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SUMMARY

Ouxidative dehydrogenation of n-butane to butene on NiO based catalysts with the presence of
carbon dioxide was studied. The phase structure of NiO has been found to depend on the nature
of carrier as well as on its content. The determining factors in activity and selectivity of the
studied catalysts are NiO-support interaction, reducibility of NiQ and their acidic properties. On
each carrier the optimal content of NiQ for giving the best catalytic perfomence is as follows:
7wt.% on AlLO;, 8wt.9% on SiQ,, 4wt.% on active carbon and Swit% on HZSM-5. About 38% of
butane conversion and 71% of butenes selectivity were observed on 5% NiO/HZSM-5(200).
Optimal conditions of the reaction are: mol ratio n-C,H,; : CO, = 1:5 and 1.2, temperatures: 625
and 500°C for catalysts on HZSMS und for the rest, correlatively.

I- DAT VANDE

Trong thoi gian gan day, viéc sir dung CO,
nhu mét chdt oxi hod nhe dang duge quan tam
nhi¢u hon trong moét s8 phan tng, nhu refominh
metan, oxi-dehidro héa (ODH) etan, propan,
isobutan [1 - 13]. Créom oxit, véi tu cdch 1a chat
xuc tdc t6t nhdt dé hoat hod lién két C-H trong
phan tir parafin [14] trén céc chit mang khic
nhau di duge nghién cdu trong phan tng ODH
etan [1, 10, 12], propan [1, 7, 13], isobutan [3,
5, 6, 8]. Tuy nhién, phan dng trén xic tdc Cr,0,
phai duge tién hanh & nhiét do cao (khoang
600°C) vdi dé chuyén hod ankan thap. Do dé,
viée tim ki€ém nhiing chat xidc tic khic cho phép
thuc hién phan \ng & diéu kién 6n hoa hon, cé
d6 chuyén hod ankan cao mi vin giit duge 46
chon loc anken t6t da dugc nhiéu nha nghién
ctfu quan tam. Xiic tdc trén co s& NiO duge xem
la cé trién vong t6t do nang lugng hoat hoa (dé
chuyén electron lén viing din) cta NiO thap [14
- 16]. Céc tic gia [17] dd thuc hién ODH etan
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trén xiic tdc NiO/y-AlLO, tai nhiét do 420°C va
dat duge do chuyén hod 22% véi do chon loc
theo etilen khodng 80%. Day 1a mot trong s& rit
it cdc cong trinh nghién citu vé ODH parafin
nhe trén xic tic NiO di duoc cong bs. Mit
khdc, chat mang ciing déng vai trd quan trong
dai véi hoat tinh cta cdc chat xdce tic va dii duoc
nhiéu tic gia [1 - 13] luu §. Trong s& cdc chat
mang phoé bién, y-Al,0, (Al), silicagen (Si), than
hoat tinh (AC) va zeolit HZSMS c¢6 nhiing wu
diém néi bt va ¢6 nhing tinh chit dic trung
khic nhau [10, 12, 14, 18]. Véi nhimg 1y do nhu
trén, muc dich cua céng trinh 14 nghién ctu
phan ing ODH n-butan véi chét oxi hod 14 CO,
trén cdc xdc tic NiOQ mang trén cdc chét mang
do.

II - THUC NGHIEM
Céc chat xiic tic duge diéu ché€ bing phuong

phip tdm cdc chit mang (kich thuéc hat 0,32 -
0,64 mm) bang dung dich muéi Ni(NO,),.6H,0.



Sau khi tdm, cdc miu duoc sdy 2 gid & 120°C va
nung 4 git & 450°C.

Dién tich bé mat riéng dugc do theo phuong
phap hap phu BET, sir dung chit hip phu 1a N,.
Pac trung khir ¢ha chit xic tic duoge khao sat
bing phuong phip khir theo chuong trinh nhiét
d¢ (TPR) trong dong khi N, chira 5%H, véi toc
d6 gia nhrét 10°C/phat. Su phan b6 cla cic
cluster kim loai Ni trén chat mang sau khi khur
duge khao sdt bang phuong phdp chuin d6 xung
véi chat hdp phu 1a H, tai nhiét do phong. Pho
nhiéu xa tia X (XRD) cua xtc tdc dugc ghi trén
mdy XD-5A cta hing Shimadzu véi phin mém
ASTM. Tinh axit cua chat mang va cic chét xic
tic duge xdc dinh bing phuong phdp hip phu-
gi4it hip amoniac. O day cdc chit mang duoc ky
hiéu nhu sau: y-AlO, 13 A, SiO, ta Si, than hoat
tinh -AC; HZSMS5 modul 200 va 2000 tuong
tng 14 Z-200 va Z-2000.

Hoat d6 cla cdc miu xlc tdc trong phin ting
ODH hod n-butan duge khao sit trong so do
dong vi lugng véi nguyén liéu 1a khi nita tinh

khiét chita 5% (thé tich) r-butan v ham luong
CO, trong khodng 5 - 12,5% (thé tich), téc do
thé tich 17.860 h”' cho xlic tdc trén HZSMS va
8.830 h' cho cic xic tic con lai duge giit ¢
dinh trong tit ca cdc thi nghiém. Hén hop phan
tng dugc phan tich trén may sic ky khi-khéi
phé GC 6890N véi ddu do FID va MSD 5973
Inert Agilent, c6t mao quan HP PLOT Q.

11 - KET QUA VA THAO LUAN

1. Tinh chat 1¥-héa cia cac chat xiic tac
a) Phé XRD

Theo céc tdc gia [15, 16], trong phé XRD
cia tinh thé NiQ, cdc kifu ciu trac {220},
{200} va {111} dugce dac trung bdi cdc dinh ¢d
20 tuong img 1a 63°% 43° va 37°. Cdc phé XRD
chiing t61 ghi nhéan duge doi véi cdc méu xiic tac
cho thdy, kiéu cdu tric cha NiO trong cdc chat
xtic tdc phu thude vio ban chdt chdt mang (bang

1).

Bdng 1: Cic vach phé XRD dic trung ctia cdc méu xiic tac duoc khio sat

Miu xtic tdc 20 =63° {220} 20 = 43°{200} 20 =37 {111}
6% NiO/Si co co cé

8%Ni0O/Si co co co
10%Ni0/Si co cod co
29%N10/AC khong co khong
4%NIO/AC khéng cd khong
6%NiO/AC co cb cb
6%NiO/Al khong khéng 6
89%Ni1O/Al co co khong
10%Ni0O/Al co co khong
2.5%Ni0/Z-200 co cé cod
5%Ni0O/Z-200 co cbd cod
7,53%N10/Z-200 co cd co
2,5%Ni0/Z-2000  ¢é cé co
5%NiO/Z-2000 cé cd cé
7.5%NIO/Z-2000  ¢b cod - ¢o

h) Gidn do TPR 900°C. Trén xuc tdc NiO/Z-200 c¢é 2 pic khi

Gian dé TPR cua cdc xic tic NiQ/SiO,
(hinh 2) ¢6 mét dinh khir don véi nhiét do kha
cue dai T, = 440 - 450°C, con cua cdc xiic tac
NiO/y-ALO, (hinh 1) ¢6 hai dinh, dinh nho cé
T,.. = 300°C va dinh td trdi dai tir 500 dén

trong khodng nhiét do tir 240°C - 300°C va
350°C - 470°C (T, = 394°C), cdn Ni/Z-2000
chi ¢6 mot pic véi T,,,, = 382 - 418°C. Theo cic
tdc gia [10], NiO tt do bi khir trong khoang
nhiét do tir 285 - 305°C. Nhu vay, chi trong hai
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hé xiic tic NiO/y-Al,O; va Ni/Z-200 ¢6 NiO tén
tai & trang thai tir do, con trong ca 4 hé xdc tac
déu cé dang NiO tuong tac véi chit mang véi
nhiét do khir cao hon. So sinh nhiét dé khir cuc
dai ctia dinh khir thit hai cho thdy su tuong tac
cua niken véi cdc chit mang xép theo thit tu sau:
HZSM5(200) < HZSMS5(2000) < Si0, < v-Al0,.
Két qui nghién ctu chuin dé xung (bang 2) cho

thdy, trong hé NiO/y-AL,0, tinh chit bé mit clia

hai xtc tdc véi ham lugng NiO [a 7 vi 8% tuong
ty nhau va khdc véi miu 6NifAlL Su khic biét
niy ¢6 thé lién quan dén ciu tric tinh thé cla
cdc xue tdc. Trong xtc tdc 6Ni/Al niken oxit chi
ton tai & dang cau tric {111}, con trong hai xic
tdc con lal - dang {220} va {200}. Nhu vay, cé
thé thiy ring, NiO cdu tric {200} ¢6 kha nang
phan tén t6t hon trén chit mang.

A
\
J// \\\\

Nhidt 46, °C

Hinh 1 Gian d6 TPR cua cdc xtc tic
NiO/Al,O; véi ham lugng NiO khac nhau:
a) 6%; b) 7%, ¢} 8%

A P

~Nhict d&, © C

Hinh 2: Gian d6 TPR cua cdce xtc tic NiO/Si0,
v&i ham lugng Ni1O khdc nhau: a) 6%, b) 8%,
c)10%

Bdng 2: Dién tich bé mat riéng cla xdc tic (Sggr), dién tich bé mat niken trén lg xuc tic (Sg,), dién
tich bé mat riéng coa 1g niken (8’¢,), dudng kinh (rung binh ctia cde cluster niken (dg, ) va do phan
tin cia niken trén bé mat xdc tdc (yc,)

Thanh phén xic tic | Ky hiéu | Sgpr, m¥/g Sw.m¥g | SwpmYz | dy A | y..%
6%Ni0/y-Al 0, 6N1/Al - 9.0 1492 68 234
T%NiIO/-ALO, TNi/Al 222 18,9 314,5 32 47,2
8%NiO/v-AlLO, 8Ni/Al - 19,6 2793 36 41,9

6%Ni0/Si0, 6Ni/51 - 12,2 203,5 50 30,5
8% N10/8i0, 8Ni/5i 144 11,2 139.3 73 20,9
10%N10/8i0, 10Ni/Si - 4.8 477 212 7.2
2%NiO/than h.t ZNI/AC - 8.5 4272 24 64,2
4%NiO/than h.t 4Ni/AC 701 12,0 300,2 34 45,0
6%NiO/than h.t 6Ni/AC - 12,8 212,7 48 319

(Dién tich bé mat riéng cla céc chit mang y-ALO,, SIO

m’/g).

¢) Tinh axit cia cde xic tde
Két qua nghién citu tinh axit cta cdc xic tic
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, va than hoat tinh twong tng bang 272, 168 va 761

bang phuong phdp nhiét giai hip amoniac dugc
thé hién trong bang 3. Theo cic tic gid [18].



trong ciu tric cua y-AlLO; cé cic ram axit
Bronsted cling nhu Lewis, con trong SiQ; cd
nhém silanol 14 nhitng tdm axit Bronsed. Than
hoat tinh dugc ché tao tir gdo dira va xir ly bang
hoi nuée ¢6 diém ding dién pH .= 7.2, khong
chita cac nhom axit manh nhu cacboxyl, nhung
cé chita oxt cd tinh axit y&u va rat yéu tuong
duong véi nhém lacton, phenol va cachonyl. Do
dé, tir bang 3 ta thiy, hé Ni/AC cd s6 tam axit
thip hon nhiéu so véi xuic tic NifAl vi dic biét
la hé Ni/St. DPéng thoi, su bién thién cia sé tam
axit trén cdc xuc tac khi tang ham lueong NiQO
trong xic¢ tic ciing khdc nhau: s6 tam axit cua
cdc hé mang trén nhém oxit v than hoat tinh
giam, con trong xuc tdc Ni/Si - ting. Trong hé
NiO/Si0,, c6 thé do SiO, la chit mang tro nén
niken tén tai & dang Ni** tu do, do dé, cdc tam

axit dugc tao ra ting theo ham lugng NiQ.

Do axit tong cua HZSM5(200) cao hon so
vor HZSMS5(2000), trong dé cic tam axit trung
binh va munh caa HZSMS-200 cao gdp 2 lan so
vort HZSM35-2000. Khi mang NiO lén dé  axit
cla xic tic tang, trong d6 xic tdc NIO/HZSMS5-
200 ¢6 do axit cao hon xic tic NiO/HZSMS-
2000 va cdc xudc tac mang trén HZSMS ¢6 dé axit
cao hon nhiéu so véi cdc hé xic tic con lai. Theo
[19] thi tong s tam axit ty 1¢ véi luong nhém cé
trong khung cfu tric cua zeolit. Theo nhiéu
nghién cttu, zeolit cé hai loai nhém OH cé thé
cho tinh axit. Thi nhat 13 nhém OH ndi gita mot
nguyén tr Si vi mot nguyén (7 Al, nim trong
mao quan cta zeolit. Thi hai 12 nhom OH nidm ¢
mat ngoai cha zeolit, dinh lén chi mot nguyén tu
Si nén duge goi 1a nhom silanol ¢ dau niit.

Bang 3. Do axit cia cdc chit xde tde (x107 pmol NH,/g xdc tic)

. Nhiét d6 giai hap, °C .
Xl tic Tong cong
200 - 300 300 - 400 400 - 500
6NI/AL 2,3 3 6.5 1.8
TNi/Al 24 2,7 4.4 9.5
8Ni/Al 3,7 1.3 1.3 6,3
6Ni/Si 1,3 2,6 1.3 5,2
8Ni/Si 15,5 54,5 59 759
10Ni/Si 543 74.6 32,1 120,2
ZNI/AC 0.8 0.8 24 4,0
4ANi/AC 0,6 0,9 0,7 22
6Ni/AC 1,2 0.9 12 33
HZSM5-200 23 13,6 9,7 483
2,5Ni/Z-200 390,2 1479 78,3 6164
SNi/Z-200 2587 1428 80.4 4819
7,5Ni/Z-200 27.8 16 49,1 92,9
HZSM5-2000 22,1 38 2.6 30,5
2,5Ni/Z-2000 2113 714 42,2 3249
SNI/Z-2000 1037 97,8 75,5 276
7,5Ni/Z-2000 55,1 41,2 104,1 2004

2. Hoat d¢ cua cac x1c tac

a) Anh hiedng cria héam leong NiO trong xiie tdc

Hoat do cha xic tdc duge khao sit trong
diéu kién t6i vu cho tiing xuc tdc. Biang 4 cho
thdy, ham lugng NiO anh hudng rd rét dén hoat
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tinh cla cdc chit xuc tdc, dic biét 1a trén cic
mau mang trén nhom oxit va silicagen. Ham
luong t6i wu cua xic tdc NiO/y-Al,Q4, NiO/SIiO,
tuong ing 12 7 va 8%, véi hiéu suit twong ing 1a
17,3; 18,6% va d6 lua chon theo buten 14 91,9%.
Con hoat do cia xic tic NiO/AC véi ham lugng
NiO thay d6i tir 2 dén 6% x4p xi nhau, ¢6 do
chuyén héa ~16%, Sey ~92% va H = 15%. NiO
mang trén zeolit(200) ¢é hoat d6 va hiéu suit
buten cac nhat (X = 37,5% va H = 206,6%).
Theo phé XRD, trong xtc tic chira 4Ni/Al va
6Ni/Al, N1O ¢é cdu tric {111}, trong khi trong

cdc xtdc tic TNi/AT va 8Ni/AL ¢6 160 tal ciu tric
NiO{200} cé tinh chdt bé mit t6t hon. Xiic tic
7Ni/Al ¢é d6 chuyén héa n-butan cao hon xtc
tac 8Ni/Al 13 do né cé s6 tam axit nhiéu hon.
Do chon loc theo tdng buten cla ba xic tic
mang trén nhém oxit, silicagel va than hoat tinh
khad caoc (90% hoac cao hon), ¢dn cia xuc tac
mang trén HZSMS thip hon. Hoat d6 cha cdc
mau dugc coi 1i t8i wu trén ¢dc chit mang duge
sip xép theo thi nr (trong diéu kién phan tng t6i
uu cho timg loal xuc tdc): SNi/Z{200) >
SNi/Z(2000) > 8Ni/Si > TNi/Al > 4Ni/AC.

Bdng 4. Do chuyén héa n-butan (X,%), do lua chon buten (Sc.,%), dé lua chon cdc hidrocacbon nhe

(Sc).c3.%) va higu sudt buten (H,%) trén xic tdc NiO & diéu kién: 1) 500°C; C,H,,;CO;:N, =
5:10:85; V=8.830 h''; 2) 625°C; C;H,,;;CO,:N, = 5:10:85; V=17.860 h"!

Ch4t | Ham luong X.% S, % H, %
mang NiO,% Buten-1 Buten-2 Crackinh
- 4 13,5 28,6 66,6 48 12,8
Q. 6 18,3 24.4 58,6 17,0 15,2
< 7 19,0 36,6 54,6 8.8 17,3
= 8 14.0 28,1 66,2 57 13,2
10 11,4 23.9 67.9 8.2 10,5
2 9.9 38,7 58.4 2.8 9.6
= 4 10,9 42,9 53,3 3.8 10,5
& 6 17,7 50,4 42,9 6,7 16,5
= 8 20,8 54,9 34,5 10,6 18,6
10 16,8 53,4 42,0 4.7 16.1
= 2 16,1 35,5 58.6 59 15,1
= | 4 16,8 44,7 47,8 7,5 15,6
g€ & 6 15,8 34,2 61,0 4,8 15,0
= 8 14,1 39,0 52,9 8,1 12,9
Vo 2,5 34,1 68.6 314 234
2 S 5 37,5 70,7 293 26,6
B 75 252 75 25 19
N A 2,5 20,1 81 19 16,2
z S 5 22,5 84,9 15,1 19,1
58 7.5 11,9 91,5 8,5 10,9

Nhu da thiy & trén, dién tich bé mat riéng va
d6 phian tin niken cia hai xtc tic 7Ni/Al va
4Ni/AC cao hon nhiéu so v&i 8Ni/Si, trong khi
dé tinh oxi héa-khir ctia hai xidc tic mang trén
than hoat tinh va silicagen twong tu nhau va
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khic véi xic tic NifAl. Tuy nhién, tinh axit cla
xtc téc Ni/Si va dac biét NiYHZSMS manh hon,
Diéu nay chiing 10, trong cdc xdc tdc trén cd s¢
NiO d¢ axit cta xlc tic clng 1a yéu t6 xdc dinh
hoat do cha xuc tac. So sanh xic tic mang trén



hai zeolit khdc nhau cho thay, s& di hoat do cia
xuc tiac SNi/Z(200) cao hon 5Ni/Z(2000) 1a do
trong xdc tic thit nhat bén canh niken dang lién
két véi chéit mang con ¢é NiO tw do, ¢ kha
nang khtr t6t hon. Tuy nhién xiic tac SNI/Z{200)
lai cé do chen loc thap hon nhiéu so véi
SNI/Z{2000) 12 do nd ¢d do axit cao hon. Ngoai
ra, ket qua phan tich con cho thay, trén xic tic
Ni/Al ti 1é do chon loc buten-2: buten-1 biing
khoang 1,6; trén xic tic Ni/AC - khoang 1,1,
con trén xtc tdc Ni/Silicagen dai luong nay chi
¢é gia tri xdp xi 0,6. Nhu vay, trén xic tdc ¢é
tim axit Lewis (Ni/Al) su tao thanh buten-2
chiém wu thé. Néi cdch khéc, trong cic hé xic
tic NiQO/chdt mang, dé axit cua xtic tic quyét
dinh hoat dé ctta nd, con ban chdt tam axit quyét
dinh ty 1é giita cdc buten.

bh) Anh hicng ciia nhiét dg phdn img

Khao sdt anh huong cta nhiét d6 dé€n hoat

tinh clia xdc tde (bang 5) cho nhiing két qua rat
[y thu: trén ca ba xdc tic mang trén chit mang
khong 14 zeolit déu c¢é hai nhiét do tai dé do
chuyén hod butan dat gid tri cuc dai. Cic téc gid
[16] quan sdt thay trén phé XPS cha NiO va
NiO/y-Al, O, ¢é hai dinh hap thu (ng véi nang
lugng cao va nang luong thip. Trén co so két
qua tinh todn D.Adler [15] ¢ling du dodn réing,
NiO s&€ tr¢ thanh bdn dan khi hip thu nang
luong thich hop va cé hai viing hip thu cia NiO:
viing nang luong thip tng véi trang thii ban din
loai n (nhan electron) va viing ning luong cao
ing v6i bin din loai p (nhudng electron). O
nhiét do cuc dai thip (500°C} hiéu suat va do
chon loc tao buten cao hon so vdi nhiét do cuc
dai cao (5507), 12 do & nhiét do cao cdc phan ing
phu nhu crackinh dién ra manh hon. Bén canh
dé, & nhiét d6 cuc dai cao ty 1é buten-1:buten-2
cling thip hon, nghia 14 nhiét dé cao thuan loi
cho su hinh thanh buten-2.

Bing 5: Anh huéng cla nhiét do phan tng (T, C°) dén do chuyén héa n-butan (X, %), dé chon loc
(8,%) va hiéu suit tao buten (H, %) trén cic xdc tdc ¢6 thanh phan t8i vu (1g xdc tdc, 10 /hva 1)
CdHlG:COZ:NZ = 5:10.85, 2)C4H|0:C07_:N2 = 52570)

. 0 S, %

Xie tde T.°C X% Buten-1 Buten-2 Crackinh H, %
—- | 475 10,9 35.4 62.8 1,8 10,7
% o) 500 19,0 36,6 54,6 8.8 17,3
S < 525 17,0 36,9 57,2 5,9 15,9

- 550 17,5 35,7 55,0 9,3 15,8

- 475 6,5 25,3 74,0 0,7 6,5
% 3, 500 20,8 54,9 34,5 10,6 18,6
S Z 525 15,1 45,0 50,8 4,2 14,5
* 550 19,2 48,3 40,5 11,2 17,1
= 475 11,8 40,0 55,2 48 11,2

2 500 16,8 44,7 47,8 7,5 156

Q 525 10,1 24,1 72,9 3,0 9.8

z 550 17,5 32,9 53,7 13,4 15,1

= 575 10,7 33,4 57,3 9,3 9.7

600 7.4 9,8 69,4 20,8 58

fg . 550 12,2 92,5 7.5 11,3

& 575 16,2 88,6 11,4 14,4

g 600 23.0 81 4 18,6 18,7

= 625 37,5 70,7 29,3 26,6

A 640 452 62,2 378 28,1
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S, %

Xuc tac T, °C X, % , _ H. %
Buten-1 Buten-2 Crackinh
550 7.9 97.6 1,4 7.8
N 575 8.9 95,7 43 8,5
22 600 13,7 £8.4 1.6 03
o ™ 625 22,5 84,9 15,1 19,1
640 29,3 72,1 27,9 21,2

Cdc xic tic mang trén HZSMS lai khdc, khi  tao buten clng ting nhung khéng nhiéu. Ro
tang nhiét do do chuyén héa ting 18 rét, do lva  rang, viing nhiét do phin tng cla xtc tic mang
chon buten giam nhe din téi higu sudt buten  tran HZSMS5 cao hon xtic tac mang {rén v-Al,O,,
tang mgmh. Pac biat ¢ 640°C, thi dé chon loc 510, va than hoat tinh.
gidm manh (con khodng 70%), do chuyén héa

L , h ¢ Anh huong ciia ham long CO, trong hon hop
ciing ting manh (lén khoang 36%) va hiéu suit

phdn iing

Bdng 6: Anh hudng cua clia him luong CO, trong hén hop phin ting dén dén do chuyén héa n-butan
(X, %), do chon loc (S, %) va hiéu suit tao buten (H, %) trén cic xic tic 18 vu, & diéu kién phan
tng: ham luong n-C,;H,, = 5% vi 1) 500°C, V =8.930 h'; 2) 625°C, V = 17.860 b’

o Ham lyon S, % r o
Xie tic COE,'% * X, % Buten-1 Buten-2 Crackinh i H, %
- 50 89 31,1 67.7 1.2 8.8
22 7.5 10,0 35,4 63,3 1.3 9.8
< 1{ 10,0 19,0 36,6 54,6 8.8 17,3
- 15,0 11.1 36,0 62.1 1.9 10.9
. 5.0 8,0 36,4 62,2 1.4 79
2 75 8,5 358 62,3 1,9 8,3
o) 10,0 20,8 54,9 34,5 10,6 18,6
< 12,5 K 413 554 2.8 11,5
« 15,0 7.8 33,2 65,0 [,8 7.6
o 50 12,6 38,2 55,9 59 11,8
= 75 13,5 40,4 53,4 6.2 12,6
% 10,0 16,8 44,7 478 8,5 15.6
S 12,5 9,7 333 61,1 5.4 9.1
15,0 11,0 41,3 52,7 6.0 10,3
. 15,0 27,5 76,0 24,0 209
Sg 25,0 37,5 70,7 29,3 26,6
< & 35,0 30,1 74 4 25,6 22,4
* 450 293 75,1 24.9 22,0
. 15,0 15,1 87 13,0 13,1
S 3 25,0 22,5 84,9 15,1 19,1
g =1 35,0 18,5 83,8 16,2 15,5
g 45,0 16,9 843 15,7 14,2
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§6 liéu bang 6 cho thdy, su phu thugc hiéu
sudt tao buten vio him lugng CO, trong hdn
hop khi ¢6 tinh cuce tri. Ti 1é 61 uu n-CH,,:CO,
ddi v6i cdc xic tdc mang trén AlO,, Si0, vi
than hoat tinh bang 1:2, ¢on trén cdc xic tic
mang trén HZSMS bing 1:5. Trong viing ham
luong thip, tang him luong CO, dé chuyén hoi
ting do t6c dd oxi hod hidro sinh ra gia tang.
Tuy nhién, tiép tuc tang ham luong CO,, do
chuyén héa butan vi hiéu suit tao buten giam.
86 liéu bang 5 ciling cho thiy, trén cling mot xiic
tic khi thay déi néng do6 CO., néu dé chuyén
héa tang thi do chon lec tao buten giam, con tl
1é buten-1:buten-2 tang. B¢ chon loc va d¢ axit
cla cde xlc tdc bién thién nguge chiéu nhau;
xiic tdc ¢6 d6 axit cang cao thi phan tng phu
crackinh cang manh. Dé ¢é d6 chon loc cao cédn
¢6 su cin doi gifra doé axit do bazo. Theo céc tic
gid [20], VMgO la hé oxit hon hgp ¢é do bén va
dd chon loc theo tao n-buten cao trong phén ting
ODH n-butan. B¢ axit ctia V** thich hop cho
hoat héa lién két C-H, con dé bazo cua oxi bé
mit (gom ca MgO) thich hop cho viéc giai hdp
nhanh olefin va diolefin, lam gidm qud trinh oxi
hoéa sau. Cdc tic gid cho ring, tinh oxi héa-khir
ciing véi tinh axit vi trang thai cua chat xic tac
trong diéu kién phan tng 1a nhitng yéu 13 quan
trong dé tao nén hoat tinh t61 trong phén (ng
ODH butan.

Tém lai, céc tinh chdt ly-héa va dic diém
oxi hda-khir ciia chit xiic tic dong vai tro quyét
dinh hoat tinh cta chit xidc tic trong khi cidc
tinh chit nay phu thudc vao kim loai hoat dong
v ban chait cua chit mang. Dé t6i uu héa céc
dai lugng do chuyén héa vit d6 chon loc cén tao
duge su can doi gilta viéce hoat héa hidrocacbon
vi kha niing loai san phdm ra khoi bé mat chat
xue tac.

Loi cam on: Tdp thé tdc gid chdan thanh cdm on
nhém nghién ciru cua TS, Vi Anh Tudn (Vién
Hda hoc, Vién Khoa hoc va Cong nghé Viér
Namj} da cung cdp cde man zeolit HZSM-5
trong nghién cru ndy.
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