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Abstract 
Effect of additives (Me) comprising alkali metals (Na, K) and transition metals (Cr, Mo, Ni, Co) to V-Mg-0 

catalysts on their catalytic behavior in one step oxidative dehydrogenation (ODH) of n-butane to 1,3-butadiene was 
studied. MeVMgO catalysts wert 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. 

I.MCJDAU 

Phan ling oxydehydro hoa mgt budc (one step) 
n-butan thanh butadien la mgt hudng nghifn cOru 
mdi cho phan ling oxi dehydro hoa [ 1 3]. 

C4H10 + O2 C4H6 + H2O + Q 

Qua cac nghifn ciru trude day cho thay rang hf 
xiic tae V-Mg-0 vdi thanh phin pha la Mg3V20g la 
hf xiic tac tot cho qua trinh phan iirng vdi dg chuyfn 
hoa va do chgn lgc cao. Nghifn cuu nay cua chiing 
toi nhan mgnh vao vifc danh gia anh hudng cua cac 
kim logi chuyfn tifp den do chgn lgc eua san phim 
1,2-butadien. 

2. THI/C NGHIEM 

Hdn hgp xuc tae dugc difu chf theo so do sau: 
Hogt tfnh xiic tac dugc danh gia bang so do dong 
lifn tuc. Lugng xiic tac cho moi phan iing xap xi 
0,05g duge dua vao 6ng phan iing hinh try dudng 
kfnh 6mm. Nhift do phan iirng dugc duy tri 470°C. 
Ty If hon hgp^ phan img O2/C4/N2 la 1,5/3/95,5 
(%mol). san phim phan iing dugc phan tfch trfn hf 
thong sic ky RGA khf mang He, detector TCD. 

Cac phvong phap hoa Iy danh gia dac tinh xuc 
tac 

Xac dinh difn tfch bf mat don diem bing 
phuong phap hip phu vat ly N2 tgi P/Po la 0,25, 
nhift dg 77 K, trfn thiet hi ASAP 2010 
Micromerities. 

c lu triic va thanh phin pha cua cac miu xiic tac 
dugc phan tfch bing phuong phap nhifu xg tia X 
(XRD), trfn thiet bj XRD D8 Advance Brucker, gdc 
quet 20: 10-70°, toe do quet 0,05. 

3. KET QUA VA T H A O LUAN 

Bang 1 cho thiy thanh phan cac mau xiic tae va 
difn tfch bf mat rifng cua tirng mau. Kft qua phan 
tich hap phy N2 cua cae mau xiie tae cho thay difn 
tfch bf mat rifng cua cac mau xue tac hau nhu 
khong bj thay ddi khi dua thfm cac cau tii trg xiie 
tac khac nhau Ifn bf mat xiic tac. 

Bdng 1: Difn tfch bf mat rifng va phan bd mao quan 
cua cac mau xiic tac nghifn ciiu 

Mau xiic tac 

V50M 
0,5CrV50M 
0,5NiV50M 
0,5CeV50M 
0,5MoV50M 
0,5CuV50M 
0,5CoV50M 
0,5KV50M 
0,5NaV50M 

Cau tir trg xiic 
tac, %KL 

Khong 
0,5% Cr 
0,5% Ni 
0,5% Ce 
0,5% Mo 
0,5% Cu 
0,5% Co 
0,5% K 
0,5% Na 

SA, mVg 

71,2 
62,7 
65,8 
66,1 
66,5 
64,3 
67,4 
69,8 
65,7 

Trong d6: SA la dien tfch hh mat cua miu tinh bing 
phuang trinh BET don dilm tgi P/Po la 0,25. 

Tir phd nhifu xg tia X eiia cae mau nghifn ciru 
cho thay su xuat hifn chu yeu pha Mg3V208 duge 
dgc trung tgi cac gdc 26: 35°. 43° va 63° [8 -10]. 

Khi dua cac kim logi chuyen tiep khac nhau vdi 
ty If Me/V205 la 0,5% mol, khong quan sat thay bit 
ky su hifn doi ve clu triic pha nao trfn pho XRD. 
Difu nay cho thay ham lugng cau tu trg xuc tac thap 
0,5%) khdng lam hifn ddi cau triic pha cua hf xiic tac 
nghien ciiu. 
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Cac ket qua danh gia hogt tinh eua cac miu xuc tac dugc trinh bay trong cac hinh 2, 3, 4 va 5. 

PHA ORTHO VANADAT 

0,5XiV50M 

0,5K\'50M 

0,5CrV50M 

0,5CoV50M 
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LTmh 1: Ph6 nhifu xa tia X ciia cac miu xiic tac MeVMgO 

Phan b6 san phiim 
CD 1-Butene + Iso Butene 
• Trans-2-Butene 
Q Cis-2-Butene " 

1,3-Butadiene 

V50rv1 0 5 C e 0 5 C o 0 . 5 C u 0 5Mo 0 5Ni 0 5Cr 0 5 N a 0 5K 

LTinh 2: Phan bo cac san pham trong qua trinh phan irng ODH ddi vdi cac xuc tac khac nhau 

Tir ket qua danh gia hoat tinh xiic tae V50M cho thay san pham phan irng eo do chon loc 
1,3-butadien dat 32%. Khi eo mat cac cau tir trg xiic tac, do chon lgc san pham cliinh co chieu hudng tang 
nhe doi vdi cac mau xiic tac co ciu'ra Mo, Cr, nhung giam ro ret doi vdi xiic tac co dua them kim loai kiem. 

D p c h u y e n h o a n - b u t a n 

6 0 . 0 0 

5 5 0 . 0 0 

• . . 

V50M 0.5Ce 0.5Co 0.5Cu 0 5Mo 0.5Ni 0.5Cr 0.5Na 0.5K 

LJinh 3: Do chuyfn hda cua n-butan ddi vdi cac xu" *""''''"" -*"" 
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Hi^u sudt san phSm butadien 
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V50M 0.5Ce 0 5Co 0 5Cu 0 5Mo 0.5Ni 0.5Cr 0 5Na 0 5K 

LLinh 4: Hifu suat thu san pham butadien trfn cac xiic tac khae nhau 

Do chuyfn boa cua n-buta.i trfn cac mau xiic tac 
CO cac cau tir trg xiic tac la cac kim logi chuyen tiep 
dfu tang mgnh so vdi mau doi chiing V50M dac bift 
la d cac mau Ce, Co, Cu va Mo. Do dd hifu suit san 
pham chinh butadien thu dugc tang mgnh theo chieu 
hudng: 

Mo > Ce > Co > Cr > Cu > Ni 
Theo Klisinsk difu nay dugc giai thfch la do khi 

dua cac kim logi chuyfn tifp Ifn hf xiic tac VMgO 
se tgo thanh lifn kft 0=V-0-Me [5, 6]. Vf dy doi vdi 
Ni, se tao thanh lifn kft trfn bf mat xiic tac: 

O 0.39 

V — O,—j^Ii 

0.35 
Do do am difn cua O (3,44) Idn hon rit nhifu so 

vdi Ni(l,66) va V(l,63) nfn cac electron ciia Ni va 
V CO xu hudng bj hiit Ifch vf phfa nguyfn tii O lam 
cho lifn kft V=0 df hi gian ra, nguyfn tu O trd nfn 
linh dgng hon, df tach ra khdi mgng ludi lam tang 
do chuyfn hoa n-butan. 

Ddi vdi mau cd bo sung cac kim logi kifm Na 
va K, dgc bift la vdi K, dg chgn lgc va dg chuyen 
hoa giam mgnh, hifu suat san pham 1,3-butadien 
giam xudng dudi 6,5%) mol cho thay kim logi kiem 
khong phai la chat trg xiic tac cho phan iimg ODH 
"one step" tgo butadien. 

4. KET LUAN 

Difn tfch bf mat rifng va cau tnic pha ciia hf 

oxit VMgO khong bj anh hudng khi dua thfm cac 
kim logi chuyen tiep vdi ham lugng khdng doi 
(0,5%) mol) Jf n be mgt xuc tac. 

Danh gia hogt tfnh cac xiic tac doi vdi phan umg 
ODH "one step" cho thiy dg chuyfn boa va dg chgn 
lgc san pham tang mgnh ddi vdi mau cd chiira Mo 
va Cr. 

cac mau xuc tac cd bo sung kim logi kifm, Na, K 
lam dg chgn lgc va dg chuyfn hda giam mgnh. 
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