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OXI HOA CHOC LQC ANCOL BENZYLIC TREN XUC TAC
PEROVSKIT CHUA CROM MANG TREN OXIT MAO QUAN
" TRUNG BINH

Pén Toa soan 29-9-2008

NGO THI THUAN, NGUYEN TIEN THAO, PHAM THI THAM
Khoa Héa hoc, Truomg Dai hoc Khoa hoc Tu nhién — DHQGHN

ABSTRACT

A perovskite containing-chromium supported on the mesoporous material was synthesized by
hydrothermal method using hexadexyl trimethyl ammonium bromide. The solid was characterized
by several techniques including X-ray diffraction, SEM, TEM, and Raman spectrocopy. The
obtained material has been tested for the liquid oxidation of benzyl alcohol under milder
conditions. A rather high selectivity to benzaldehyde is Jormed.

I- M3 DAU

Benzandehit ¢6 nhiéu ting dung trong san
Xudt nuéc hoa, phdm nhuoém, y dugc, v cong
nghiép héa hoc [1]. Phdn 16n benzandehit hién
nay duge tdng hop tir phin tng oxi héa ancol
benzylic. Hiéu sudt va do chon loc sin phim
phu thudc nhiéu vao didu kién tién hanh phan
Ung ciing nhu ban chat xdc tdc [1 - 5]. Tuy
nhién, xu huéng tdng hop méi hien nay la st
dung xic tic di thé ciing nhu tic nhin oxi héa
sach (oxi khong khi, H,0,) d€ bio vé moi
truong va van mang lai hiéu qua kinh t& cao [2 -
5]. Bén canh nhiing xic tdc truyén théng nhu
vanadi, sdt, crom, mangan oxit mang trén nén
silica, nhom oxit, zeolit... cho hiéu su4t khong
cao thi cic xic tdc phitc hop chifa crom, mangan
dang dwgc chii ¥ nhiéu {3, 4). Ho vat lieu méi
nay c6 khi nang oxi héa pha léng cdc ancol
thanh andehit v6i d¢ chon loc khd cao [2, 5 - 7).

Véi muc tiéu tim kiém hé xic tic cé kha
nang chuyén héa hiéu qua ancol benzylic thanh
benzandehit, chiing t6i d4 tién hanh téng hop va
nghién ciu dic tnmg xidc téc ciia hdn hop oxit &
dang mao quan trung binh chita crom (La-Cr-
Zr). Nhimg két qua ban ddu cho thdy miu xic
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tdc chia crom oxit mang trén ch4t mang La-Zr
6 hoat tinh khd cao trong phin tng oxi héa
ancol benzylic thanh benzandehit.

II - THUC NGHIEM

1. Tdng hop xiic tic

Hoén hop oxit mao quan trung binh chia
crom (La-Cr-Zr) duge téng hgp bing phuong
phdp thity nhiét. Cic ion kim loai dugc dua vao
theo ti 1& mol (La + Cr/La + Cr + Zr) bing 0.5, ti
l¢ mol (La/Cr/Zr) bang 1/1/2. Tién phic chat
La-Cr xitrat dugc chudn bj bang cich cho 2.91
gam La(NO,);.6H,0; 2,10 gam Cr(NO,);.9H,0;
3,21 gam axit xitric vao 5,5 gam chét hoat déng
bé mat hexadexyl trimetyl amoni bromua duoc
hda tan trong 120 ml nudc c4t chita 30 ml dung
dich HC1 10%. Hén hop dugc khudy khoing 1
gi¢ & nhiét do phdng. Sau dé thém vio 50 mi
dung dich ZrOCl, (3,25 g) va ti€p tuc khudy
trong 2 gid, thém 80 ml dung dich NaOH 2 M
vao hén hop va diéu chinh pH dung dich dén
11- 12. Ti€p tuc khudy trong 6 gid. & hén hop
thu duge & 120°C trong 2 ngay truée khi loc rira
két tia bing nudc c4t va con. Sdy kho va nung
két tha & 550°C trong 6 gid.



2. Pic trung xidc tac

Nhiéu xa tia X dugc chup trén mdy
DSADVACE, 6ng phét tia CuKa (A = 1,54056
A), cudmg do dong Sng phét 40 mA, géc quét 20
tir 0 — 70°, toc d6 géc quét 0,2 do/phiit, tai Khoa
Héa hoc, Trudng Pai hoc Khoa hoc Ty nhién —
Pai hoc Quéc gia Ha Noi. Hinh anh SEM duoc
ghi tai Vien Vat liéu — Vien Khoa hoc va Cong
nghe Viét Nam. Phé Raman dugc do ¢ budc séng
48% nm cla Ar-Laser tai Vién Vat liéu — Vién
Khoa hoc va Cong nghé Viét Nam. Anh TEM
duoc do tai vién Ve sinh dich t& Trung uong.

3. Phan g oxi héa ancol benzylic

Phén ting oxi héa ancol benzylic duge thuc
hién & pha 16ng véi tic nhan oxi héa la H,0,.
$4n phdm phén ting dugc phan tich bang phuong
phip chudn nodi trén mdy sic khi ki khoi phé

lién hop (GC-MS) tai Trung tam Héa dau, Khoa
Héa hoc, Trudng Pai hoc Khoa hoc Ty nhieén —
Pai hoc Qudc gia Ha Noi.

I - KET QUA VA THAO LUAN

1. Két qua nhiéu xa tia X

Biing phwong phdp thiy nhi¢t, miu xic tic
chita lanthan-crom-zirconi (LCZ) chuén bj duoc
tinh téan theo ti 1& mol cta tién chit ban ddu 1a
La + Cr/fLa + Cr + Zr = 0,5. MAu chét ran dugc
kiém tra c4u triic bing phuong phép nhiéu xa tia
X v6i géc nhifu xa trong khoang rong 20 =0 -
70°. Hinh 1 trinh bay phé Ronghen min LCZ
trong cic khoadng géc nhi®u xa khdc nhau.
Trong viing géc nhiéu xa rong (26 = 20 - 70°),
giin d6 Ronghen (hinh 1A) cho thdy méu vt
lieu chita hén hop cdc kim loai oxit. Thuc vay,
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Hinh I: Phé nhiu xa tia X clla mau LCZ: A géc 16n, B: géc nho (0-2°)

181



céc pic c6 géc 20 = 28,1; 30,4; 33,5° dac trung
cho pha ziconi oxit, chiing t6 mot luong déng ké
ziconi ndm dudi dang don oxit. Phé nhiéu xa tia
X khéng xuft hién cic pic ddc trung cho pha
dom oxit cia crom va lanthan; thay vao d6 1a cdc
tin hiéu khd manh & 26 = 29,8; 49,5; 50,1; 61,3
déc trung cho sy hinh thanh ca pha hén hop
oxit La-Zr khi so sénh véi mdu phd chudn
JCPDS No. 01-086-338 (JCPDS: Joint
Committee on Powder Diffraction Standards).
Cédc tin hi¢u nhiéu xa yéu & 26 = 23,3; 33,4;
40,9; 47,1; 58,9° 1a cdc pic dic trung cho pha
tinh thé ctia perovskit LaCrO; tao thanh & nhiét
do nung thép (550°C) [8]

Phé XRD ciing chi ra su tao thanh cha céc
hat nano oxit La - Zr v6i sy m& rong clia cac pic
nhiéu xa tia X & cdc géc dac trung 29,8 va 50,1°.
Trong khi d6, phé nhiéu xa tia X géc nho c6 sy
xudt hién mot s6 pic v6i cudng do thdp trong
khodng géc 26 = 0,7 - 1,5°, dugc giai thich 13 do

syt hinh thanh pha meso-oxit kém trat ty ctia La-
Zr [9].

2. Phé Raman

Ph6 Raman 1a céng cu hifu ich nghién ciu

ddc trung xtic tdic chifa crom mang trén chét
mang bdi vi n6 cé thé cho phép phan biét ciu
triic khdc nhau ciia cdc ti€u phan crom oxit bé
mat. Gian d6 Raman clia miu LCZ mung &
550°C dugc chi ra & hinh 2. Pic & t4n s6 858,5
cm” ¢6 cudng do manh dic trung cho dao dong
cla cdu lién k&t Cr-O-Cr clia céc tiéu phan poli-
cromat [10-11]. Pic & 365 cm™ clia miu nung &
550°C twong (ng véi sy phd v& lien két Cr-O
[10-11]. Su ving mat cda c4c tin hiéu cia La,0,
(6 cdc t4n s6 dac trung: 104, 191, 408 cm™) trén
gian d6 Raman (hinh 2) chimg t4 lantan khong
t6n tai dang don oxit ma tao thanh pha mesoxit
v6i ziconi (La-Zr), perovkit véi crom (LaCrO,)
phit hop véi két qua nghién citu nhifu xa tia X
[12].
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Hinh 2: Phdé Raman cila miu La-Cr-Zr nung & 550°C

3. Anh SEM va TEM
Hinh 3 dua ra anh SEM clia miu xic tic
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chita La-Cr-Zr sau khi nung & 550°C dé loai bo
chit tao cdu tric. K& qua cho thdy cic hat thu



duoc ¢6 kich thudc nhod, déng déu cé dudng
kinh tir 0,3 pm dén vai micromet. Hat xic tic
duge tao bdi cdc nhém hat co ban cé kich thude
nanomet. Do vay, bé mit xic tic tao bdi cic
khdang khong gian giita hat co sd, tao nén cau
tric bd mat x6p. Hinh anh SEM ciing cho thdy

1S x 100k SE(M) 8/872008

¢6 su tao thanh cdc héc ngdai, vdi cac kénh mao
quén ngoai dugc hinh thanh tir sy nhém hgp cac
hat co ban. Hinh anh TEM cho ta nhimg nhan
dinh rd rang hon vé cfu triic, hinh dang mao
quan va hinh thé hoc miu vat liéu thu duge.

500nm [ MS 150Kk SEM; 85872008

Hinh 3: Anh SEM ctia miu La+Cr/La+Cr+Zr = 0,5

Hinh 4: Anh TEM cta miu La+Cr/La+Cr+Zr = 0,5

Hinh 4 minh hoa miu xic tic oxit La-Cr-Zr
phan b8 déng thé véi cdu tric mao quin kém
trat tr. Hinh anh TEM chi r6 dudng kinh hat céc

hat co ban khoang 25 - 50 nm. Sy phong phd vé
cdu tric bé mat va su t6n tai cic kiéu cdu triic
mao quin ndy gép phdn cai thien ding ké kha
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ning van chuyén, khuéch tdn cla tic nhan, sin
phim trong qué trinh phan ng trén cic tam
hoat dong trong khung mang ciu triic {9).

4. Phan iig oxi héa pha 16ng ancol benzylic

Miu xiic tic thu duge thit véi phan ng oxi
héa ancol benzylic. Phan wing duoc thuc hién &

pha long, sir dung tic nhan oxi héa 13 H,0,,
trong thoi gian 4 gid, luong H,O, nho ddn vao
trong binh phan tng & nhiét d6 thich hop. Két
qua phan tich thu dugc sian phim chinh
benzandehit vA mot lugng nhd axit benzoic.
Béng 1 tém tét két qua thu dugc ban ddu ciia
phan ing oxi héa ancol benzylic.

Bdng I: Oxi héa ancol benzylic trén xic tdc La-Cr-Zr sau khi nung & 550°C

Nhiét d9, °C Do chuyén héa, % Do chon loc benzandehit, %
Nhiét d¢ phong <1 -
35 12,3 95,3
45 32,9 95,2
55 35,3 70,1
65 35,8 33,7

Két qua nhan duge cho thdy phan wng oxi
héa ancol benzylic thanh benzandehit c6 thé xay
ra ¢ nhiét d¢ kha thap (30 - 50°C) va kha chon
loc v6i sdn phdm benzandehit, khic véi cic ket
qua nhan dugc truéc day. Do phan dng & diéu
kién ém diu nén di han ché cdc phan dng phu va
su chuyén héa thi cip cha benzandehit. Diéu
nay giai thich d chon loc cao clia benzandehit
¢ 35°C. Tuy nhién, d¢ chuyén héa & nhiét ndy 1a
khéng cao ddn dén hiéu suit phan tng thdp. Khi
tang nhiét do lén 45°C, d6 chuyén héa ancol
benzylic ting khoang 2,5 1in nhung do6 choc loc
san phidm vin duy tri & gi4 tri cao (> 95%). Diéu
niy cho thdy mau xic tdc La + Cr/La + Cr + Zr
= 0,5 16 ra kh4 hiéu qua cho phéin ttng oxi héa
pha léng ancol benzylic & nhiét do thap. Tiép
tuc ting nhi¢t do phan \ing nhim tang hiéu sudt
benzandehit tao thanh thu duogc két qua trdi lai,
d¢ chuyén héa ting nhumg d6 chon loc sin
phdm gidm xu6ng 71% & 55°C va cdn 33,7% &
65°C (bang 1). Bang 1 ciing cho th&y nhiét do
ti€n hanh phan ng c¢6 anh hudng truc tiép dén
do chuyén héa va d6 chon loc. O nhiét d6 cao
trong sy c6 mat cia hidro peoxit (H,0,), song
song voi qua trinh oxi héa ancol benzylic thi
mot phdn sin phdm benzandehit di bi chuyén
héa thit cdp thanh cdc sin phdm oxi héa saum
(axit benzoic). Véi nhitng két qua nghién citu
ban d4u trén ddy cho phép chiing t6i dua ra nhin
dinh ring miu vat lieu La-Cr-Zr diéu ch€ duoc
la chit xiic tdc khd hiéu qua cho qud trinh oxi
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héa chon loc ancol benzylic thanh benzadehit
duéi diéu kién ém dju (< 50°C). Két qua nay Ia
tién dé khich lé cho nhitng budc nghién cifu siu
ti€p theo vé tdng hop va ting dung lam xiic tic
cia ho vat liéu nay.

IV - KET LUAN

1. ba diéu ché€ dugc xic tdc perovskit, oxit
chifa crom mang trén mao quan trung binh bing
phuong phép thiy nhiét ¢ sir dung chét tao cfu
triic hexadexyl trimetyl amoni bromua.

2. Dic trung Xic tdc cia miu vat liéu duge
kiém tra bing cdc phuong phdp vat Iy hién dai
nhu nhiéu xa tia X, phé Raman, SEM, TEM.
Két qua cho thdy xiic tdc thu dugc 13 pha hén
hop cha oxit, perovskit. MAu chét rén cé cdu
tric x6p, chifa cdc hat xiic tic kich thudc
nanomet.

3. Bu6c ddu nghién cu ing dung miu vat
litu La + Cr/La + Cr + Zr oxit lam xiic tic cho
phan ting oxi héa pha 16ng ancol benzylic thanh
benzandehit bing H,0,. K&t qua ban ddu cho
thdy méu xic tic c6 kha nang chuyén hda chon
loc ancol benzylic thanh benzandehit dudi diéu
kién ém diu (30 - 40°C).
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