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NGHIEN cU MOT SO YEU TG ANH HUGNG TOI HOAT TiNH
XUC TAC CUA PEROVSKIT (La, Ca)Fe,,Cu,O, TRONG PHAN UNG
OXI HOA ANCOL BENZYLIC
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SUMMARY

Perovskites LaFe; Cu,Q;(x = 0 -0.4) and CaFe,Cuy -0, s were synthesized by the method of
Pechini, while the LaFe,Cu,,0; sample was synthesized by sol - gel one. Their structures were
characterized by means of X - Ray diffraction, and Scanning Electron Microscopy (SEM). A study
of several factors affecting the benzyl alcohol oxidation reaction in vapor phase in the presence of
those solids indicates that Cu content in perovskites phase; preparation method and character of
a component in ABO; chemical formula of perovskites have significantly affected the catalytic
activity. It was found that LaFe, ,Cu,, ,0; sample, which was prepared via the method of Pechini,
showed the best catalytic performance at 350°C, 1 5h™ | and 30 minute reaction time.

I-MGDAU

Tiu hon ba chuc niam tr¢ lai diy, cde oxit
phiic hop ¢é cau tric perovskit ABO, dang dugc
quan tdm dac biét bdi tinh chat dién, tinh chat
tir, tinh chét quang va tinh chit xdc tic doc dio
[11. Gan day viéc nghién ctu dng dung
perovskit trong linh vue xic tdc rat duge chi ¢
vi né duge diing dé xir 1i khi thai [2], oxi héa
parafin [3], va hidro héa CO tao sin phim rugu
[4]....

Cau tric 1i tudng cua pervoskit 1a cdu tric
lap phuong, trong dé A 1a cation ¢ bén kinh 16n
hon B. Kim loai A thuong dugc sir dung 13 cdc
nguyén t& dat hiém, kim loai B thudng 1a nhiing
kim loai chuyén tiép. Trong xiic tic ngudi ta cho
raing kim loai chuyén tiép B déng vai trd lam
tam xuc tdc [2]).

Perovskit ¢6 thé duge téng hop tir rat nhiéu
con dudng khdc nhau, vi du nhu thiy phén
ancoxit [5], thay phan cdc muéi [6], cic qud
trinh sol - gel khic [7, 8],....

Trong bai bdo nay, ching toi tién hanh téng
hop cic xic tdc perovskit (LaFe, ,Cu,0y, x =0 -

0.4, CaFe;Cuy,0,5) voi thinh phdn kim loai
khic nhau, phuong phép téng hop khic nhau dé
so sdnh va khao sat hoat tinh cla cdc xtc tac thu
dugce qua phan ting oxi héa ancol benzylic trong
pha khi trong khoang nhiét dé rir 250°C dén
400°C.

I - THUC NGHIEM

1. Hoa chat

- La(NO).6ILO,  Fe(NO,),9H,0,
Cu(CH,C00},.H,0, CaCO,, axit xitric, etilen
glycol, axit nitric, nudc cét.
2. Quy trinh diéu ché

- Phuong phap 1: cdc miu perovskit: LaFe,
Lu0; (x = 0; 0,15 0,25 0,3, 0,4) va miu
CaFe(Cu,,0,; duge tong hgp theo phuong
phdp Pechini {7,8].

- Phuong phdp 2: mét mau LaFe,,Cu,,0,
duge téng hop bing phuong phap sol - gel chi sir
dung axit xitric [9].

3. Dac trung xic tac

619



Céc xiic tdc duoc kiém tra va xdc nhan ciu
triic bing phuong phiap XRD chup trén may
DSADVACE, dng phit tia CuKo (A = 1,5405
A), cudng do dong 6ng phdt 40 mA, géc quét 20
tir 20° - 70°, t6c do gée quét 0,2 do/phiit, tai
Khoa Héa hoc. Hai miu LaFe, ;Cu,,0, diéu ché
bang hai phuong phip khdc nhau dugc chup
SEM trén mdy CMS - VNU - HN, tai khoa Vat
ly, Truomg Bxai hoc Khoa hoc Tu nhién, Dai hoc
Quéc gia Ha Noi.

Hoat tinh clta cdc mau xiic tac duge kiém tra
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Hinh 1: Phé XRD clia miu CaFe, ;Cu,,0,

qua phan ting oxi héa ancol benzylic trong pha
khi & diéu kién khong ¢é oxi tai phong xiic tic
Hiu ¢o, san phiam phan ing duge phan tich trén
may GC - 2010, tai Khoa Héa hoc, Truong Dai
hoc Khoa hge Tu nhién.

111 - KET QUA VA THAO LUAN

1. Xac dinh cau trac bing pho nhiéu xa tia X

Két qua thu duge tir két qua XRD duge trinh
bay trén hinh 1, 2, 3 va bang 1.
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Hinh 2: Phé XRD clia méiu LaFe,Cu,,0, diéu
ché biing phuong phép 2
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Hinh 3: Phé XRD ctia cdc mau LaFe, ,Cu,O,

Bang I: Céc két qua thu duge tir nhiéu xa tia X

Miu Phuong phép diéu ché Pha tinh thé Ciu tric perovskit

LaFeQ, 1 FeLaO, Orthorhombic
LaFe, ,Cu, O, 1 Fel.aQ, Orthorhombic
LaFe,;Cuy,0, 1 LaFeO, Cubic
LaFey,Cu, .0, 1 LaFeQ,, La,0 Cubic
LaFey Cu, 05 1 LaFeO,, La,0O, Cubic
LaFe, ;Cuy,0, 2 LaFeO, Cubic
CaFe; :Cu,,0, 5 1 Ca,Fe,0; Fe,0O, orthorhombic
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Két qua nhiéu xa tia X cho thdy cau tric
perovskit di duge hinh thanh trong tit ca cic
miu. Tuy nhién & miu LaFe,,Cu,,0; vi mau
LaFe, Cu,,0, thi ¢ modt lugng nhd 1a oxit
La,0, du, do su thay thé Fe bang Cu li khong
cling héa tri, din dén khi cho mot lugng 16n Cu
vio thi La s& du. Véi ti 1& Cu thay thé A x = 0
hoic 0,1 thi perovskit nhan duge la FeLaO, voi
cau tric Orthorhombic, trong khi ti 1& Cu thay
thé 1a x = 0,2; 0,3; 0,4 thi pha perovskit nhan
duge 13 LaFeQ, véi ciu tnic Cubic. Ngay ca khi
thay déi phuong phiap diéu ché, véi miu
LaFe, ;Cu,,0, dugc diéu ché bing phuong phdp

2 thi pha perovkit thu duge vin 1a LaFe, ;Cu,,0,
v@i cdu tric Cubic. Pha Fel.aO, va pha LaFeQ,
chi ¢6 sy khdc nhau vé nhém déi xing khong
gian v chiéu dai 6 mang co sd, chiéu b vac ¢6
sur doi chd vi thé Fe va La dugc dao vi tri cho
nhau trong cich viét. Thue chat ching cing
duge goi la lanthanum orthoferrite.

2. Hinh anh SEM cua hai miu LaFe,;Cu,,0,
duoc diéu ché bang hai phuong phap khic
nhau

Két qua chup SEM duoc trinh bay trén hinh
4 va5.

Hinh 4: Anh SEM ctia miu xiic tdc perovskit
LaFe, ;Cu,,0; diéu ché bing phuong phip
Pechini

Ké&t qua chup SEM che thdy méu xic tde dugc
diéu ché& bang phuong phédp 1 cho kich thuée hat
nho hon va dé déng déu cua xic tic Ja tét hon
so v6i miu duge diéu ché bang phuong phép 2.
Cé thé 1i giai diéu ndy nhu sau: khi ta thém
etilen glicol thi ¢6 sy hinh thanh polyme da
chiéu giita etilenglicol va axit xitric, vi ca hai
chdt nay déu la nhiing hop chidt da chic, lam
cho cdc kim loai dugc phan b& déng déu hon
trong gel. Trong khi néu chi sir dung axit xitric
thi gel hinh thanh don gian 14 do phite giita cdc
ion kim loai va axit.

3. Hoat tinh xic tac

a} Khdo sat dnh hucng cia bdn chdt chdt xic
tde

Trén 4 miu xic tic LaFe, ,Cu,0, (x =0 -

Hinh 5: Anh SEM ctia miu xdc téc perovskit
LaFe, ;Cu,,0; diéu ché bing phuong phap sol-
gel chi ding axit Xitric

0,4) dugc diéu ché theo phuong phap 1 khi tién
hanh phan ing oxi héa ancol benzylic & 325°C,
téc do dong 1.5h”, thdi gian phan dng la 30
phuit, két qua thu duge & bang 2.

Két qua cho thay, khi ting ham luong Cu thi
dé chuyén héa nhin chung 12 tang, tuy nhién 4
chon loc dat cue dai & miu Cu duge thay thé véi
ti le x = 0,2. Ta ¢6 thé thiy ring anh hudéng clia
thanh phin cdc kim loal trong perovskit dén
hoat tinh xic tdc la rat 16n. Khi ham lugng Cu
thay thé 1a I6n din dén su du oxit La,0, lam do
chon loc ctia san phim gidm do ¢6 nhiéu phan
dng phu xdy ra. Vi vay viéc lya chon ti 1¢ kim
loai thay thé 1a rét ¢ y nghia.

Tir nhitng két qua thu duge ching toi quyét
dinh chon miu LaFe,,Cu,,0, dé khao sat diéu
kién toi uu cho phan tng.
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b) Anh hiudng cia nhiét do dén ham liong sdn
phdm

Anh hudng ciia nhiét do dén ham luong san
phim trén mau xuic tic LaFe, ,Cu,,0, duoc dira
ra o bang 3.

Bdng 2. Anh hudng cha ban chit chit xdc tic d&n ham luong sin phim

Ham luong cdc chét sau phan ing, % P chon loc
s R theo
Chit xtic tde Benzandehit Toluen Ancol_ an ¢ san benzandehit,
benzylic pham khic o
LaFeQ, 10,90 2,15 72,98 13,97 40,34
LaFe, ,Cu,,0, 17,22 1,67 68,01 13,10 53,98
LaFe, ;Cug,0, 17.83 0,99 79,57 1,61 87,92
LaFe,,Cu, 0, 19,16 2,05 72,84 4,19 76,16
LaFe, ;Cu, ,0, 19,89 2,13 67,43 9,60 72,53
Bdng 3: Anh hudng nhiét do dén ham lugng san phim
(thoi gian phan (ing 30 phit, téc do dong 1.5h™")
r Ham hrong céc chat sau phan ing, % Do chon loc
Nh',-\td», o . N theo
ietee Benzandehit Toluen Anco¥ Cj"c san’ benzandehit,
benzylic pham khéc q,
250 34 0,02 93,01 3,57 49,71
275 4,65 0,06 93,16 2,13 69,51
300 7,85 0,52 87.54 4,09 63,77
325 17,83 0,98 79,57 1,62 87,92
350 42,12 0,95 50,92 6,01 86,08
375 46,28 2,05 43,50 8,17 82,13
400 22,82 1,35 71,47 4,36 8041

Két qua trén cho thdy, nhiét d¢ anh hudng
l16n dén hoat tinh xic tiac. Nhin chung, trong
khoang tir 250°C dén 375°C thi do chuyén hda
va do chon loc déu tang. Nhung dén 400°C thi
do chuyén héa va do chon loc giam xu6ng ding
ké. D6 chon loc san phdm mong muén
benzandehit 16n nhat & 325°C sau dé giam dan
theo nhiét d¢. Ta thiy xidc tac lam viéc 6t trong
khoang nhiét d6 tir 325°C dén 375°C, tuy nhién
néu xét méi tuong quan gita do chuyén héa va
dé chon loc ta cé thé thiy xdc tac lam viéc tot
nhit & 350°C.
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d) Anh hudng ciia phuwong phdp diéu ché dén
hoat tinh xic tdc

Ching t6i dd chon diéu kién t8i uvu cho phan
ttng oxi héa ancol benzylic dé khio sdt dnh
hudng cta phuong phap didu ché dén hoat tinh
xtc tdc cia mau LaFe, (Cu,,0, thu duge két qua
& bang 4.

Két qua cho thay, hai miu xic tic cho do
chuyén héa gin nhu tuong duong, nhung miu
duge difu ché€ bing phuong phdp Pechini
(phueng phép 1) cho dé chon loc cao hon han
méu dugc diéu ché€ bing phuong phdp sol - gel




thong thudng chi sir dung axit xitric {phuong
phép 2).

Tir d6 rit ra két luan, khong chi thanh phan
cde kim loai tao nén perovskit ¢6 anh hudng dén
hoat tinh xlc tdc cia loai xic tdc ndy ma
phuong phap diéu ché cling 1a mot yéu 16 anh
hudng quan trong tdi hoat tinh xdc tac. Vi thé
hudng nghién cthu ti€p theo ctia ching to1 sé 1a
nghién ctu cdc phuong phip diéu ché perovskit

méi dé ¢6 thé téng hop duge nanopervoskit.
e) Anh hiedng ciia kim loai A

Trén hai miu xic tic LaFe,Cu,,0; va
CaFe,,Cu,,0, s dugc diéu ché theo phuong phap
1, ching t6i cling tién hanh phan dng oxi hoéa
ancol benzylic trong pha khi & diéu kién véng
miit oxi, nhiét do 350°C, t6¢ do dong 1.5k, thai
gian phan dng la 30 phut, di thu duge cic két
qua & bang 3.

Bing 4: Anh.hudng ctia phuong phip didu ché dén hoat tinh xdc téc

Ham lugng cic chit sau phan ing, % P6 chon loc
Phuong Cic s " theo
Chadt xdc tic ha 4ac san .
digu Cphé Benzandehit Toluen bAnCT pham benzandehit,
enzylic Lhic a,
LaFe, ;Cu, 0, 1 4212 0.95 50,92 6,01 86.08
L.aFe, Cu, -0, 2 38,89 3,15 48,54 942 75,59
Bing 5: Anh hudng cta kim loai A
Hiam lugng cic chit sau phan tng, % D6 chon loc
Chit xiic tic Ancol Cic san theo
Benzandehit Toluen . - ., benzandchit,
benzylic phiam khie o
LaFe, Cu,,0;4 42,12 0,95 50,92 6,01 86,08
CaFe,Cuy -0, 8.75 4,16 82,13 4,96 43,98

Ta thiy ring miu LaFe,,Cu,-0, cho hoat
tinh xiic tic cao hon hin miu CaFe,,Cu,,0,,
qua dé ta thiy mic dii trong phan dng, kim loai
B déng vai tro 12 tim xdc tdc nhung anh huong
cua kim loai A ciing rit dang ké dén hoat tinh
xdc 1dc. Diéu nay cé thé 14 do trong ciu triic
perovskit thi trang thdi dién tr ctua kim loai A
giy anh huong dén trang thdi dién tir cua kim
loai B. do dé né ciing déng vai tro quan trong
vdéi hoat tinh xac tac [1].

IV - KET LUAN

1. Pa diéu ché duge cic miu xic tic LaFe,.
.Cu. 0, (x =0 - 0,4) vh miu CaFe,;Cu,,0, theo
phuong phdp Pechini vd mau LaFe; Cu,,0,
bing phuong phdp sol - gel sir dung axit xitric.

2. D tién hanh kigm tra dic trung cla cde

miu biing phuong phdp nhiéu xa tia X, két qua
nhiéu xa tia X cho thdy (it ¢a cdc miu xiic tic
déu ¢é cdu tric perovskit. Da tién hanh chup
SEM hai miu LaFe, ;Cu,,0; duge diéu ché béing
phuong phip Pechini va phuong phdp sol - gel
chi st dung axit xitric dé so sanh kich thudc hat,
do déng déu cua xic tic thu duge, thdy ring
phuong phip Pechini cho xde tde ¢d kich thude
hat nhé hon va dé déng déu 8t hon.

3. Di khdo sit hoat tinh ctia tat ca cde méu
xiic tdc trén phan tng oxi hda ancol benzylic
trong pha khi. K& qud thu duge cho thiy xic
tac duge diéu ché bing phuong phip Pechini
cho hoat tinh t6t hon phuong phép sol- gel chi
st dung axit xitric, vi kim loai A cling déng
mét vai trd quan trong d6i véi hoat tinh xic tic
cua perovskit, cu thé 1a khi ding kim loai La
lam kim loai A thi perovskit cd hoat tinh cao
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hon khi Ca lam kim loai A.

4. Két qua thu duge tir khao sit phan tng

cling cho thidy ham luong Cu déng vai trdo quan
trong d6i voi hoat tinh cua xic tic cua miu
LaFe, ,Cu,0O;. Tuy nhién, chi nén thay thé ham

lugng Cu & mot ti

l¢ phd hop. Miu

LaFe,Cu,,0; cho hoat tinh t6t nhit va diéu
kién nhiét d¢ téi uu cho phan tmg oxi hda ancol
benzylic véi xudc tdc nay 1a 350°C.

1.
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