NO, hau nhu khong bi phan
huy trong ving nhiét d¢ phan ing (khodng 350 -
400°C).

2. DA dua ra ¥ giai vé vai trd 2 miit cua oxi
trén bé mat xic tic: hoan nguyén xuc tc, thic
ddy qua trinh oxi héa NO thanh NO, (téc dong



tich cuc) v oxi héa (dot chay) C,H,,,,. ddn dén Khoa hoc, Pai hoc Hug, sd 22, 105 - 111

lam giam kha nang phan huy cua NO, (tdc dong (2004).
ticu cyc). Hai tac dong nay cing dién ra trong 5 [ a Thanh Son. Tap chi Khoa hoc, Dai hoc
qllé trinh phén Crng Hléu qUo:l cua sy phﬁn hll}} Hué, s§ 25, 69 - 74 (2004) ’ ) )
NO, phu thudc vao viéc lua chon chat xic tac va o .
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