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NGHIEN CUU PAC TiNH HOA LY CUA HE OXIT HON HOP V-Mg-O

Dén Toa soan 19-4-2007

NGUYEN ANH VU, HOANG MINH TUNG, NGUYEN THI MINH HIEN
Phong thi nghiém Cong nghé Loc Hoa dau va Var liéu Xac tac, Truong PHBK Ha Noi

SUMMARY

Vanadium — Magnesium mixed oxides used for the oxidative dehydrogenation was synthesized

by impregnation method. Characterization of catalysts was determined by serial model techniques

. such as XRD, TPR-H,, TPD-NH;, FT-IR and N, physisorption. The result of XRD showed that

V,04 phase was inhibited in the V-Mg-O mixed oxides prepared with impregnation method. FT-IR

spectra and TPR-H, profile showed the present of isolated VQ, tetrahedral species in surface
mixed oxide, which enhance catalytic activity of ODH reaction.

1- MG DAU

Phan tng oxidehydro héa 1a mét phan tng
méi duge quan tam trong nhiing nam géan day vi
cac wu di€m vugt troi clia né so véi phan (ng
dehydro héa thong thudmg, dac biét 1a dehydro
hoa cdc hydrocacbon nhe C2-C4 san xuft cdc
olefin twong i{ng. Phan ng oxydehydro hod
(ODH) la phan itng dehydro hoa véi su ¢é mat
cia oxi:

2CH,,,, + O, » 2CH,, +2H,04+Q

Rat nhiéu hé xic tdc cho phan ing ODH da
duge nghién cifu va ddnh gia trén cdc cong trinh
nghién ciu trong nudc va quoéc t€ trong dé cha
yéu dua trén he xiic tdc oxit va hén hop oxit trén
cdc chit mang khdc nhau (7 - 9]. Trong phan
nay, chiing 161 tap trung nghién ciiu vé dac tinh
cita hé hén hgp oxit vanadi - magié. Hoat tinh
xiic tic cia ching d6i véi phan img ODH sé
duoc trinh bay trong cong trinh ti€p theo.

11 - THUC NGHIEM

MgCl,.6H,0O khan hod tan hoan todn vao
nudc thanh dung dich mudi tai nhiét do 80°C ¢6
khudy tir. Dung dich mu6i dugc két tia véi
NH,OH néng do 30% tai pH = 9, 10. Mg(OH),

dugc gia hoéa trong 48 gi¢r tai nhiét do phong,
sau do loc rira, sdy qua dém tai 170°C, nung dén
600°C trong 6 giv, t6c do gia nhiét 3°C/phut thu
dugc MgO c6 mau tring.

Hén hop oxit vanadi — magié t6ng hop tr
Mg(OH), dugc thém vao dung dich amoni
vanadat 1 M véi lugng vanadat tuong (ng dé thu
duge hén hgp ¢ cdc thanh phdn vanadat tang
dan 10, 30, 50, 70% khdi lugng. Hon hgp bay
hot rong 2 gio tai 80°C, sdy qua dém tai 170°C
va nung dén 600°C trong 6 gid, 16c dé gia nhiét
5°C/phiit, két qua thu duge cdc hén hgp oxit c6
mau vang cam ky hiéu lin lugt 10VM, 30VM,
50VM, 70VM.

Il - CAC PHUONG PHAP HOA LY
DANH GIA PAC TINH XUC TAC

1. Xac dinh phan b6 mao quan va dién tich
bé mat bang phuong phép hdp phu vat Iy N, tai
77 K trén thiét bi ASAP 2010 Micromeritics.

2. Xac dinh cdu tric pha bing phuong phép
nhiéu xa tia X trén thiét bi XRD D8 Advance
Bruker, géc quét 26 tir 5 dén 75°.

3. Kha nang khir héa trong H, theo chuong

trinh nhiét do TPR-H, trén thiét bi Autochem
2920, Micromeritics. X4p xi 0,5 gram mau duoc
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xu 1y dén 300°C trong dong He 25 ml/phiit sau
d6 tién hanh khir tir nhigt do phong dén 850°C
trong dong 40 mY/phiit khi hén hgp 10%H,/Ar.
Luong khi H, tiéu thu cho qud trinh khir duge
xédc dinh bang detector TCD.

4. Xdc dinh cfu tric cic tiéu phan VO, trén
bé mat xic tdc bing phuong phip hong ngoai
trén thiét bi FTIR 6700 - Thermo Nicolet.

IV - KET QUA VA THAO LUAN
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Hirh 1: Gian d6 TG/DSC clia mau 70VM

Bdng 1: Dién tich bé mat riéng va phan bé mao quan

Mo | wenpmie’ | O Ve, Or. A
GKL m'/g cm’/g 1. 2 3
MgO 0 71,2 0,305 39 92 126
10VM 10 87.7 0,461 28 87 240
30VM 30 89,2 0,404 34 89 232
SOVM 50 51,4 0,725 32 - 237
70VM 70 38.2 0,737 35 - 240

S, la dién tich bé mat cha méu tinh bang phuong trinh BET: Vp la thé tich mao quan trung binh; Dp 12 dudng

kinh mao quan. tinh theo dudng nha hap phu.

Gian d6 TG/DTA trinh bay trong hinh 1, toc
do gia nhi¢t 10°/phit, dén 800°C, cho thiy xuit
hién hai trang thdi chuyén pha tai 480°C va
540°C sau d6 dat on dinh tai 600°C. Tir két qua
phan tich nhiét, ching t6i chon phuong phdp
chuén bi mdu nhu sau: méu sau khi ngdm t4m,
sdy ¢ 170°C trong 12 gid, nung theo chuong
trinh nhiét do dén 600°C, t6¢c do gia nhiét
5°C/phat, giit tai 600 °C trong 6 gid.

Phan bd kich thudc mao quan cia MgO tai
bang 1 cho thdy c6 ba ving mao quan rd rét 39
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A, 92 A va 126 A. Nhan thdy khi ham lugng
V,0; tang thj dién tich bé mat cla xic tic tang,
tuy nhién, khi ham lugng V,0O; tang tr 50% dén
70% thi dién tich bé mat giam, diéu nay dugc
giai thich 1a khi ham lugng V,0; tang sé& che ldp
va lam giam b6t s6 cdc mao quan cd nho va
trung binh trong MgQO va do dé lam tang 16 rét
s6 mao quan lén (> 200 A), ting thé tich mao
quan va din dén lam giam dién tich bé mat
riéng cua miu. Nhu vay khi thay déi ham lwong
V,0; trong hén hgp Mg-V-0O, dan dén sy thay



déi dién tich bé mat va céu tric mao quan cla

H

# Transmmtance

1018

S T S T
1XE 1400

Panh gid cdu tnic bé mat cha hé¢ xdc tac
nghién ciu bang FTIR trong dai s séng tir 400
- 1200 cm’'. D6t voi V,0; xudt hién dao dong
tai cac sO song 1018, 821 va 478 cm™. Dot véi
miu 70VMg xudt hién dao dong tai 972, 918,
847, 809, 672, 575 va 478 cm'' 1a dic trung dao
dong cua nhém orthovanadat [6, 10], cling theo
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Hinh 2. Phé FTIR két hop cua cdc méu nghién ciru

[6, 10], dao dong 1018 cm™ xudt hién r4t manh
trén V,0; 12 dac trung cho dao dgng cua nhém
lien két V=0 khoéng thdy xudi hién trong cic
mau VMgO ngay ca khi ham lugng V,0; dat 15
70%. diéu nay cho thay su khic biét vé dac tinh
cdu tric bé mat cta maiu hén hgp VMgO voi
méiu V,0,.

2-theta-Scale

Hinh 3: Phé XRD t6ng hop cha cdc miu V,0,, MgO 10VM, 30VM, 50VM, 70VM
(14n luot tir dudi 1én)
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Hinh 4: Phé nhiéu xa tia X clla hdn hop V-Mg-O nung trong 6 gi®s tai 600°C
Cic pic (*) dac trung cho pha MgO, (*) dac trung cho pha Mg,V,0,.

Thém nira, quan sit phd nhiéu xa tia X cua
cdc mau phan tich trén gian dé 4 cho thdy xuit
hién mét pha duy nhat Mg,(VO,), trén cdc mau
VM va cuong dd pha ting dan khi ting ham
lugng V,0; trén mau. Su khdc biét trén giai
thich su khic nhau vé cdu triic bé mar cla cic
mau nghién ciu. Cdu tric V,0, gém cation V*
lien két doi oxi V=0, cdu tric nay dé dang tao
thanh dang O=V=0 trén bé mait khi ¢d su xuit
hi¢n oxi [4]. P61 v&i miu 15VM, pha chinh van
Ia pha MgO do ty 1&¢ Mg/V 1én. Tuy nhién khi
ham luong V,0; dat 30%, bt ddu nhan thay
rén phd dé XRD xudt hién rd rang pha Mg
orthovanadat. Sy hinh thanh pha Mg,V,0; & day
ciing v6i sy hinh thanh cdc tiéu phan VO, trén
bé mat mau duge dic trung bing dao déng tai
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budc séng 858 cm’' (tai hinh 2) cla cdc miu
VM theo 14c gia [11] 12 cdc cdu ur hoat tinh
chinh cho phan ing ODH. Diéu ndy duoc giai
thich 1a do cidc phan tr HC hap phu lén bé mat
xiic tic va duge hoat hoa boi oxi bé mit ciia cac
tiéu phan VO, sau dé, tich mét nguyen tit H ra
khoi lién két cia HC tao thanh gdc alkyl HC va
nhém OH bé mat. Pay la co ché dé hinh thanh
Olefin trong phan ttng ODH [1).

Su khdc nhau vé cau triic pha gilta vanadi
oxit va cdc miu VM la mét khang dinh tai sao
lai sir dung cdc hé xic tic tréh co s V-Mg-O
cho phan ung oxi dehidro héa hidrocacbon nhe
vGi cdu tlr hoat tinh chinh la cdc tiéu phan VO,
[2, 3].



Nghién ctiu qud trinh khir cia cic méu
nghién ciru bang phuong phap khir héa chuong
trinh nhiét do trong hidro. Tl gian dé khi va
bang 2 cho thdy mau V,O, chi bit ddu khi tai
khoang 550°C va dat cuc dai tai 650°C, d&i voi
pic khir thit nhat, va dat cic cuc dai tai cic nhiét
dé tiép theo 12 720°C va 800°C.

Cic budc khir nay 1dn lugt nhu sau:

V,0: (VY > V0, (V™) - V,0, (V") [4]

Véi cdc mau VMgO xudt hién pic khir ddu
tién tal nhigét d§ rdt thap 350°C va cuc dai tai
380°C. Diéu nay cho thdy v6i cdu (ric hoan
todn khac clia mau VM, qua trinh khir ddu tién
dugc giai thich 14 su Khir clia cdc tiéu phan VO,
trén bé mat xic tdc, sau dé mdi dén qud trinh
khir ctia V** trong khai Mg,V,0, [3].
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Hinh 5: Gian d6 khu héa theo chuong trinh nhiét do cia cdc mau V-Mg-O va V,0q

Bdng 2: Nhi¢t d¢ khu cyc dai (6 trén, in thudng) va lugng H, tiéu ton twong dng (in dam, & dudi)

cta cdc mau phan tich bing TPR

Mau Pic i Pic 2 Pic 3
V0, 60, e 1296 °
lovm 168 2105
30VM 37525 691?.’33
S0VM 3,162 1(?;36
70VM 3,% 11%?6
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Nghién ciju TPR cho thiy su khdc biét mot
cdch o rang vé cdu tric va tinh chit bé mat cha
cdc miu VM va V,0, nghién ciu.

Tir lugng H, tiéu hao déi véi timg miu VM
dugc téng hop trong bang 2 cho thdy téng luong
VO, trén bé mit twong dng véi kha nang hoat
tinh v6i phan tmg ODH I6n nhat khi ham luong
V,0; dat khoang 50% khdoi huong.

V - KET LUAN

Cau tric mao guan va dién tich bé mat cua
hé oxit VMgO bi anh hudng khi thay déi ty 1¢
MgO/V,0, trong hdn hop. Tu nghién citu XRD,
FTIR va TPR cho thdy sy kitdc biét hoan toan vé
cdu tric pha, dac tinh bé.mat cla cdc mau
VMgO nghién ciru véi V,0; khi xudt hién pha
Mg,V,0, v6i su hinh thanh cdc tiéu phan VO,
trén bé mat 12 cfu tir hoat tinh chinh cho phan
itng ODH cdc hydrocacbon nhe.
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