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TOM TAT: Phdn g oxy héa toluene thanh benzaldyhe sir dung xiic tac MoOj trén chdt
mang ran la TiO, va betonite da diege hoat héa bang axit. Phdn vmg cho thdy cé thé dat dwge
hiéu sudt khd cao.
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1.GIOI THIEU

Phan Umg oxy hoa, dac biét 14 phan Umg oxy hoa hydrocacbon, dong vai trd quan trong
trong san xuat cong nghiép va doi séng. Cac san pham ciia phan tmg oxy hoa nhu aldehyde,
ceton, acid, ...duoc str dung lam dung méi va 14 cac hop chét trung gian trong tong hop hitu co.

Trugc day, dé tong hop cac hop chat ancol, cacbonyl hodc acid cacboxylic, phuong phap
oxy hoa truyén thong dung céc tac nhan trong pha long nhu dung dich KMnO,, K,Cr,0O; trong
cac modi truong khac nhau dé oxy héa. San pham sau phan Gmg phai qua nhiéu giai doan tach
rira, lam tinh nén gay 6 nhiém moi trudng.

Trong cong trinh nay, chiung t6i nghién ctru kha nang phan tng oxy hoa toluene thanh
benzaldehyde bang xtic tac oxyt kim loai chuyén tlep MoOs; mang trén chat mang ran 1a TiO,
va bentonite Binh Thuén da dugc xtr Iy va hoat hoa bang HCI.

2.THUC NGHIEM
So ché va tinh ché khoang sét:

Bentonite Binh Thuan nguyén khai duoc nghién min va rdy qua rdy 100 MESH dé loai céac
tap chét tho. Tao dung dich huyén phu (10%) bentonite trong nude, khudy lién tuc trong 3 gio,
d6 dung dich vao éng dong 1 lit, d¢ lang trong 24 gid. Sau d6 dung dng xiphdng 14y phan trén,
b6 phéan can ling dudi.

Phan long dugc dem hut chan khong va séy & 120°C. Bentonite sau khi loc dugc hoat hoa
bang HCI 10%, khudy lién tuc trong 3 gio' & 70°C, véi ty 16 rin long 1a 1:22 (tinh theo khéi
lugng khé tuyét déi), sau d6 dem loc va rira bé’mg nude hét ion CI, séy kho, nghién min thu
duoc bentonit-H'.

Dicu ché xic tac mang trén chat mang:

Can lugng thich hgp amonium molydate (NH4)6M07024 4H,0 rdi hoa tan voi luong nudc
vua du ¢ nhiét d thuong. Cho chat mang TiO, ran dang anatase hodc bentonit- H' vao dung
dich amonium molydate dé dat ham lwong MoOj thich hop. Chét ran sau khi nung duoc nghién
min qua ry 100 Mesh. Phan qua ray duoc sir dung 1am xtc tac cho phan mg.

Khao sat phian &ng oxy hoa toluene thanh benzaldehyde bing xiic tic MoO; mang
trén chat mang TiO, hoic bentonit-H":

Can lg xuc tac cho vao thiét bi phan mg, gia nhiét va hoat hoa xuc tac trong nito 500°C
trong vong 3 gi¢. Mo dong oxy, dong khi nito bao hoa toulene, diéu chinh luu luong ké sao cho
dat dugc cac thong s6 luu lugong can khao sat. San pham dugc dinh lugng bang phuong phap
sac ky khi.
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3.KET QUA VA BAN LUAN

Két qua do bé miit riéng

Bang 1: Bé mit riéng xuc tac theo % ham lwong MoO; mang trén chit mang.

Xic tac B¢ mit riéng (m*/g) Xuc tac B¢ mit riéng (m*/g)
MoO3/TiO, 3% 21.03 MoO;/bent-H" 3% 75.72
MoO3/TiO; 5% 19.09 MoOs/bent-H" 5% 58.09
MoOs/TiO, 7% 14.15 MoO;/bent-H" 7% 38.12

Nhu vay, bé mit riéng ctia xtc tac giam déu khi ham lugng ctia MoO; 14 3% va 5% va giam
manh khi ham lvgng MoO; 1a 7%.

Khao sat anh hu’(rng ciia nhiét do dén hiéu suit phan @ing phén lrng oxy héa toluene
thanh benzaldehyde bang oxi khong khi trén xic tic MoO; mang trén chat mang:
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Db thj 1: Anh huong nhiét do dén hi¢u suat phan Do thi 2: Anh hudng nhiét do dén hi¢u suat phan
tng oxy hoa toluene thanh benzaldehyde bang ung oxy hoda toluene thanh benzaldehyde bang xtic
xuc tac MoO;/TiO, theo ham Iugng 3%, 5% va tac MoO;/bent-H" theo ham luong 3%, 5% va 7%.
7%.

Két qua khao sat cho thdy nhiét do 1a yeu t6 quan trong anh huong dén phan ng oxy hoa
toulene thanh benzaldehyde trén xtic tac ran. Tir két qua do thi 1 cho thiy: khi ting nhiét do thi
hiéu suit phan tmg oxy hoa toluene thanh benzaldedyde bang xuc tic MoO; mang trén TiO,
tang va dat cuc dai lan luot tai 440 °C (d6i véi xuc tac c6 ham luong 3%), 420 °C (5%) véi hiéu
sudt cao nhat 1a 31.44% va 380°C (7%). Sau cac diém cyc dai hiéu suit s& giam khi ta tang
nhiét 9. Két qua thu duoc tuong ty d6i voi phan tmg oxy hoa toluene thanh benzaldedyde bang
xtic tic MoOs mang trén bent-H". Piém dat hiéu suit cuc dai 1an lugt tai 470°C (déi vO1 XUc tac
co ham luong 3%), 490°C (5%) v&i hiéu suat cao nhat 1a 34.80% va 510°C (7%). Sau céc diém
cuc dai hiéu suét s& giam khi ta ting tiép tuc nhiét do.

Anh hwéng ciua toe do thé tich dén hiéu suét phan @ng phan @ng _OXy hoa toluene
thanh benzaldehyde bang oxi khong khi trén xic taic MoO; mang trén chét mang:
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Do thi 3: Anh hudng tdc d6 thé tich dén hiéu sudt D thi 4: Anh huong téc do thé tich dén hiéu suat

phan tmg oxy hoa toluene thanh benzaldehyde phan Gmg oxy hoéa toluene thanh benzaldehyde
bang xuc tac MoO;/TiO, theo ham lwong 3%, 5% bang xuc tdc MoO;/bent-H" theo ham luong 3%,
va 7%. 5% va 7%.

Két qua khao sat cho thdy téc do thé tich ciing 1a mot trong cac yéu anh huong dén kha
ning phan tmg. B thi 3 cho théy, khi tang tdc do thé tich dat 4.500 h™' thi hiéu suét phan tng
oxy hoa toluene thanh benzaldehyde bang xuc tac MoO5/TiO, dat cuc dai lan luogt 1a 31.44%
(5%). Khi tiép tuc toc do thé tich thi hiéu suét s& glam xudng. Dbi véi xuc tic MoOs/bent-H" thi
hiéu suit dat cuc dai tai gia tri tdc do thé tich 4.200 h™' 1a 34.80%.

Anh hwéng cia ty 1¢ oxy/nito’ dén hiéu suit phan &ng phén @ng oxy hoéa toluene thanh
benzaldehyde bang oxi khong khi trén xic tac MoO; mang trén chat mang

Két qua khao sat cho thdy phan Ung oxy hoa toluene thanh benzaldehyde bang oxi khong
khi trén xuc tdc MoO;/TiO, ¢6 hiéu suét cao nht tai ty 16 oxy/nito 1a 2.4:1. Khi tlep tuc tang ty
1¢ nay thi hiéu suat s& giam xudng. Tir d6 thi 6, tai ty 1¢ oxy/nito 2.2:1 thi hiéu suat s& dat cao
nhat.
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Db thi 5: Anh hudng ty 1¢ oxy/nito dén hiu sudt Db thij 6: Anh huong ty 1& oxy/nito dén hiéu suét
phan Gng oxy hoéa toluene thanh benzaldehyde bang phan tmg oxy héa toluene thanh benzaldehyde
xuc tac MoO;/TiO; theo ham lugng 3%, 5% va 7%.  bang xuc tic MoOs/bent-H' theo ham luong 3%,

5% va 7%.

4. KET LUAN

Phan tmg oxy hoéa toluene thanh benzaldehyde bang xuc tic oxyt MoO; mang trén TiO2 dat
hiéu suat cao nhat 1a 31.44% tai diéu kién nhiét d6 1a 420°C, toc do thé tich 1a 4500 h™' va ty 1¢
oxy/nito 1a 2.4.

Phan ting oxy héa toluene thanh benzaldehyde bang xtic tac oxyt MoO; mang trén bent-H"
dat hiéu suat cao nhat 1a 34.80% tai diéu kién nhiét do la 420°C, toc d¢ thé tich 1a 4500 h' va ty
1€ oxy/mito 1a 2.4.

Di xac dinh dugc vai tro cia bentonit hoat héa nhu 1a chét mang, déng thoi 1a chét xtc tac,
tic lam tang hiéu suat chuyén hoa toluene thanh benzaldehyde. Két qua cong trinh ciing mé ra
huéng nghién ctiru tng dung bentonite Binh Thuin — ngudn nguyén liéu ddi dao cua Viét Nam
trong cong nghé téng hop cac hop chat hitu co.
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STUDY OF OXIDATION OF TOLUENE TO BENZALDEHYDE BY OXYGEN
IN THE AIR USING TRANSITION METAL OXIDE CATALYSTS OVER
SOLID LIGANDS
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ABSTRACT: The oxidation reaction of toluene to benzaldehyde by MoQOs/acid-treated
bentonite and TiO, were conducted in gas phase. The experiment result show that the catalyst
has significantly improved the reaction yield.
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