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SUMMARY
ME(CHANISM OF BENZYL ALCOLHOL OXIDATION REACTION BY H,0,0N
VANADIUM OXIDE / SUPPORTS.

Based on references and the experiment evidence, we have proposed the oxidation
mechanism of henzvl alcohol over vanadium oxide | support. The role of active metal sites
on the surface of catalyst and the role of H,0), have been proved.

Trén hé xic tdc VO / TiO, - Z10O, - KO, ching to1 da ti€n hanh oxi hod
benzylancol va thu duge san phdm oxi hod hitu han benzandehit véi d¢ chon loc cao. Trong
bai bdo nay, ching t6i khao sét cac bang chimg va dé& nghi co ché cha phan img oxi hod
benzylancol trén hé xac tdc nghién ci.

THUC NGHIEM
Céc hang ching vé su hip phu ciia benzylancol trén xic tac duge chimg minh bang
phd IR. Tuong tic gifta xdc tdc va H,O, duge khao sat hang phd UV - VIS - DRS va phé
IR. Sir dung chat e ché Pa (p - nitrosodimetylanilin). ching t6i chimg minh duge su tao
thanh coa OH trong qué trinh phan img.

KET QUA VA THAO LUAN
1. Cac bang chimg vé co ché phan (mg.

1.1. Nuw hdp phu cua benzylancol trén xic tac.

Xt ly xic tdc trong benzylancol & diéu kién phan ing khong ¢6 mat chat oxi hod.
Loc. sdy kho & nhiét do phong va chup pho IR. Cac dai mdi xudt hién cho thdy benzylancol
di hap phu trén bé mart xdc tac dé tao thanh dang ancolat bé mat.

1.2. Vai tro cua H,0,:

Khi cho H,0, du vio phan @ng va phan tich ham lugng H,0, con lai & timg thii
diém, ching 161 nhan thdy ¢6 su giam lién tuc cua H,0, song song vai sy tao thanh sin
phdm. Tién hanh phan tng trong diéu kién c6 ddy du céc yéu 16 khac nhumg khong ¢6 H,0,
hay ding KMnQ,, K.Cr.O, thay th€ H,0, (mdi trudmg axit), ching t6i nhan thdy phan (ng
déu khong xay ra.

1.3. Vai tro cua xuc tdc:

Trong diéu kién phan dng khong c6 mat xic téc, phan img khong xay ra. Mat khic,
chung t6i cung tién hanh phan ng chi sir dung chdt mang 1am xic tdc va nhan thiy chit
phan ing khong bi chuyén héa trén céc xdc téc nay & didu kién nghién ciu. Vi xic téc 1a
V.O.. d0 chuyén héa cua benzylancol 1a 24,56% va do chon loc benzandehit bang 0.

Nhu vay, dang hoat tinh xic tic d6i vdi hai phan éng nay la do su két hgp cua xic
tic va H,0,, khong thé thi€u mot trong hai yéu t6 nay. Céc trung tdm hoat dong la VO, bé
mat trén chat mang dud tdc dung cia H,0,.

1.4. Khdo sat su thay déi cia xtic tdc trong qud trinh xi ly H,0,:

Xic tdc duge xir 1y trong diéu kién phan dng, ¢6 mat dung moi va H,0, nhung
khong ¢6 chat phan ing trong thin gian 2 gidy, loc, € khé va chup phd.

Ph& UV-VIS -DRS cho thdy: trong moi trudmg phan g, mot phdn céc tam hoat
dong V™ trén xic téc VO, di bi khir thanh V* (c6 thé 1a VO*™) [1].
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Phé héng ngoai chiing minh ring, trong diéu kién xir 1§ véi H,0,, trén bé mit x
tdc xuflt hién céc lien két peroxo O-O (V-0-O: vanadi péroxo). it S

Trong mo6i trudng H,0,, miu VO, chuyén tir mau vang nhat ciia V** sang mau da
cam, d6 12 mau rét dac trung cia vanadi peroxo [1].

. Sau khi thuc hién xong phan tng, loc 14y céc mAu xic tc, sy, nung dé t4i tao xic
tic va ghi phd. Chiing t6i nhan thdy céc phic xic tic - H,0, vita hinh thanh & trén da phan
hiy, phé UV-VIS-DRS va IR ciia cic mu trd lai nhu truée khi xir Iy H,0, (tru6c phin
ing). Nhu vay, qué trinh tao phic vanadi-peroxo 13 qu4 trinh thuan nghich.

Nhu vay, sy tuong tic cia H,0, véi xic tdic VO, tao thanh phic V-O-O véi V &
trang théi oxi h6a 4+:
V3 [ chdt mang + H,0, / chat mang
Cic dang nay chinh 12 trung tAm hoat ddng xdc t4c.
Trong hé xic tic déng thé, duéi tic dung clia H,0,, céc cation kim loai tao thanh
hai dang phitc kim loai peroxo [2]:
Me™ — Me"-0-0-H + Me™

V#-0-0 / ch4t mang

Céc kim loai peroxo 1a nhimg chdt oxi héa c¢6 hiéu qua va manh hon nhiéu so véi
H,0, ban ddu [2].

Trén hé xdc tdc nghién ciu, véi cic bang chimg vé phé UV-VIS-DRS va IR, ching
t6i cting nhan thdy c6 cdc dang peroxo oxi héa va dang khi, cic peroxo nay da dugc ching
minh 12 déng vai trd quan trong khong thé thi€u dugc trong phéan g xic téc.

1.5. Chitng minh su phdt sinh va hoat tinh ciia cdc géc tu do trong qud trinh xtic
tdc c6 mdt H,0, o diéu kién phdn itng ‘

V& mit thuc nghiém, dé chiing minh trong h¢ phan ng c6 su tao thanh cic gbc tu
do -OH, chiing t6i sit dung chét iic ché p- nitrosodimetylanilin O=NCgH, N(CH,), (goi tat la
Pa). Pa tuong tdc dac thi va cé hiéu qua v6i gbc tr do -OH, hang s6 t6c do tuong téc la kg,
on = 1,8. 10 1it .mol . giay'[3].

T4c dung &c ch& cua Pa d6i v6i qué trinh oxi héa dugc phan 4nh trén hinh 5. 18.
Khi 14n lugt cho Pa vao hé véi néng do ting ddn theo thd ty (2, 4, 6, 8 va 10).10”° mol/l thi
d6 chuyén héa clia benzylancol gidm manh theo chiéu tang néng d¢ Pa thém vao. Bang
cdch do mat d6 quang, chiing tdi theo dbi duge sy tiéu hao cla Pa theo thdi gian phan dng
véi -OH. Tic dung tc ch€ nhu vy cua Pa la mot bang chimg vé su phét sinh gdc tu do
-OH, san phdm ctia su phan hity H,0, du6i téc dung ciia cc he xiic tac.

Do chuyén héa (%)

0 - r r -
2 4 6 8 10

Néng do ddu ctia Pa (x 10° mol/l)
Hinh 1. Tdc dung tc ché ctia Pa doi véi qud trinh oxi héa benzylancol trén hé xic
tdc vanadi oxit | chdt mang.
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Hinh 2. Co ché (dé nghi) cua phan tng oxi hod benzylancol trén xic tac VOy/ chit mang
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' N&u trong he khong ¢ chat de ché Pathi géc ty do HO- vita duge phat sinh chi 1ap
trung chu yéu d& oxi héa chit phan dng, do d6 phan img dién ra nhanh nhat. Khi cho Pa
vao he, Pa canh tranh vdi chat phan g dé phan img vai HO-. D6 1a nguyén nhan lam cho
phan g oxi héa giam di véi mifc do tang dén theo chiéu tang néng d§ cua Pa, va Pa cling
b1 ti¢u hao theo thén gian.

Nhu viy, dudi tic dung cia xic tic, H,O- di duge hoat héa va phan huy tao thanh
cac g0c ig do HO.- va HO-. Viy trong didu kign phan img, téc nhin oxi héa la gdc ty do
hom 13 cde dang electrophin. Co ché nay c6 phin gidng co ché oxi héa dong thé véi heé xic
téc Fenton (Fe*/ H,O-) hon 1 oxi héa déng thé véi he xic tic Cu**/ H,0, [4]. Vai trd clia
xiic tac nhu vay da duge 1am sdng to: hoat héa H,O- dé tao phitc peroxo hoat tinh. Su phin
huy phic trung gian va phuc hdi dang oxi héa cia xie tic da tao cic g6c tu do, goc HO -
tao thanh 1a mot tac nhan oxi héa rat manh (th€ oxi héa tiéu chudn bang +2.8 V), thim chi
O thé oxi hoa t4t ca cic hgp chat hitu co d&n san pham vo co cubi cling (CO, va H.O).

2. Pé nghi co ché phan img oxi hoa benzylancol trén hé xiic tac VO, / chat mang
Trén co s cac két qua thuc nghiém va cdc bang chimg vé:

- Vai trd cua xtc tic va cua H,0.. -

- C4u tao phic trung gian tao thanh trén bé mat xic tic dudi tic dung cia H,0, ¢6
mat dang khir cua tam vanadi va lién két vanadi peroxo.

- Su ¢ mat cha gdc tr do HO-, va -OH trong moi trudmg phan g va vai trd hoat
tinh cua goc -OH.

Chang 161 dé nghi cor ché phan tng oxi héa benzylancol trén xidc tic VO, tuomg img
trén hinh 2 pdm 4 gian doan:

- Giar doan 1: tao thanh va phan hay phic hoat dong xic tic - H,O,:

V' / chdt mang + H.O, /chat mang  ==={V"* H,0),] / chéit mang === V*/chit mang + HO.-.
¢ tao phic, H,0, phai tuong tdc vao cac tam vanadi. va dién tir tr H,O, duge chuyén
vao cdc tam nay. mat khic ¢6 sy phan cat dong ly dé tao thanh HO,-.

- Giiai doan 2: phuc hdi phire xiic tic, ddng thin tao g6c -OH.

V¥/ chit mang +H.O./chft mang === V"*/chit mang+HO- + OH
Dé 14i tao xic tdc, HyO, lai la chat nhan e. Xic tdc duge i tao dé hoan thanh chu ky
hai giai doan oxi héda - khu.

- Gial dogn 3: phan (g gilta -OH va chat phin tmng:

- Gial doan nay la giai doan phan cat Lién két C-H dudi tic dung caa -OH.Theo (1],
phan ng oxi héa ancol trén che xic téc déu di qua giai doan tao thanh lién k&t ankoxit.

- Giai doan 4: Tao thanh san phdm va téi tao xic téc. .

KET LUAN
Trén co s tai lidu tham khao va céc bang chimg thuc nghiém, ching t6i da dé nghi
¢ ché oxi hod benzylancol trén hé xic tac vanadi oxit / TiO), - Zr0O), - K, 0. Vai trd cla céc
tam Kim loai hoat dong bé mat va vai trd cua H,0, di duge lam séng to.
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