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Abstract

Effect of additives (Me) comprising alkali metals (Na, K) and transition metals (Cr, Mo, Ni, Co) to V-Mg-O
catalysts on their catalytic behavior in one step oxidative dehydrogenation (ODH) of n-butane to 1,3-butadiene was
studied. MeVMgO catalysts were prepared by impregnation method. The structure and physicochemical properties of
catalysts were studied by XRD and N2 physical adsorption methods. Testing of catalyst MeVMgO showed that the

yield of 1,3-butadiene is higher than VMgO catalyst.

1. MO DAU

Phan Ung oxydehydro héa mét bude (one step)
n-butan thanh butadien 1a mét hudng nghién ciru
mai cho phan ing oxi dehydro héa [1  3].

CHy o+ 0, =™ CHs +H,0+Q

Qua céc nghién ciru trudc day cho thdy rang hé
xiic tic V-Mg-O véi thanh phan pha 1a Mg;V,05 la
hé xiic tac tdt cho qua trinh phan ing vé&i do chuyén
héa va do chon loc cao. Nghién cu nay cia chung
t6i nhin manh vao viéc danh gia anh hudng cla cac
kim loai chuyén tiép dén d6 chon loc cta san pham
1,2-butadien.

2. THUC NGHIEM

Han hop xuc tac dugc diéu ché theo so db sau:
Hoat tinh xtc tic dwoc danh gia bang so db dong
lién tuc. Luong xuc tac cho mdi phan (ng xap xi
0,05g dwoc dua vao éng phan (ng hinh tru duong
kinh 6mm. Nhiét d6 phan ng dugc duy tri 470°C.
Ty 1& hon hop phan ang O)/Cy/N, la 1,5/3/95,5
(%mol). San pham phan (ng duogc phan tich trén hé
thdng sic ky RGA khi mang He, detector TCD.

Cic phuong phap hoéa ly dinh gia dic tinh xic
tac

Xéac dinh dién tich b mat don diém bing
phuong phap hip phu vat ly N, tai P/Po la 0,25,
nhiét d60 77 K, trén thiét bi ASAP 2010
Micromeritics.

CAu tric va thanh phin pha cua cic mau xc tac
dugc phén tich bing phuong phap nhiéu xa tia X
(XRD), trén thiét bi XRD D8 Advance Brucker, gbc
quét 26: 10-70°, toc d6 quét 0,05.

3. KET QUA VA THAO LUAN

Bang 1 cho thdy thanh phin cac miu xic tac va
dién tich bé mat riéng cua tung mau. Két qua phén
tich hap phu N, cua cac méu xuc tac cho thay dién
tich bé mat riéng cua cac mau xuc tac hdu nhu
khdng bi thay ddi khi dua thém cac cdu tir tro xic
tac khac nhau Ién bé mat xc tac.

Bang 1: Dién tich bé mat riéng va phan bd mao quan
clia cac mau xuc tac nghién ciru

Mau xlc tac Ci:g?(;: EEUC Sa, mz/g
V50M Khéng 71,2
0,5CrV50M 0,5% Cr 62,7
0,5N1V50M 0,5% Ni 65,8
0,5CeV50M 0,5% Ce 66,1
0,5MoV50M 0,5% Mo 66,5
0,5CuV50M 0,5% Cu 64,3
0,5CoV50M 0,5% Co 67,4
0,5KVS50M 0,5% K 69,8
0,5NaV50M 0,5% Na 65,7

Trong d6: S, la dién tich bé mit cia miu tinh bing
phuong trinh BET don di€m tai P/Po 13 0,25.

Tur phd nhiéu xa tia X ciia cac mau nghién ciru
cho théy su xuét hién chu yéu pha Mg;V,03 dugc
dac trung tai cac goc 26: 35°. 43° va 63°[8 - 10].

Khi dua cac kim loai chuyén tiép khac nhau véi
ty 1é Me/V205 1a 0,5% mol, khéng quan sat thiy bat
ky sw bién ddi vé cu triic pha nao trén phd XRD.
Piéu nay cho thiy ham lugng ciu tir trg xic tac thap
0,5% khéng 1am bién ddi cdu triic pha cua hé xuac tac
nghién ciru.
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Céc két qua danh gia hoat tinh cua cac mau xtc  tac dugc trinh bay trong cac hinh 2,3,4 va 5.
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Hinh 2 Phan bd céac san pham trong qua trinh phan tmg ODH dbi voi cac xuc tac khac nhau

Tur két qua danh gia hoat tinh xac tac V50M cho thay san pham phan tngz ¢6 do chon loc
1,3-butadien dat 32%. Khi ¢c6 mat cac cdu tr tro xuc tac, do chon loc san pham chinh ¢ chiéu hudng tang
nhe déi vai cac mau xic tac ¢6 chira Mo, Cr, nhung giam rd rét ddi voi xuc tic ¢6 dua thém kim loai kiém.

D6 chuyén héa n-butan
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Hinh 3: D chuyén hda clia n-butan d6i vai cac xir #4~ Lhin whae
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Anh hudng cua cdc cau tir...

Hiéu suit san pham butadien |

Hiéu suit (%)
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Hinh 4: Hiéu suét thu san pham butadien trén cac xuc tac khac nhau

bé chuyen hoéa cua n-buta.r trén cac mau xuc tac
cd cac cau tu trg xuc tac la cac kim loai chuyén tiép
déu ting manh so véi miu dbi chimg V50M dic biét
la & cac mau Ce, Co, Cu va Mo. Do dé hiéu suét san
pham chinh butadien thu dugc taing manh theo chiéu
hudng:

Mo>Ce>Co>Cr>Cu>Ni

Theo Klisinsk diéu nay duoc giai thich 1a do khi
dua cac kim loai chuyén tiép 1én hé xic taic VMgO
s& tao thanh lién két O=V-O-Me [5, 6]. Vi du dbi véi
Ni, s& tao thanh lién két trén bé mat xuc téc:

O 0.39

I~

VvV — O(/Nl
0.35

Do d6 4m dién cua O (3,44) 1én hon rat nhiéu so
vai Ni(1,66) va V(1,63) nén cac electron cia Ni va
V ¢6 xu hudng bi hut 1éch vé phia nguyén tir O 1am
cho lién két V=0 dé bi gian ra, nguyén tir O trd nén
linh dong hon, dé tach ra khoi mang luéi lam tang
d6 chuyén hoa n-butan.

Déi voi miu cé bd sung cac kim loai kiém Na
va K, dac biét la vgi K, do chon loc va do chuyén
héa giam manh, hiéu suit san phém 1,3-butadien
giam xudng dudi 6,5% mol cho thay kim loai kiém
khong phai 1a chét tro xic tic cho phan {mg ODH
“one step” tao butadien.

4.KET LUAN

Dién tich bé mit riéng va ciu truc pha cia hé

Lién hé: Nguyén Anh Vii

oxit VMgO khoéng bi anh hudng khi dua thém cac
kim loai chuyén tiép véi ham lugng khéng doi
(0,5% mol) Jén bé mit xuc tac.

Danh gia hoat tinh cac xic tac dbi voi phan (g
ODH ”one step” cho thdy do chuyen hoéa va d§ chon
loc san phim ting manh déi véi mau c6 chira Mo
va Cr.

Cac miu xic tac c6 bd sung kim loai kiém, Na, K
lam d6 chon loc va do chuyén héa giam manh.
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