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SUMMARY

Physico-chemical characteristics and activity of mono- and poly-oxide catalyst, based on
CuO, Cr,0;, MnO,, CeO, on y- and a-Al,O; as carriers, have been studied. Interactions between
active phases as well as interactions of active phases with carriers and promoting additive CeO,
were characterized by BET, XRD and TPR methods. Activity of the catalysts was determined in
complete oxidation of p-xylene at the temperature range 200 - 340°C in a flow of nitrogen,
containing molecular oxygen and various concentrations of water steam. It has been found that
all poly-oxide catalysts (CuO-Cr,0;, CuO-MnO,, CuO-MnO,-Cr,0; supported on y- as well as a-
ALO;) expressed the highest activity; the catalysts containing single oxide indicated less activity,
but an addition of CeO, improved their activity except for the catalyst of 15%MnO,/y-Al,O;
modified by 7% CeQ,. In the presence of water steam, except for CuQ, all mono-oxide catalysts
indicated the less stability. Cr,O; has been found to be a stabilizing component in poly-oxide
catalysts. The catalyst 5%MnO,+2%CeO,/ a-Al,O; has been indicated as the most stable one in
the presence of water steam. The activity as well as the stability of catalysts were discussed in the
relation with their physico-chemical properties.

I- DAT VAN DE

Trong hén hop khi thai ¢c6 mot s6 chat, véi
lugng khong 16n, c¢6 kha nang lam giam mot
phén hoat tinh hodc dau doc hoan toan chit xic
tac. Doi véi cac xdc tac oxit kim loai, hoi nude
12 mot trong nhitng chat doc dién hinh. Trong
cac cong bo [1 - 6] ching toi da nghién ctu va
xac dinh dugc thanh phan t6i wu cia mot s6 hé
xdc tdc don va da oxit kim loai cho phan tng
oxi héa hoan toan CO va p-xylen. D€ c6 thé tng
dung céc xudc tic oxit cho cdc quy trinh lam
sach khi thai, can nghién ctu kha nang chiu
dung cua chiing d6i v6i cac cac tap chat doc.
Trong cong trinh nay chdng t6i khao sat anh
hudng cta hoi nuée doi v6i hoat tinh cua cic
xuc tac ¢6 thanh phan da duoc xac dinh 1a t6i uu

trong phan tng oxi hda p-xylen.
I - PHUONG PHAP THUC NGHIEM

K& thira két qua nghién ciu trude day,
ching toi da diéu ché va sit dung cédc chét xic
tdc c6 thanh phan t6i uu cho phan Gng oxi héa
(bang 1). Cic chat xdc tac dugc diéu ché bang
phuong phép tdm déng thdi cdc mudi nitrat
tuong tng lén chat mang theo qui trinh tuong tu
nhu trong [1]. Riéng xtuc tac chita xeri oxit cac
mudi nitrat dugc tdm trén chit mang hén hop,
diéu ch€ bang cach tron nhom oxit va CeO,.
Trudc khi tién hanh phan dng, xdc tdc dugc hoat
héa trong dong khong khi 4 gio, & 450°C véi luu
luong 12 1it/gio. Phan tng oxi héa p-xylen duogc
tién hanh trén so d6 dong vi luong tai cdc nhiét
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do 200 - 340°C; toc do dong khi téng (khi mang
la nito) 1a 12 1/h va khoi lugng xic tac 1a 1g.
Noéng do cua p-xylen va khong khi trong hén
hop khi phan tng tuong ung la 0,34 va 10,5%

mol. Nong do hoi nudc trong dong khi thay d6i
trong khoang 0 - 3,2% mol. Thanh phan hon
hop phan ting duoc phan tich trén sic ky khi HP
6890 tuong tu nhu mo ta trong [1].

Bdng 1: Thanh phan, ky hiéu va dién tich bé mat riéng (Sger) clia cdc chat xic tdc duge khao sét

Thanh phan xic tac Ki hiéu xtic tac Sger (M*/g)
10%CuQ/y-Al,O, 10Cu/y-Al,O4 177
10%Cr,0,/y-Al,O, 10Cr/y-Al, O, 171
15%MnQO,/y-Al,O, 15Mn/y-AlLO; 63
5%MnOQO,/a-Al,O, 5Mn/a-Al, O, 10
10%Cu0+10%Cr,0, /y-AlO, 10Cul0Cr/y-ALO, 166
10%CuO+15%MnQO,/y-Al,O,4 10Cul5Mn/y-Al, O, 48
10%Cu0O +5%Mn0O,/a-Al,O4 10Cu5Mn/o-Al,O, 10
10%CuO + 15%Mn0O,+10%Cr,0,/y-Al,O;4 10Cu15Mn10Cr/y-Al, O, 51
10%Cu0O+20%CeO,/y-Al O, 10Cu20Ce/y-Al,O,4 67
15%MnO,+7%CeQ,/y-Al,O,4 15Mn7Ce/y-Al, O, 85
5%MnO,+2%Ce0,/a-Al,O, SMn2Ce/a-Al,O, 14

(Dién tich bé mat riéng cta y-Al,O, v a-Al,O, tuong ting bing 252 va 13 m?%/g).

Dién tich bé mat riéng (Sger) cua cdc chat
xtic tic duge xdc dinh bing phuong phap hap
phu BET, thanh phan pha duoc khao sit bang
phuong phap nhiéu xa tia X (XRD) va dac trung
oxi héa-khir ctia cac chat xic tic dugc nghién
cttu biang phuong phdp khir theo chuong trinh
nhiét do (TPR) nhu dd mo ta trong [1].

11 - KET QUA VA THAO LUAN

1. Cac dac trung ly-héa cta chat xiic tac

Cac chat xdc tac chita MnO,, dac biét 1a trén
chat mang a-Al,O; c¢6 bé mit riéng thap do
MnO, va a-Al,O;c6 dién tich bé mat riéng nho.
Xdc tdc 10Cu20Ce/y-AlO; c6 dién tich bé mat
riéng thap hon rat nhiéu so véi xdc tic 10Cu/y-
AlLO;. Nguoc lai, hai xic tdic15Mn7Ce/y-Al,O,
va 5Mn2Ce/a-Al,O4 c6 dién tich bé mat riéng
cao hon xtc tac khong chita CeO,. Diéu nay c6
thé 1a do bé mat rieng ctia CeO, thap hon bé mat
ctia CuO nhung lai cao hon cia MnO,.

Ph6 XRD ctia 10Cu/y-AlO; cho thdy c6 su
hinh thanh pha spinel CuAlL O, (26 = 61°) ton tai
bén canh CuO (26 & 35, 38, 49, 62, 67°) va y-
Al O; (20 = 37, 45, 68°). Ngugc lai, trong xtc
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tic 10Cr/y-Al,Os, crom oxit ton tai & dang vo
dinh hinh hodc phan tén cao. Diéu d6 ching to,
tuong tac clia crom vG6i nhom oxit yéu hon dong.
Trén y-AlLO; mangan oxit ton tai & cdc trang
thai oxi hoa khac nhau nhung Mn,O; (26 & 33°)
chiém uu thé, trong khi d6, trén a-AlO;
mangan oxit ton tai chi yéu ¢ dang MnO, (260 =
28° va 37°) va Mn;0, (20 = 29, 42, 54°). Khac
v6i mau 15Mn/y-Al,O; ¢6 chita mot lugng nho
MnALO, (26 = 63°), trong mau 5Mn/o-Al,O;
khong xuat hién pha hon tap Mn-Al. Di¢u nay
cho thdy tuong tic MnO, véi y-Al,O; manh hon
v6i a-ALO,. Trong phé XRD ctia méu ludng
oxit 10Cul0Cr/y-ALO; c6 ton tai vach phé dic
trung cho CuCr,0, (20 = 36, 37°) bén canh CuO,
nhung khong thay c6 Cr,0; cling nhu aluminat
CuAlQ,, ching t6 trong xic tdc nay tuong tac
manh gitta Cu va Cr, mot mat, lam suy yéu
tuong tic Cu-Al, mat khic, tao ra spinel
CuCr,0,. Phé XRD cua xiic tac 10Cul5Mn/y-
AlLO, (hinh 1) cho thay ¢6 nhiéu dang oxit khac
nhau ton tai nhu Mn,O,, Cu,0, spinel CuAlO,
(26 = 38° va CuMnO, (26 = 33°), trong d6 vach
phé dac trung cho Mn,O; ¢6 cudng do 16n nhét.
Dic biét, su xudt hién ctia Cu'* (20 = 42°) dugc



coi 1a c¢6 anh hudng tich cuc 1én hoat tinh xic
tdc [7]. Trong phé ctia mau 10Cu5SMn/a-AlO;
(hinh 1) c6 cac vach dac trung cho a-Al,O; (26
=35, 44, 53, 58, 67, 69), CuO, MnO,, MnAl,O,
va CuAl,O,, nghia 13, oxit mangan toén tai &
dang MnO,, tuy nhién, sy xuat hién thém pha
spinel MnAl,O, cho thay, su hién dién cua CuO
lam tuong tic Mn-Al manh lén. Nhu vay, trang
thai pha clia cdc thanh phan xuc tac phu thudc
vao trang thai pha ctia chat mang. Trong xic tic
10Cul5Mn10Cr/y-Al,O; chi ton tai cidc pha
CuO, Mn;0, va Cu', nhung khong xuat hién
spinel CuCr,0,, chiing t6 oxit mangan lam suy
yéu tuong tic gitta oxit CuO-Cr,0,. Pong thoi,
crom oxit han ch€ sy hinh thanh spinel

CuMnO,.

Dai véi céac xiic tdc hdn hop oxit kim loai
chita CeO, phé XRD (hinh 2) déu cho thay c6
su ton tai tinh thé chat mang va CeO, (20 = 28,
49, 57°). Trong mau 10Cu20Ce/y-Al, O, ton tai
tinh thé CuO va CuALO, trong méu
15Mn7Ce/y-Al,O; ¢6 MnO, va Mn,0O;, coOn
trong mau 5Mn2Ce/a-Al,O; chi ¢6 MnO, ma
khong thdy xuéat hién cac dang khac clia mangan
oxit cling nhu céc dang spinel. Diéu nay cho
phép két luan, trong tat ca cac xdc tic, CeO, ton
tai & trang thai tu do, tuong tic yéu véi chat
mang, n6 khong lam suy yéu tuong tac Cu véi y-
AlL,O; nhung lam suy yéu tuong tic Mn vdéi y-
AlLO;.
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Hinh I: Phé XRD cta céc xtc tac hdn hop oxit:
a) 10Cul5Mn/y-Al,O5; b) 10CuSMn/a-Al,Os;
¢) 10Cul15Mn10Cr/y-AlO4

Trong gian d6 TPR cua xdc tic 10Cu/y-
Al,05 ¢6 hai dinh chinh & 245°C va 375°C, dac
trung cho su khir Cu®* trong CuO & pha phan tén
tu do va khoi [7]. Doi vé6i xic tac 10Cr/y-Al,O4
¢6 hai dinh khtr chinh dac trung cho Cr,0; &
335°C va 442°C. Theo tai liéu [8] c6 thé cho

Hinh 2: Phé XRD clia cédc xiic tic chita CeO,:
a) 10Cu20Ce/y-Al,O;; b) 15Mn7Ce/y-Al,O;;

¢) SMn2Ce/a-Al, O,

G: y-ALO;, Alpha: a-Al,0;, M1: MnO,, M2: Mn,0,

rang, dinh khtr & 335°C dac trung cho qud trinh
khir ctia ion Cr® thanh Cr’*, con dinh 442°C dac
trung cho su khr cia Cr’*. Nhu vay, trong xdc
tdc nay s6 tam nhiéu nhat 12 Cr’*. Déi vé6i xic
tic 15Mn/y-Al,O; ¢6 dinh dac trung cho su khi
ctia Mn,O, pha phan tan cao (T,,,, = 450°C) va
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khé6i 16n (T, = 520°C), con trong xic tac
5Mn/a-Al,O5 ¢6 céc dinh khir chia MnO, phan
tan (T, = 300°C), MnO, dang tuong tic (T,
=420°C) va Mn,0, khoi 16n (T,,,, = 539°C).

Doi v6i mau xdc tdc hon hgpl0Cul0Cr/y-
Al,O; ¢6 mot dinh khtt 16n vé6i T, = 335°C va
hai dinh nho véi T,,, = 475°C va 670°C, tuong
tng dac trung cho su khir ctia CuO tuong tac véi
chat mang va Cu* trong spinel CuCr,0,. Dé
dang thdy ring, nhiét do khir cia CuO trong xuc
tdc nay thip hon so véi trong xuc tic 10Cu/y-
Al,O;, ching t6 tuong tic CuO vGi nhom oxit
trong xtc tdc hon hgp yéu hon so véi trong xidc
tac don oxit.

Gian d6 TPR cua xic tic 10Cul5Mn/y-

Al 05 (hinh 3) ¢6 ba dinh khir 6 217°C, 330°C va
510°C, tuong tng dac trung cho sy khir cta
Cu,0, CuO va Mn,O; khéi 16n, tuong tac véi
chdt mang. Cudng do céac dinh sap x€p theo thi
tu sau: S,;; > S350 > S50 Xtc tdc 10Cu5SMn/a-
Al O; ¢6 hai dinh khtr chinh & 360°C va 427°C,
la cdc dinh khir cia CuO va MnO, khéi tuong
tic v6i chat mang. P6i v6i  xdc tic
10Cu15Mn10Cr/y-AlO; trong gian d6 TPR chi
¢6 mot dinh khr trai dai tir 250 - 350°C v6i T,
= 278°C, dac trung cho su khit cia CuO dang
khong twong tic. Su dich chuyén dinh khit clia
CuO vao vung nhiét do thdp hon so v6i trong
cdc xtc téc 10Cu/y-AlLOs, 10Cul5Mn/y-ALO,
va 10Cul0Cr/y-AlLO; cho thay, trong hé da cau
tir céc ion kim loai dé khtr hon.

Hinh 3: Phé TPR ciia xiic tac hén hop oxit: 1) 10Cul5Mn/y-AL,O5; 2) 10Cu5Mn/a-ALO;;
3) 10Cu15Mn10Ct/ y-ALO,; 10Cul5Mn10Ct/ y-AlOs; 4) 10Cu20Ce/y-ALOs;
5) 15Mn7Ce/ y-ALO;; 6) SMn2Ce/a-ALO,

Khi thém 20%CeO, vao xic tic 10%CuO/y-
AlLO; nhiét do khir cia CuO gidm tr 375°C
xuong dén 321°C (hinh 3). Theo tic gia Magali
Ferrandon [9] va Per-Oloff Lasson [10] trong
xtc tdc CuO+CeQ,/y-Al,O;, bén canh CuO dang
khdi tuong tic véi Al,O; con ton tai CuO lién
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két véi CeO, v6i nhiét do khir thap hon. Gian do
TPR ctia xtc tic 15Mn7Ce/y-Al,O; (hinh 3) c6
4 dinh khtt v6i nhiét do T,,,, = 307, 448, 518 va
632°C tuong tng, dac trung cho MnO, pha phan
tan tu do (307°C), Mn,O; phan tan (448°C) va
khoi 16n (518°C) va dinh khtr 16n nhét vé6i T,,,, =



632°C 1a cta CeO,. Xic tic 5Mn2Ce/a-AlO,
cling c6 cac dinh khu tuong tu nhu xdc tc
5Mn/a-Al,O; nhung & nhiét do thap hon, gom
MnO, tu do (278°C) va MnO, dang tuong tac
v6i chit mang (376°C) va Mn;0, (485°C). Nhiét
do khur cta céc dinh thap hon so véi cac dinh
tuong ung trong mau 5Mn/a-Al,O; cho thiy,
CeO, da lam suy yéu lién ké&t Mn-a-Al,O, va
céc oxit mangan tr6 nén dé khir hon.

2. Hoat do cua cac xiic tac trong phan ing
oxi hoa p-xylen

a) Trong moi truong khong cé hoi nuéc

Pic diém chung clia hoat tinh cdc chat xic
tdc 1a do chuyén héa p-xylen ting theo nhiét do
phan dng va dat cuc dai (xdp xi 100%) tuong
d6i dot bién tai mot nhiét do nhét dinh nao do,
duoc goi 1a T,y D61 v6i cac xic tdc don oxit
nhiét do dot bién T,y 1a 270°C, riéng cua Cr/y-
AL O; 1a 300°C. Cac xuc tac da oxit kim loai c6
T, o012 230°C, con xic tdc bién tinh biang CeO, la
250°C, trir xtc tic 15Mn7Ce/y-AlLO; c6 T,y la
340°C. Gia tri T,y trén cdc mau dugc trinh bay
duéi day:

10Cu/y-Al,0,4 T =270°C
10Cr/y-Al, O, T, = 300°C
15Mn/y-Al,O, T = 270°C
5Mn/a-Al,O4 T = 270°C
10Cu10Cr/y-Al, 0,4 T, = 230°C
10Cul5Mn/y-Al,04 T, = 230°C
10Cu5Mn/a-Al, O, T, =230°C
10Cul5Mnl10Cr/y-AlL,O; T4 = 230°C
10Cu20Ce/y-Al,O4 T, = 250°C
15Mn7Ce/y-Al,0O4 T, = 340°C
SMn2Ce/a-Al O, T, = 250°C

Nhu vy, so v6i nhém cac chéat xiic tic don
oxit, cac chat xdc tic ludng va da oxit cé hoat
do6 cao hon, mac du & nhiét do thap (200°C) hoat
do cta hai nhém xidc tac (khong dugc dan ra)
khong khac nhau may. Tu két qua nghién ctu
tinh chat ly-hoa cua cac xdc tdc c6 thé thay, s
di cac xtic tac ludng va da oxit cé hoat do cao la
do, trong xtc tic CuCr/y-Al,O;, bén canh CuO,

c¢6 CuCr,O, véi hoat tinh oxi héa cao; trong
CuMn/y-AL,O; va CuMn/a-Al,O; cé cic pha
hoat dong CuO, Cu,0 va MnO,.

Cac chat xdc tac bién tinh bang CeO, ¢6
hoat do cao hon xtc tic don oxit nhung lai thap
hon so v6i nhém xdc tac ludng va da oxit. Thém
CeO, vao xuc tic 10Cu/y-Al,O; hoat do xtc tac
tang do khi c6 CeO,, CuO dugc khlr & nhiét do
thap hon, nghia 13, trong phan tng, CuO dé cho
oxi cho phéan tng oxi héa p-xylen hon. C6 thé
hiéu, CuO va Cu,O tuong tic v6i CeO, va CeO,
la nguoén cung cép oxi cho phan tng oxi héa [9,
10]. Két qua tuong tu cling quan sét thay doi véi
cap mau xdc tic SMn/a-Al,O; va 5Mn2Ce/a-
Al,O;. Trong hai mau xuc tac déu c6 ton tai cac
pha Mn;O, va MnQO,, nhung nhiét do khu cta
ching trong mau c6 chita CeO, thap hon, cho
thay, tuong tic v6i CeO, da lam cho mangan dé
khtr hon. anh hudng cua xeri oxit trong mau xuc
tdc15Mn7Ce/y-Al,O; lai hoan toan khic; thém
7%Ce0,, nhiét do T, tang tir 270°C 1én 340°C.
Phan tich s6 liéu phé XRD va gian d6 TPR clia
hai miu xdc tdc cho thdy, tuy trong hai xdc tic
déu ton tai Mn,0, nhung dién tich dinh khir cua
ca hai dang oxit nay trong mau chita CeO, thap
hon nhiéu, nghia 13, s6 tam hoat dong chic chén
phai it hon, nén hoat do thap hon mau khong
chia CeO,. Nhu vay, CeO, la phu gia cé tic
dung tich cuc cho xitic tac Cu/y-Al,O; va Mn/a-
Al,O; nhung lai cé tac dung tiéu cuc cho xtc tac
Mn/y-Al,O;.

b) Hoat d¢ cua cdc xiic tdc trong moi truong cé
hoi nuée

K&t qua nghién cttu d&nh hudng ctia hoi nude
dén hoat do clia cdc xdc tac trinh bay trong bang
2. Céc s0 lieu thuc nghiém cho thay, anh huong
ctia hoi nude d6i véi cac xic tac trong phan Gng
oxi héa p-xylen c6 quy luat chung la trong ving
nhiét do thap, hoi nudc kim ham phan tng va do
chuyén héa p-xylen cang thdp khi ham lugng
hoi nuéc cang cao; khi nhiét do tang anh hudng
ctia hoi nuéc gidm va & nhiét do étéi hané (tai
nhiét do d6 do chuyén hoa p-xylen da dat 100%
trong moi truong khong cé hoi nuéce) hoi nude
khong anh hudéng dén hoat do xiic tic va nhiét
do T, cta mdi xic tdc véi nong do hoi nude
khac nhau Ia khong d6i. Do d6, trong thuc té,
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néu ti€n hanh phan tng & nhiét do khong thap
hon nhiét do Ty, thi hoi nuéc khong kim ham
phan tng. Tuy nhién, dic diém va mic do anh

huong cua hoi nuée dé€n hoat do oxi héa p-xylen
trén tung xuc tic khac nhau la khac nhau, mac
dau khong that ro rét.

Bdng 2: Do chuyén héa p-xylen trén céc xtc tac tai cic nhiét do khac nhau trong moi trudng cé
ham luong hoi nuéc khac nhau

Xic tdc Ham lugng hoi Do chuyén héa p-xylen tai cac nhiét do, °C
nude, % 200 | 215 | 230 | 250 | 270 | 300
0 93 210 | 302 | 985 R
1 75 202 | 246 | 97.0 -
10Cu/y-ALO, 19 6.4 187 | 207 | 965 N
3.2 5.1 159 | 192 | 964 N
0 1.1 208 | 34.1 | 409 | 996
.1 0.1 3.1 | 298 | 337 | 996
10Cr/y-Al,O, 19 6.2 89 | 204 | 263 | 996
3.2 5. 86 | 189 | 236 | 99.6
0 12.5 270 | 818 | 993 -
Li 3.4 144 | 634 | 994 | -
15Mn/y-ALO, 19 74 129 | 3597 | 99.6 -
3.2 5.1 94 | 627 | 99.6 N
0 - 113 | 365 | 994 5
1.1 - 85 | 286 | 994 -
SMn/o-ALO; 19 - 53 | 248 | 994 -
3.2 - 38 | 23.1 | 993 N
0 105 | 124 1995 5 . -
1.1 92 120 |995 . . -
10Cu10Cr/y-ALO, 5 s o : : :
3.2 78 199 995 N N N
0 153 239 |96 - - :
1.1 902 146 995 : . -
10Cu15Mn/y-ALO, 5 T T o2 . : :
3.2 8.1 113 |99.7 - - -
0 107 | 17.7 1969 |992 N N
11 85 |152 |954 992 : :
10Cu5Mn/a-ALO; 19 8.1 | 134 953 992 N N
32 68 107 1955 993 : :
0 162 305 997 N N N
1 122 202 (997 : : :
1 1 M 1 b b b b
0Cu -/le 8 0Cr/ 1.9 103 192 997 : : :
TmALYs 32 9,8 17,7 99,7 - - -

Hoi nuéc anh hudng rét it dén hoat do cta
xtic tdc 10CulOCr/y. So sidnh cic xic tac
10Cu/y-AlL,O;, 10Cr/y-Al,O; va 10CulOCr/y-
AlLO; cho thay, spinel CuCr,O,, mot mat, lam
tang hoat do oxi héa, mat khac, lam cho xtc tac
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¢6 kha nang chiu dung hoi nudc t6t hon. Anh
huong cia hoi nuéc do6i véi xidc tac da oxit
10Cul5Mn10Cr/y-AlL,O; tuong tu d6i  véi
15Mn/y-Al,O; va 10Cul5Mn/y-Al,O;, nghia 1a,
hoat do xuc tdc giam manh khi dua 1,1% hoi



nuéc vao hén hop phan dng, sau do, ti€p tuc
tang ham luong hoi nudc khong 1am do chuyén
héa giam nhiéu. C6 thé néi, trén xiic tdc da oxit
bién thién do chuyén héa nhd hon so véi trén

xdc tac 10Cul5Mn/y-ALO; va xap xi v6i trén
méiu 10Cu5Mn/a-AlLO;. Nhu vay, Cr cé tac
dung gitt cho xic tdic CuMn/y-Al,O; bén véi hoi
nudc hon.

Bdng 3: Do chuyén héa p-xylen trén cac xic tac duoc bién tinh biang CeO, tai cdc nhiét do
khac nhau trong méi truong c6 ham lugng hoi nuéc khiac nhau

Xiic téc Ham luong Do chuyén héa p-xylen tai cac nhiét do (°C)
hoi nuéce, % 230 240 250 270 300 320 340
0 23,2 48,7 96,7 99,0 - - -
10Cu20Ce/y- 1,1 18,1 35,7 96,0 99,0 - - -
ALO, 1.9 164 | 280 | 955 | 990 | - - -
3,2 14,0 26,6 94,5 99,0 - - -
0 - - - 13,8 33,5 57,7 99,4
15Mn7Ce/y- 1,1 - - - 9,9 22,3 48,2 99,3
ALO, 1.9 i i : 76 | 191 | 453 | 99,2
3,2 - - - 6,3 16,0 40,2 99,1
0 12,7 20,4 97,8 99,8 - - -
5Mn2Ce/o- 1,1 12,8 18,2 96,9 99,8 - - -
ALO, 1.9 137 | 16,7 | 953 | 998 | - i i
32 12,2 16,4 94,3 99,8 - - -

Xidc tic 10Cu20Ce/y-Al,O; duge bién tinh
bang CeO, c6 T,y thdp hon xiic tic don oxit
10Cu/y-AlLO; (250°C so véi 270°C). Tuy nhién,
miic do gidm do chuyén héa khi c6 hoi nudc
trong vung nhiét do < 250°C cua hai xuc tic nay
gan nhu tuong duong. D6i v6i xuc tac
15Mn7Ce/y-ALOs, dai lugng giam do chuyén
héa khi ¢6 hoi nuéc trong moi truong phan tng
xap xi véi xidc tdc khong chita CeO, (15Mn/y-
Al,05). Tuy nhién, khic véi xic tic 15Mn/y-
Al,O;, khi tang nong do hoi nude tir 0 dén 3,2%
thi do chuyén héa giam déu. Diéu nay c6 thé do
CeO, lam suy yéu tuong tic Mn-chit mang, nén
MnO, phan tdn min hon (cudng do vach phd
XRD ctia MnO, yéu hon) va dé khir hon. Do d6
su hip phu cta hoi nudc trén cdc tam bé mat
hoat dong va chét mang dong déu hon.

Xic tic SMn2Ce/a-Al,O; la xiic tic chiu
anh hudng cua hoi nuéc it nhat (bang 3). Véi
ham luong hoi nudc cao nhat (3,2%), & nhiét do
230 - 240°C do chuyén héa giam khong qua
20%, trong khi d6 do chuyén hoa trén xiic tdc
5Mn/a-AlL,O; gidm nhiéu hon. So sdnh phd
XRD va TPR cho thday khong c6 su thay déi

trong thanh phan pha nhung c6 thé CeO, da lam
suy y€u tuong tic Mn-a-Al,Os, nén cac oxit cua
mangan dugc khir trong ving nhiét do thap hon.
C6 thé gia thiét ring, trong xiic tdc 5Mn2Ce/a-
AL O, tuong tac gilta MnO, v6i CeO, da 1am cho
qué trinh hap phu hoi nuée trén cac pha MnO,
yéu di, cdc tam hap phu nudc chu yéu 1a cha
chat mang a-AlLO;.

Tong hop két qua nghién citu c6 thé sap x&p
muc d6 anh hudng cua hoi nuéc dén hoat tinh
clia cdc xuc tac oxit kim loai nhu sau:

15Mn/y-Al,O; = SMn/a-AlL,O; = 10Cr/y-AlO; =
15Mn7Ce/y-AL,O; > 10Cu20Cefy-Al,O; =
10Cul5Mn/y-ALO; =~  10Cufy-AlL,O; >
10Cu5Mn/a-AlL,O; = 10Cul5Mnl10Cr/y-AlO,
>>10Cul0Cr/y-Al,O; > 5Mn2Ce/a-Al,O;.

IV - KET LUAN
Trong cac xuc tac don oxit 10Cu/y-AlL,O; c6
kha nang chiu hoi nudce tot nhat va do chiu nude
cia né xdp xi véi xdc tdc ludng oxit

10Cu15Mn/y-ALO;. Xic tac 10Cul0Cr/y-Al,O;,
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mot mit, c6 hoat do cao nhat, mat khiac c6 do
bén vGi anh hudng cua hoi nudc cao 1a do trong
chat xic tic nay cdé su hinh thanh spinel
CuCr,0, hoat do cao va kha nang hap phu hoi
nuéc yéu. Xic tic 5Mn2Ce/a-Al,O; c6 do bén
cao trong moi trudng hoi nudc cé thé 1a do,
trong cdc xuc tic nay, cdc tdm mangan tuong
tac v6i CeO, lam cho hoi nudc hdp phu trén a-
Al,0; 1a chinh va khong lam giam hoat tinh xtdc
tic cua MnO,. Trong hé xic tic CuO +
MnO,/AlL,O;, su ton tai nhiéu pha cé thé Ia
nguyén nhan lam cho cdc tam hoat dong duoc
hinh thanh tit CuO it bi tic dong bdi hoi nudc.
Trén tit ca cdc miu xuc tdc dugc khao sat, tai
(nhiét d6 t6i han) Ty, hoi nuéc khong anh
hudng dén hoat do xiic tac, vi vay, trong thuc té,
trong truong hop khi thai ¢6 chita hoi nuée, nén
tién hanh phan tng oxi h6a hoan toan & nhiét do
T, dé loai bod anh hudng ctia no.

Loi cam on: Tdp thé'tdc gid chdan thanh cdm on
Chuong trinh nghién citu co bdn trong linh vuc
Khoa hoc tu nhién da hé tro kinh phi dé hoan
thanh cong trinh nay.
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