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1. MG DAU

Phenol la mét trong nhitng nguyén li¢u trung gian quan trong cua
nganh cong nghiép hoa chat. Ngay nay phenol chu yéu dugc san suat
bang phudng phap Cumen. Phuong phap nay kha phuc tap, di ti
nguyén liéu dau la benzen qua mot s giai doan trung gian va san pham
thu duoc ngoai phenol con c6 axeton. Viéc tao ra axeton nhu mét dong
san phz‘{m vdi phenol da day gia thanh cua phenol lén cao. Vi vay viéc
tim ra mot phuong phap mdi nham tong hop truc tiép phenol tir benzen
la rat can thiét.

Trong bai bao nay ching téi trinh bay nhing két qua budc dau
trong quéa trinh nghién cdu su dung oxi d€ oxi hoa truc tiép benzen
thanh phenol trén xuc tac V-W-oxit/SiO,.

II. THUC NGHIEM

- Xiic tac V-W-oxit/SiO, vdi thanh phan % khoi lugng V.05 va
WO, khac nhau trong tong ham luong hai oxit 1a 5% trén chit mang
Si0, dugc diéu ché theo phuong phap thong thuong di tir dung dich céc
musi NH,VO,, (NH,),,W:0,,.5H,0 va SiO,.
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- Qua trinh oxi hoa benzen bing oxi dugc ti€én hanh trong hé
thong thiét bi dong trong dé cac chat tham gia vhan ung (d thé khi)
dugc din qua cot chiza xic tdc lam bing thach anh. Phan tng dién ra
theo so dé:

H,0. 823 K "
+ 03
V-W-oxit/ SiO,

O  Axit maleic, CO, CO,

trong d6 san pham chinh gém: phenol (PhOH), hidroquinon (HQ) va
benzoquinon (BQ). PhOH + HQ + BQ = Phenols.

Phan tng dugc thuc hién trong nhitng diéu kién sau:

— Nhiét d6 thuc hién phan ung: 823 K

- Khai luong xuc tac: 0,2 gam
— Ap suat riéng phan cta benzen P(C,H,): 5,6 kPa

- Ap sudt rieng phan cua oxi P(O): 11,3 kPa
- Ap suit riéng phan cua nuéc P(H,0): 75,6 kPa
- Ap suat riéng phan cua heli P(He): 8,8 kPa

San pham phan ung dugc phan tich bing sic ki léng cao ap
(HPLC) va séc ki khi (GC).

III. KET QUA VA THAO LUAN

Chiing t6i da tién hanh oxi hod benzen trén xic tac V-W-oxit/SiO,
vdi thainh phan % khéi lugng oxit vanadi va oxit vonfram khac nhau
trong téng ham lugng hai oxit 1a khong d6i va bing 5 % khoi luong tinh
theo V,05 va WO,. Két qua chi ra & hinh 1 cho thay xic tac V-oxit
(5%)/SiO, td ra c6 hiéu tng xtic tac cho qua trinh oxi hoa benzen bing
oxi nhung hiéu xudt va dé chon loc thap. Mat khac xuc tac W-oxit khong
c6 hiéu ung xuc tac d6i v6i qua trinh oxi hod benzen. Nhung khi 2 oxit
dugc tron lan voi nhau hiéu tng xic tac ting ro rét. Déc biét doi vai xic
tac V (4%)-W (1%)-oxit/SiO, chung t6i da quan sat dugc hiéu ang xuc
tac dat gia tri cuc dai véi ham lugng san phdm (phenols) 2,5%.

109



Qua trinh khao sat cac xuc tac c6 ti 1é khong d6i vé khéi luong V-
oxit : W-oxit = 4 : 1. Trong do tdng % khoi luong 2 oxit/SiO, thay dei
dan dén két qua thu dugc xic tac V(4)-W(1)-oxit (3,5%)/SiO, to ra co
hiéu ¢ng xuc tac cao nhat d6i véi qua trinh oxi hoa benzen vdi ham
lugng san pham (phenols) dat trén 4%. Két qua chira ¢ hinh 2. Viéc ting
ham lugng xic tac hon nia chi lam ting qua trinh oxi hoa benzen thanh
CO va CO,. Tir d6 chung téi st dung xtc tac V(4)-W(1)-oxit(3,5%)/SiO,

cho nhitng nghién ctiu tiép theo.

2.5 T

= Phenol
= 20}
=
“E% 1.5
oh
5, 1,0
5 05
ol i

0

40 T T T T
E (b)
w30
e
<
3 20 4
2 CsHeg
Q10 2

0 L L t

0 | gL 3 4 5

X trong W(X)-V (5-X)-oxit/SiO,/ Wt %

Hinh 1. Su oxi hoa benzen vdi oxi trén cac xuc tac V-W-oxit/SiO, véi ham
lugng hai oxit khac nhau.

110



Qua tham khao mét s6 cong trinh da cong bo [1-5] chung toi du
doan su ¢c6 mat hoi nudc trong hén hop phan tng c6 thé anh hudng dén
qua trinh tao thanh san pham. Trong nghién ciru nay, ching toi da khé?
sat su anh hudng cla yéu t6 nay dén qua trinh oxi hoa benzen, két qua
duoc chi ra ¢ hinh 3. Khi khéng c6 mét hoi nudc trong hén hop phan
ing, chu yéu xay ra qua trinh oxi hoa benzen thanh CO va CO,. Iflﬁ
lugng hoi nude dua vao vugt qua 30 kPa, téc do tao thanh CO, CO, giam
hin va toc do tao thanh phenol, hidroquinon va benzoquinon ting cung
véi viéc ting ap suat riéng phan cua hoi nudc.
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Hinh 2. Su oxi hoa benzen véi oxi trén cac xdc tac V(4)-W(1)-oxit/SiO,
véi ham lugng V-W- oxit khac nhau.

D€ tim dugc diéu kién t6i wu cho phan tng oxi hoa truc tiép
benzen thanh phenol bidng oxi phén ti, ching t6i da khao sat anh hudng
cua mét loat cac yéu t& dén phan ting oxi hod nhu: ap suét riéng phan
cta oxi P(0,), ap sudt riéng phén cta benzen: P(C,H,), ap sudt riéng phan
cua hoi nudc P(H,0), anh hudng cda nhiét do, T, v.v....

Két qua da thu dugc ham lugng san phdm chinh t6i da (benzen,
hidroquinon, benzoquinon) = 4,9 % twong tng vdi d6 chon loc cia
phenols = 32% dudi diéu kién phan dng t6i wu nhu sau:

T =823 K; P(O,) = 12 kPa; P(C,H,) = 5,6 kPa; P(H,0) = 75,6 kPa, xtic
tac: V(4)-W(1)-oxit (3,5%)/SiO,; m,, = 0,2 gam.
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Hinh 3. anh hudng cla ap sudt riéng phan cla hdi nudc trong phan ng oxi hoa
truc ti€p benzen trén xac tac V(4)-W(1)-oxit (3,5%)/Si0,.

IvV. KET LUAN

Qua nghién ctru chung t6i da tim dudc mét xuc tac mdi V-W-
oxit/Si0, c6 kha ndng oxi hoa truc tiép benzen thanh phenol,
hidroquinon, benzoquinon bang oxi. Hiéu tng xdc tic cua oxit vanadi
va oxit vofram 1én qua trinh oxi hoa benzen da quan sat dugc.

Cac yéu t6 anh huong dén qua trinh oxi hoa (P(C.H,), P(0,), P(H,0),
T, v.v..) cing da dugc khao sat nhdm dua ra diéu kién t6i wu cho qua
trinh phan ung va két qua da dugc dé cap dén ¢ phan trén. Theo nhu
chung t6i dugc biét thi cho dén nay xuc tac V(4)-W(1)-oxit (3,5%)/SiO,
la xuc tac t6t nhat cho qua trinh oxi hoa truc ti€p benzen thanh phenol
béng oxi phan tu.
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Ham lugng phenol tao thanh ting déng bién voi hoi nude co6 mat
trong hén hgp phan tng cho phép du doan ring su c6 mat cia hoi nudc
vOi néng d6 cao trong hén hgp phan tng la mét trong nhitng yéu to
quyét dinh dén hiéu suat tong hop phenol. Tuy nhién co ché cia qua
trinh nay van chua dugc lam ro va hi vong nhiing nghién citu tiép theo

sé giai dap dugc van dé nay.
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STUDY ON THE DIRECT OXIDATION OF BENZENE TO PHENOLS
WITH O, OVER V-W-OXIDE/SiO, CATALYSTS.

V-W-oxitde/SiO, catalyst was active for the partial oxidation of
benzene to phenols (phenol, hydroquinone and benzoquinone) with O,.
A synergism of V-oxide and W-oxide on the partial oxidation of benzene
was observed, the yield of phenols was dramaticaly enhanced by

addition of water vapor.
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