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SUMMARY

THE EFFECT OF PREPARATION METHOD OF SUPPORT ON CATALYST'S
ACTIVITY AND SELECTIVITY IN BENZYL ALCOHOL LIQUID PHASE
OXIDATION

The supports were prepared by some different methods and were characterized by
specific area, acidity and X -ray diffraction. Samples of catalyst containing vanadium on
these supports were used in benzyl alcohol axidation reaction. TiO, - ZrQ, - K,0 from the
homogeneous hydrolysis method is an effective support and produces highly benzaldehyde.

Trong bai bdo trude day, ching t6i da khao sat va sir dung vanadi oxit trén TiO,
ciing nhu trén ZrO, 1am xdc tic cho phan img oxi hod benzylancol trong pha 16ng. Nhiéu
cong trinh nghién citu di chi ra ring, c6 m&i tuong quan chat ché giita kha nang chuyén oxi
véi tinh axit - bazo cling nhu cdu tric clia chit mang [1]. Mat khéc, tinh chdt cua chdt mang
lai chiu 4nh hudng 16n bdi phuong phép diéu ché.

Vi viy, ching t6i ti€p tuc nghién ciru lva chon phuong phép diéu ch& chdt mang
thich hgp nhdm cai thién hoat tinh oxi hod benzylancol vd nang cao d chon loc
benzandehit trén h¢ xdc tdc vanadi oxit / chdt mang.

THYC NGHIEM
1. Piéu ché va khao sait tinh chit cua chat mang.

Chdt mang sir dung di tit nhiéu phuong phap di€u ché khéc nhau:

(1). TiO, (Merck).

(2). TiO,* : di tir dung dich TiCl, / HCI, két tia bang NH,OH.

(3). TiO," : di tir dung dich TiCl, / HCI, két tiia bang ure.

(4). TiO, - ZrO,* : di tir dung dich TiCl, - ZrOCl, / HCI v6i thanh phin mol khic -
nhau, déng két tha bang NH,OH.

(5). TiO, - ZrO," : di tir dung dich TiCl, - ZrOCl, / HCI v6i thanh phin mol khédc
nhau, déng két tia bang ure.

Két tha duge sy 120°C (24 gidy) va nung 500°C (6 gid) trong khong khi.

Sau khi diéu ché chat mang oxit hdn hgp Ti0, - ZrO,", sir dung mét trong céc dung
dich K,C0,, H,BO,, NH,H,PO, - Rb,C0, d¢ tdm, siy va nung mot 14n nita, ching t6i c6
céc chdt mang 6, 7 va 8.

(6). TiO, - Z0," - K,0 @t 1e mol 1:1:0,02).

(7). TiO, - Zr0," - B,O, (tile mol 1:1:0,02).

(8). TiO, - Zr0," - P,O; - Rb,0 (ti 1¢ mol 1 : 1: 0,005: 0,002) [2).
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mang. tinh axit idng duce do hang phitong phap hip phy va g.iéi hip NH,, yaqw hdi

mang duae khao sit bing XRD.

2.Diéu ché va khao sit tinh chit cua xiic tac.
Xic téc duge diéu ché bing phuong phip tdim véi dung dich NH,VO, trong axit
oxalic IM. Céc miu sir dung déu ¢6 ham luong vanadi 1a 0,070 ntg%.
3. Xac dinh hoat tinh va dé chon loc cua xiic tac.
Phan (mg oxi hod benzylancol duoc tién hanh & dp sudt thudmg, pha long, ¢6 mdy
khudy tir vi diéu nhi¢t bing nhiét k& role thuy ngan. Chét oxi hod la dung dich H,0, 309%

va dung moi la metanol.

AT Y AOH

Hdn hop san pham duge phén tich trén may GC - 6890 - HP theo chuomg trinh nhiét do.

KET QUA VA THAO LUAN
1. Tinh chat cua chit mang di tir cac phuong phap diéu ché khac nhau. .
Tinh chét cia cdc chat mang di tir cdc phuong phép diéu ché khdc nhau duge chi ra

trén bang 1 cho théy:

- TiO, di tir cde phuong phép didu ché khéc nhau c6 dién tich bé mat riéng, tinh axit

va d0 tinh thé rat khac nhau.

Bang L. Tinh chat cuia chdr mang di tie cae phuwong phap diéu ché khac nhau

X : Tinh axit ((umol/m? Ciu truc (d
Miu|  Chitmang | SA (e ) i fk(’
gy | 100- [ 200~ | 300- Y 6, )
S (g Tong | (tir XRD)
e 200°C | 300°C | 500°C (
1| TiO, (Merck) | 5755 [ 0870 [ 0042 0 [0912
2 | TiOS 86,52 | 0,897 | 0,105 | 0,093 | 1,095 | anatase (=76)
3 | TiO," 171,00 | 1,324 | 0,048 0 1,372 | anatase (*97)
4 [ TiO.. 2707 99,45 | 0713 | 0,352 | 0,064 | 1,129 | v6 dinh hinh
L5 TIO,. 410, 188,52 | 1,903 | 0,146 | 0,039 | 2,058 | vo dinh hinh
6 | TiO,. Zr0." . K.O 171,78 | 1,899 [ 0,108 | 0 | 2,007 | vo dinh hinh
7 | TiO,. ZrO,". B0, 170,66 | 1,900 | 0,354 | 0,264 | 2,518 -
¥ | TO,. Z10.". PO,RbO | 171,59 11900 [ 0,142 ] 0 | 2,042

- Phuong phap thuy phan - két tha déng thé da duge sir dung nhiéu trong finh vuc
hda phan tich, nhung it duge dung dé diéu ché xic tdc. Theo ching 16i, trong phuong phép
két tua di thé bang NH,OH thong thutmg, néng d6 OH * s thay déi va chénh léch nhau tai
cac vi tf khac nhau trong dung dich trong su6t qué trinh hinh thanh két tha, nghia 1a két tia
duoe tao thanh trong moi trudmg ¢6 néng do ion OH * khic nhau. Trong trudmg hgp thém
mot lugng thira ure thay cho NH,OH, & nhiét d6 95-100°C, ure phan hiy cham dé cung cp
NH,OH:

(NH,),CO + HlO ——= 2NH, + (O,
NH, + H,0 ~ NHOH

Ion OH' tao thinh cung cdp cho qué trinh két tha, trong d6 qué trinh két tia xay ra
nhanh hom qué trinh phan hiy cua ure. Vi vdy, su chénh léch néng 40 OH' & céc vi trf khéc
nhau trong dung dich c¢6 thé xem nhu khong déng ké: két tiia duge hinh thanh trong moi
truomg ¢6 néng dd OH nhu nhau.

Moi trudmg hinh thanh két tha khdc nhau da g6p phdn tao thanh céc oxit mang 6
tinh chat dac tnmg khdc nhau. Oxit mang diéu ché tir két tha déng thé cho chdt mang “x6p”
hom: ¢6 dién tich bé mat cao hom han (bang 1). Cing mOt ham lugng kim loai hoat dong,
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di¢n tich bé mét cao cho phép phan tdn cao hon, c6 kha ning tao mot s6 16n hon cc tam
hoat tinh & cdng khéi lugng xdc tic. C6 I& sy tao thanh CO, do sy phan hily ure (hay
~ urotropin) di c6 anh huémg dén “d9 x6p” ciia oxit tao thanh [3).

Ngoai dién tich b& mat, mdt diéu ddng ngac nhién 13 c4c tinh chat khéc ciia han hop
hai oxit TiO, - ZrO," ciing c6 xu huéng thay d6i 5 rét. Tinh axit clia TiO, - ZrO," tang
manh, ké cé so v6i TiO,"” va ZrO," (hinh 1). Piéu nay cling da dugc ghi nhan trong mot s6
nghién ctu: (4] da diéu ch€ dugc hdn hgp oxit TiO, - ZnO, véi dién tich b& mat cao hon han
va tinh chét khéc han v6i tinh chdt ciia m&i oxit thanh phdn. Diéu thd vi 14 su tang tinh axit
¢6 lién quan dén viéc tang c4c tam axit y&u va trung binh, trong khi s6 tam axit manh giam
xung. Phuong phép diéu ché lam thay d6i cu triic bé mit oxit mang nén di lam thay déi -
tinh ch4t ciia chiing. Theo Tanabe [4], tinh axit v bazo ctia hdn hop hai oxit dugc tao thanh

* bdi mot lugng thira di¢n tich 4m hay dién tich duong trong c4u tric.

- Mat khéc, gian d6 nhidu xa Ronghen (hinh 2) cho thdy d¢ tinh thé cia TiO," va
Zr0," rfit cao: > 90%, TiO," chi c6 cic pic ciia dang anatase, con Zr0," & dang tetragonal.
Thé nhung hdn hgp clia hai oxit ndy khi thay déi ty 1¢ mol clia ching tir du6i 1:1 trés 1én thi
dang v6 dinh hinh tang dén, cho dén ty 1¢ 1:1 thi khong con pic tinh thé ndo nita. Khi ty 1¢ -
ndy ti€p tuc tang, cdc pic tinh thé lai xu4t hién ting ddn. Nhu vay, su tao thanh tinh thé cia
hai oxit ndy da bi &c ch& 14n nhau.

==@==Tinh axit e=g==Dien tich b& m it |

2.500 J 200
E 2.000 _._—./A::-q 10 F ‘
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§ @ \. 00 8 .:;-D
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Hinh 1. S thay déi tinh axit va dién tich bé mdt ciia cdc mdu TiO, - Zr0," theo thanh
phdn TiO,trong TiO, - Zr0,’ -

Su thay ddi tinh chét va thay d6i 16n nhdt & ty 1¢ 1:1 ¢6 thé\duqc giai thich: c6 “su
cOng hudng” clia hai oxit c6 tinh chét rdt tuong tu nhau. Ti va Zr déu thugc phan nhém IV
B, c6 céc tinh chdt gdn gi6ng nhau. [3] cho rang d6 1a do su twong tic héa hoc tuong hd
(the mutual chemical interaction) clia hai oxit déng két tha. Do sy tuong .téc néy: tai ty 1¢
TiO, : ZrO, 1a 1:1 vé s6 mol, céc tinh chét clia hdn hgp hai oxit mang déu bi “dot bién”.

Su c6 mat ctia K,O hay P,0; - Rb,0 di loai dugc cdc tdm axit manh trén bé mat xic
tic, cdn B,O, thi ngugc lai, trung hda cdc tim bazo manh bé mat.
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3 Bang 2. Hogt tinh va dg chon loc ciia xic tdc trén chdt mang di nx cdc phuong phdp diéu

ché khéc nhau.
Miu : Do chuyén hod Pé chon loc

SO Chét mang benzylancol (%) benzandehit (%)
1 __|[TiO, Merck) 98,00 40,52

2 |10 98,00 34,46

3 |[TiO," 99,00 44,13

4 | TiO,- ZrO* : 97,75 34,66

5 | TiO,- ZrO,Y 99,54 52,45

6 TiO, - Zr0," - K,0 98,32 58,45

7 TiO,- Zr0," - B,O, 100,00 5,89
8 | TiO,- ZO,"- P,O;-Rb,0 98,66 45,77

2. Hoat tinh va d¢ chon loc cia xvic tic trén chit mang khic nhau (bang 2).

- Chét mang diéu ché tir phuong phép thuy phan c6 céc tam axit trung binh va yéu ting .
1én, s6 tam axit manh gidm xu6ng. Diéu ndy ciing xay ra d6i véi oxit hdn hgp TiO, - Z10, so v6i
timg oxit Ti(), vd ZrO, riéng r€. Sy bién d6i ndy da 1am ting d6 chuyén hod benzylancol. Nhu
vy phén ting oxit hod benzylancol xay ra t6t trén cdc tim axit trung binh va y&u.

- Ngodi ra sy c6 mat cia K,0 va P,O,- Rb,O déu lam ting déng ké d¢ chon loc cia
benzandehit, con B,O, thi nguge lai. Su tao thanh benzandehit dugc wu tién xay ra trén chat
mang khong c6 tinh axit manh. Diéu d6 dugc gidi thich: nhém cacbonyl cia san phdm
benzandehit h4p phu manh trén c4c tAm axit manh va tiép tuc bi chuyén ho4 thanh céc san
phdm oxi hod sau hon.

- Sut khéc biét vé tinh axit ciia chdt mang khi sit dung K,O hay PO, - Rb,0 khong
déng k& nhung do chon loc benzandehit dugc céi thién nhiéu hon trén xdc téc c6 K0. Diéu
ndy ching to, ngoai tc dung ddu doc cdc tam axit manh gy oxi h6a sdu, céc chat phu gia
ndy cdn c6 tdc dung nang cao d¢ chon loc benzandehit bang mot co ch& khdc. Mot s6
nghién ctu oxi héa propanol-2 trén VO,/TIiO, [4] da dé nghi 1 su c6 mat cua K* 1am tang
hiu susit axeton tao thanh va 1am gidm sin phdm dehidrat h6a, gidm sy phan cat lién két C-
C (tao COy). Vai trd ctia K* vén chua rd rang, con ¢ thé 1a do K* da trao déi dién tir v6i
xdc téc [4], tir d6 cai ti€n dugc tinh chat oxi héa khir cia xic tac.

KET LUAN
1. Phuong phép diéu ché c6 anh hudng 16n dén dién tich bé mat, sy phan b8 18, tinh
axit ctia chdt mang do d6 anh hudng dén hoat tinh xc tac.
2. Phan g oxi hod benzylancol xdy ra t6t trén cdc chét mang c6 tAm axit trung
binh va y&u, trong khi d6 san phdm benzandehit lai dugc wu tién tao thanh trén chdt mang

c6 tinh bazo. '
3. Pé thu duge hiéu suit benzandehit cao, chdt mang phit hop 1a: TiO,- ZrO," -

K,O (tile 1:1:0,02 vé s6 mol).
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