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OXY HOA CHON LOC RUQU BENZYLIC TREN XUC TAC OMS
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TOM TAT

Qua trinh oxy hoa chon loc rugu benzylic thanh benzaldehyt trong pha l6ng véi tac nhan oxy hoa
khong khi dugc thyc hién trong dung moi toluen. Cac vat liéu ray phan tir bat dién trén co s& oxyt
mangan dugc dung 1am xac tac. San pham dugc phén tich bang sic ky khi. Két qua cho thiy ¢ nhiét
d6 100°C, OMS-2 va H-OMS-2 ¢6 hoat tinh oxy héa cao hon OMS-1, do chuyén hoa dat trén 87% va
d0 chon loc trén 95%.

ABSTRACT

The selective oxidation of benzylic alcohol to benzaldehyde in liquid phase using air as oxidative
agent was moderately fullfilled in toluene. Some octahedral molecular sieves based on manganese
oxides were used as catalysts. The products were determined by gas chromatography. The results
showed that OMS-2 and H-OMS-2 displayed catalytic activities better than OMS-1 at 100°C. The
conversion was more than 87% and the selectivity over 97% was achieved.

1. GIOI THIEU

Cac phan ung oxy hoéa chon loc cac hop
chat hiru co ngay cang dugc nghién ctru nhidu
vi n6 phan 4nh hiéu qua ciia qua trinh diéu ché,
lam ha gia thanh san phém, va dac biét la
khong sir dung cac hop chat tach chiét san
pham nén rat than thién véi moi trudng.

Str dung céc tac nhan oxy hoa dong thé
nhu KMI]O4, chr207, KzCI'zO7 + HZSO4,
dé oxy hoa ruou thi thuong gy oxy héa siu
tao axit (d6i v6i rugu bac mot), va aceton (ddi
v6i rugu béc hai) hay nghiém trong hon 1a oxy
hoéa hoan toan tao CO, va H,O (khi nhiét do
phéan ing kha cao va xay ra trong pha khi).

Ngay nay, véi sy xuat hién ngay cang
nhiéu cia cdc xuc tic méi nhu zeolite,
bentonite, rdy phan to bat dién OMS
(octahedral mocular sieves), ... dd mé ra nhidu
hudng nghién mdi trong linh vuc oxy hoéa chon , S
loc. Pic biét trong sd nay, rdy phén tir bat dién Bang 1. Cac théng s0 co bdan cua OMS-1 va
OMS moi duge phat hién trong thap ky gan OMS-2.
day co cac tinh chat rat dic trung. Chung duoc
xdy dung tir cac khdi bat dién MnOg lién két
nhau theo kiéu gop chung canh hay chung goc
dé hinh thanh cac ciu triic khac nhau OMS-1
(hinh 1) va OMS-2 (hinh 2) ....

Loai | Kiéu | Kichthude | Chi sb oxy
ray lién mao hoéa trung
phan | k&t quéan(A) binh cua
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OMS ¢6 cu tric dic trung, tinh chét vat
1y va tinh chat cua cac cation mao quan, oxyt
hoat dong bé mit, khuyét tat tréng oxy trong
céu trac mang, ... la nhiing dic trung quan
trong cho cac phan tng xtc tac di thé. Do do,
chung dugc ing dung lam xuc tac di thé cho
cac phan tng oxy hoda hydrocarbon, rugu va
CO, khtt NO, hydro hoa alken, lam chét h:?ip
phu, .... [1-4] Pac bi¢t, OMS c6 kha nang trao
ddi ion rat manh, tao ra nhiéu loai ray phan tr
c6 tinh chat khac nhau va dugc ky hiéu la M-
OMS (trong d6, M 1a cation trao d6i), chang
han H-OMS, Mg-OMS...[5,6,7]

Phan nghién ctru nay tap trung tmg dung
H-OMS-2 va OMS-1, OMS-2 téng hop duoc
vao phan ng oxy hoa chon lgc ruou benzylic
thanh benzaldehyt trong pha léng v6i tac nhan
oxy hoéa oxy khong khi.

2. THUC NGHIEM

Céac xuc tic ran dugc tong hop theo
phuong phap da dugc mo ta trong cac bao cao
trude day [8,9]. Vat ligu OMS-1, OMS-2 duogc
xac dinh tinh chit bé mat riéng (OMS-2
174m?/g, OMS-1 105m*/g) va nhidu xa tia X
trudce thi nghiém. Vat ligu H-OMS-2 thu dugc
bang cach trao d6i ion H" trong dung dich acid
HNO; loang trong 12 gio ¢ 60°C.

Hdn hop phan tmg gdm toluen va rugu
benzylic (ti 18 thé tich rugu : dung mdi = 1:20)
cung xtc tic rin dwugc cho vao vao mot binh
clu ba ¢b dugc dun hoan luu. Khéng khi dugc
suc truc tiép vao pha léng. Toan bd binh cau
dugc cho vao bé dau parafin co khudy tir va
diéu khién nhiét do. Cac yéu t6 anh hudng
dugc quan tdm la ham lugng xtc tac (1,3-3g),
nhiét do6 (80-110°C), toc do khudy(0-
1250v/phat) va téc do suc khong khi(0-
300ml/phut). Trong qua trinh phan tng, ham
lwong tac chit va san phdm s& dugc xac dinh
trén may sic ky khi Chromatron Gas-
Chromtograph GCHF 18,3 (tai phong thi
nghiém hoéa ly truong PHBK TP.HCM). May

s dung cot nhdi SE 30/prolite 5%, phan cuc
trung binh, dai 3m, nhiét d6 cot 130°C,
detector FID.

3. KET QUA VA BAN LUAN

3.1. Nhiéu xa tia X :

Phép do nhiéu xa tia X cho cac miu xuc
tac duoc thuc hién trén nhiéu xa ké Siemens
D500 cta CHLB buc (Trung tam phan tich
dau khi Viét Nam). Nguén tia nhiéu xa Cu-Ka,

bude song A=1,5406 A, cuong d6 dong dng
phat 1a 35 mA, dién ap 40 KV, gbéc quét 6 = 3°
+50°, phim loc Ni, mau do dang bot.

Két qua cho thay cac mili dic trung cho OMS-

1( 4,62 ; 6,99; 2,42A) va OMS-2 (6,98; 4,83;

3,08; 2,34; 2,15A déu c6 mit v6i cuong do

tuong mg trong cac phd trong tai liéu tham

khao[6-7].

3.2 Cac yéu té anh hwong :

Cac két qua ghi nhan dién bién do
chuyén hoa theo thoi gian ctia rugu
benzylic voi cac xuc tac khac nhau
déu twong ty nhau va bat dau dat gia
tri gin 6n dinh sau 4 gio phan ung.
Hinh 1 1a két qua thu duoc trén H-
OMS-2.

(RELH]

B chany™m b arti)

e O 5T

el g HoOM ST

m— M52
T

£

Lig

H.3 D6 chuyén hoa thay ddi theo thoi gian
trén H-OMS-2.

Luong chit xiic tac:
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H.4. Do chuyén hoa ruou benzylic sau 4 gio
theo luong xtc tac.
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H.5 D¢ chon loc rugu benzylic chuyén hoa
thanh benzaldehyt theo lwgng xtc tac.

D6 chuyén hoa ting khi ting lwong xuc
tac theo thir ty : H-OMS-2 > OMS-2 > OMS-
1 chimg to ¢6 su anh huong theo chidu hudng
t6t khi tang lwong H' trong mao quan.

Do chon loc hau nhu khong thay ddi
trén cac xuc tac hoat tinh manh.
Bing 2. So sanh cdc logi xiic tdc ding dé oxy
hoa ruou benzylic thanh benzaldehyt.

Loai xuc Tilé Thoi gian bo bo
tac mol va nhiét do chuyén chon
xuc tac : | (gio,’C) hoa loc
benzylic (%) (%)
OMS-2 3:4 4¢i0,110°C
88 95
H-OMS-2 3:4 4¢2i0,110°C
87 99
FCO\IO3)3- 2:1 3g1‘0, toph(‘,ng 74 42
Mont.10%
(2]

Bang so sanh cac loai xuc tac khac nhau
(Bang 2) cho thay H-OMS-2 va OMS-2 hi¢u

qua hon so voi khoang bentonite duoc tam
Fe(NO);. Cac thi nghiém tiép theo dugc thuc
hién trén OMS-2.

Téc d9 dong khong khi :
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H.6 Do chuyén hoéa va d6 chon IQC cua ruou
benzylic thanh benzaldehyt theo toc d§ dong
khong khi.

bo chuyén hoa va do chon loc dat cao nhét khi
tbc d6 suc khi tir 100 + 200 ml/phut. Khi
khong suc dong khong khi, d6 chuyén hoa dat
khoang 25% chiing to6 c6 su tham gia clia oxy
bé mit xuc tac. Tuy nhién, diéu nay can duoc
chirng minh thém.

Téc d6 dong khong khi 16n (>300
ml/phit) di lam giam ca d6 chuyén hoa 1an do
chon loc vi ¢6 thé can tré su tiép xuc pha gitra
OMS va tac chat ruou. Dong thoi oxy du ciing
tiép tuc oxy hoa benzaldehyt thanh axit
benzoic (vi benzaldehyt rat dé bi oxy hoa
ngoai khong khi tao axit benzoic) da lam giam
dd chon lgc cua phan tng.

Téc dd khudy tron :
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H.7. b6 chuyén hoa va @ chon loc cfla'ruqu
benzylic thanh benzaldehyt 4 gio' theo toc do
khuay tron.
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Su anh huong cua toc do khudy tron dén
do chuyen hoa va dg chon loc cua phan tng
cho thiy tac dong ciia khuéch tan ngoai dén
qua trinh phan tng.Téc do khudy thich hop
nhat 1a khoang 1.000 vong/phut. Khi toc do
khudy thap hay khong khudy, sy tiép xuc pha
giita tac chat va xuc tac khong tot 1am giam do
chuyén hoa va ngay ca d6 chon loc ctia phan
tmg. Khi téc d6 khudy qua 16n, thuc chat lac
ndy chi 13 sy tao phéu, su khqu tron gﬁn nhu
khong con hiéu qua, do do6, da lam giam do
chuyén hoa ctia phan tng.

Theo nhiét do :
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H.8. Do chuyén hoéa va @6 chon loc cua rugu
benzylic thanh benzaldehyt theo nhiét dd phan
ung.

Trong moi trudong toluen, khi nhiét do
tang, do chuyén héa va d6 chon loc déu tang.
O nhiét d6 100°C d6 chuyén hoa gan dat gia tri
6n dinh.

4. KET LUAN :

Két qua nghién ciru cho thiy phan tmg oxy héa
chon loc rugu benzylic thanh benzaldehyt dién
ra t6t nhat trén xic tac OMS-2 va H-OMS-2 ¢
nhiét d6 100°C. Toc d6 dong khong khi suc
vao tir 100 + 200 ml/phut va toc do khudy tron
khoang 1.000 vong/phut la thich hop trong
didu kién phong thi nghiém. Sau 4 gio do
chuyén hoa dat trén 87% va do chon loc dat
trén 95%. Phan tng khong tao san pham phy.

Ho OMS-2 gdy phan ing oxy hdéa ém diu nén
c6 thé ap dung t6t cho cac phan mg oxy hoa
chon loc chi dén san pham trung gian nhu oxy
hoa cac rugu bac hai thanh aceton.

Pay 1a loai xtic tac ré tién va d& tong hop, phan
ung don gian, st dung cac tic nhan oxy hoda
oxy khong khi va lai cho hi¢u qua cao nén viéc
tmg dung vao san xudt thyc té 1a hoan toan kha
thi.
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