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NGHIEN CU'U TiNH chT HOA LY CUA XUC TAC OXIT
KIM LOAI TRONG PHAN UNG OXY HOA SAU P-XYLEN

Ly Thi Hong Giang*, Luu Cam Léc va Hé ST Thodng?
ABSTRACT

The Complete oxidation of p-xylene in the presence of H,O and H,S has been investigated. Its
physico-chemical properties of metallic oxide catalysts have been examined from nitro isotherm
adsorption at 77K (the BET method), pulse titration analysis, and temperature program
reduction. The results showed that the ideal crystal size causing high conversion of p-xylene was
135-325A°. When this value was too high, the p-xylene conversion reduced dramatically. In
addition, Al,Oz and MnO- did not affect structures of catalysts, but they have a very important
role in preventing the reductions of metallic oxides.
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Title: Investigation of physico-chemical properties of metallic oxide catalysts for complete
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TOM TAT

Cdc tinh chdt héa Iy cua xic tdc trude phdan g va sau phdan g trong cdc diéu kién
Khéic nhau: khéng cé tap chat, cé hoi mede, va c6 khi HaS dwoce nghién ciru bang cdc
phirong phdp BET (BRUNAUER-EMMETT-TELLER), chudn d¢ xung, khir chiong trinh
nhiét do (TPR). Két qua nghién citu cho thdy xiic tdc ¢6 hoat tinh cao khi kich thuéc tinh
thé dat gid tri toi wu 135-325A°. Nguyén nhdn giam hoat tinh cia xiic tac la do cdc ion
kim loai trong xiic tdc bi khir tao nén nhitng tinh thé cé kich thuéc qud lom. Chat mang
khéng dnh huwdng dén cau tric cia xiic tdc ma ¢6 vai tro quan trong trong viéc can tré
qua trinh khir cdc oxit kim loai trong xiic tac lam cho xiic tac co do bén lam viéc cao.

Tw khoa: xuc tac oxit kim loai, hoat tinh, d¢ bén, cdu truc

1 PAT VAN PE

Céc tinh chat hoa 1y cia xtic tic c¢o anh huong dang ké dén tinh chét xtc tac va kha
ning Gmg dung ctia chiing vao thuc té. Mot nhugce diém hién nay van ton tai trong
nghién ctru xuc tic d6 1a kha niang lip lai cac két qua trong diéu ché xuc tac chua
cao. Piéu d6 1a do cac dic trung hoa 1y cila xiic tac chua dugc xac dinh hay xac
dinh mot cach chua day di, cho nén noi dung bai bao nay 1a nghién ciru tinh chat
hoa ly cua cac xuc tac oxit kim loai trong phan tng oxi hoa séu p-xylen dé thiét 1ap
dugc mbi quan hé giita thanh phan tinh chat hoa Iy va dic tinh xuc tac nham tao
co s khoa hoc cho viéc diéu ché xuc tac hiu qua cao img dung trong thuc té.

2 THU'C NGHIEM

Céc oxit kim loai dugc mang trén chat mang y-Al,03 vd MnO> bang phuong phap

tam u6t.Cac dung dich tim dugc st dung la: Cu(NO3)2.3H20, Cr(NOs)3.3H20,
Ni(NO3)2.6H20, va Ce(SO4)2.4H,0. Khéi lugng mudi nitrate ctia cac kim loai tim
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uot duge tinh sao cho ham lugng cua modi oxit kim loai trong mot mau xtc tac la
10%. Sau khi tdm, hdn hop duoc phot kho trong khong khi. Sau d6 dugce say o
120°C trong 4 gid nhim 1am mat nude trong xtc tic va tinh thé mudi. Xic tac tiép
tuc duoc nung trong khong khi & 450°C trong 1gio 30 phit nham dinh vi cac oxit
kim loai trong hé xtc tac. Xuc tac duoc dem di gid va ray 1ay phan doan 0,32 —
0,63 mm, va dugc bao quan trong binh hat 4m.

Phan tng oxi hoa p-xylen duoc tién hanh trén so dd dong vi lwong & nhiét do
390°C. Thc d6 dong khi tong 1a 12 1/h. Nong do cua p-xylen 14 5,5 g/m? nong do
hoi nuée trong dong khong khi 13 14 g/m3, néng d6 H2S 12 16,7 g/m3. Khdi luong
xuc tac 1a 1 gam. Thanh phan hon hop phan tng duge phén tich trén sic ky khi HP
6890.

2.1 Xic tac don oxit kim loai

K1. 10%CuO/y-Al203 K5. 10%CuO/MnO>
K2. 10%Cr20s/y-Al203 K6. 10%Cr20s/Mn0O2
K3. 10%NiO/y-Al203 K7. 10%NiO/MnO:
K4. 10%Ce02/y-Al203 K8. 10%Ce02/Mn0O;
2.2 Xuc tac lwdng oxit kim loai
K9. 10%CuO+10%Cr203/y-Al203 K15. 10%Cu0+10%Cr.03/Mn0O;
K10. 10%CuO+10%NiO/y-Al203 K16. 10%CuO+10%NiO/MnO;

K11. 10%Cr203+10%NiO/y-Al2O3 K17. 10%Cr203+10%NiO/Mn0O;

K12. 10%Cu0O+10%CeO2/y-Al203 K18. 10%Cu0+10%Ce02/Mn0O;

K13. 10%Cr.03+10%CeO2/y-Al.03 K19. 10%Cr.03+10%CeO2/MnO2

K14. 10%NiO+10%CeO2/y-Al203 K20. 10%Ni0+10%Ce02/Mn0O-
2.3 Xuc tac da oxit kim loai

K21. 10%Cu0+10%Cr.03+10%NiO/y-Al.03

K22. 10%Cu0+10%Cr203+10%NiO/Mn0O;

Céc tinh qhéit hoéa 1y cia xac tic duge nghién ciru bang cac phuong phap hap phu
BET, chuan d¢ xung, va khir chuong trinh nhiét d TPR.

3 KET QUA VA THAO LUAN
3.1 Bé miit riéng va ban kinh 1§ x4p ciia xuc tic
3.1.1 Truoc phan vng

Dién tich bé mit riéng cua y-Al03 va MnO; twong tng bang 252 va 11 g/m2. Bén
kinh 18 x8p trung binh cia hai vat liéu nay khong khac nhau nhiéu (22 va 25A09).
Bén kinh 16 xdp trung binh cia tit ca cac xuc tac don va ludng oxit thay d6i trong
khoang 24-30 A°, ctiia K21 va K22 tuong tmg 1a 38 va 24 A% Vi kich thudc 16
x6p nhu trén cho phép cac phan tir 16n nhu p-xylen di sdu vao trong mao quan va
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st dung duoc bé mit ndi. Ngoai ra y-Al,03 va MnO2 c6 d6 bén nhiét 16n nén ngin
ngura dugc su dinh két va két tinh.
Bang 1: Bé mit riéng (Sset, g/m?) ciia xiic tac oxit kim loai trwée phan ing

Xic tac don oxit
Ki hi¢u K1 K2 K3 K4 K5 K6 K7 K8
Sger.g/m? 184 188 275 140 9 9 12 6
Xuc tac lwong oxit
Ki hi¢u K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Seerg/m? 167 210 177 125 64 133 6 10 10 9 4 12
Xic tac da oxit
Ki hi¢u K21 K22
Sget,g/m? 113 18

Dién tich bé mit riéng cta y-Al03 va MnO; twong tng bang 252 va 11 g/m2. Bén
kinh 16 xdp trung binh cua hai vat liéu nay khong khac nhau nhiéu (22 va 25A9).
Ban kinh 16 x6p trung binh cua tit ca cac xic tac don va ludng oxit thay doi trong
khoang 24-30 A°, cua K21 va K22 twong ung 1a 38 va 24 A°. Véi kich thudc 16
x6p nhu trén cho phép cac phan tir 16n nhu p-xylen di sdu vao trong mao quan va
st dung duoc bé mit noi. Ngoai ra y-Al203 va MnO2 ¢6 do bén nhiét 16n nén ngan
ngura dugc su dinh két va két tinh.

Khi mang cac oxit kim loai 1én chat mang, dién tich bé mit cta xuc tac thay doi.
Nhin chung cac xuc tac mang trén Al,Oz van c6 bé mat 16n hon nhiéu so véi khi
chung dugc mang trén MnO2. Péi véi xtic tic mang trén y-Al,Os, cac oxit kim loai
Cu0, Cr20s3, dac biét 1a CeO» da lam giam bé mat riéng cua xuc tac nhung NiO thi
lam tang dién tich bé mit cua xuc tac. Nguyén nhan 1a do NiO c6 bé mat riéng 16n
nhat va 16n hon ca chat mang y-Al,O3 con CuO, Cr203, CeO2 c6 bé mat riéng nho
hon chat mang.

Tuy nhién tinh chat nay khong diing véi xtic tic mang trén MnO,. Mic du céc oxit,
trir CeO2, déu c¢6 Sget 16n hon nhiéu so v&i chat mang nhung dién tich bé mat
riéng cua cac xuc tac lai xap xi hodc nhé hon MnO,. Piéu nay 1a do Sger cla
MnO2 nhé hon nhiéu so véi cc oxit khac va véi khdi luong ctia nd chiém 80-90%
nén nd da quyét dinh bé mait cua xtc tac.

DPéi véi xtc tac da oxit kim loai, dién tich bé mat cia K21 nhé hon cac xuc tac
don (K1-K3) va xtc tac ludng (K9-K12), nhung xuc tic K22 ¢ dién tich bé mit
16n hon cac xuc tac don (K5-K7) va xuc tac luong (K15-K17). Nguyén nhén la do
tong ham luong ciia cac oxit ting nén chung thé hién rd hon anh huong ciia minh,

3.1.2 Sau phan img
(a) Trong mai truong khong c6 tap chat (I)

Phén trim dién tich bé mit bi giam sau phan Gmg cua cac xuc tac mang trén Al,O3
cao hon cua cac xtc tic mang trén MnO,. i véi xuc tac don K1-K3 giam 20%-
40% con K5-K7 chi giam khong qua 9%; cac xuc tac ludong oxit kim loai mang
trén Al2Os sau khi da giam hoat tinh giam di 32%-70%, trong khi xuc tac mang
trén MnO2 c6 bé mit hau nhu khong thay (101 Diéu nay chimg to viéc giam bé mit
khong phai 1a nguyén nhan din dén viéc mat hoat tinh xtc tac.
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Khi ting thoi gian phan ung thi bé mat riéng ciia xtic tac da K21 va K22 déu giam.

Bing 2: B& mit riéng (Sser) clia xiic tic sau thoi gian 1am viée dén giam hoat tinh trong hén
hgp phan ng chira 5,5 g/m® xylen, dw oxi va khong co tap chat (I), ¢6 chira 14g/m®
H.0 (1) va 16,7 g/m*H.S (I1I) & 390°C

XUc tac Seer (M*/g)
I 1 i
1. Xtc tac don oxit kim loai
K1 124 184 182
K2 148 180 182
K3 196 196 139
K4 121 108 -
K5 9 9 -
K6 9 9 -
K7 11 11 -
2. Xtc tac ludng oxit kim loai
K9 83 148 113
K10 108 203 79
K11 53 176 66
K12 73 90 81
K14 91 128 -
K15 8 - -
K18 9 - -

3. Xdc tac da oxit kim loai
Gio lam viéc
50 100 150 200
K21 108 89 88 84 78 64
K22 14,5 8 7 7,5 9 -

(b) Trong moi truong cé hoi nude (I1)
Dién tich bé mat riéng giam di sau thoi gian phan tng rat it so véi moi truong
khong c6 hoi nudce. Dién tich bé mat ri€ng cta cac xuc tac chira Cr203 va NiO hau
nhu khong thay doi, trong khi & truong hop (I) thay doéi dén 70%.

(c) Trong moi trueong cd HaS (111)

Dién tich bé mit ctia xtc tac sau phan Gmg nhoé hon so véi xtc tic sau phan tng
trong moi trudng c6 hoi nudc. So véi diéu kién lam viéc khong c6 tap chat thi chi
c6 xuc tac K3 va K10 co bé mat con lai sau phan tng trong moi truong ¢6 HzS nho
hon, cac xuc tac con lai ¢6 bé mit riéng hau nhu khong thay doi. Nhu vy moi
truong phan ung cé anh huéng dén viéc giam dién tich bé mat ciia xic tac. Tuy
nhién sy khac biét nay 1a khong nhiéu. Két qua nghién ciru cing cho thay khong c6
mbi quan hé r0 rang nao gitra dai luong dién tich bé mat riéng va hoat tinh ctia xuc
tac.

3.2 Két qua nghién ctru chuin d xung
(a) Xtc tac don oxit kim loai

Cac dai luong Sk, S’kl, det va v c6 mdi quan hé chit ch& v6i nhau. Khi kich thugc
tinh thé kim loai tang thi ba dai lugng con lai giam. Kich thudce tinh thé kim loai
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tang dan theo thit tu Cr < Cu < Ni. O day, do phan tan cua Cr trong xuc tac K2 dat
gia tri kha cao 26%, con ctua Cu va Ni trong xtic tic K1 va K3 tuy c6 thip hon
nhung ciing & muc khé cao, twong tmg 13 13% va 10%. So sanh véi d6 chuyén hoa
& bang 4 ta thdy hoat d6 cta xtc tac K2 thap nhat, cta xuc tic K1 va K3 xap xi
nhau. C6 thé thay rang dé c6 hoat do cao thi kich thudc tinh thé phai dat dén gia tri
turong d6i 16m.
Bang 3: Dié¢n tich bé mit kim loai trén 1 gam xuc tac (Ski), dién tich bé mit 1 gam kim loai
(S’«1), kich thwée tinh the kim loai (diy) va d§ phan tan cia kim loai (yx|) cia cac
xuc tac trudc phan ung

Kim loai Sk.1 (m?/g) S’k1 (M?/g) det (A°) vk (%0)
1. Xuc tac don oxit
Cu (K1) 8,5 84,7 119 13
Cr (K2) 18,7 187 67 26
Ni (K3) 6,4 64,5 157 10
2. Xuc tac ludng oxit kim loai
K9 Cu 6,5 65,2 155 10
Cr 59 58,8 213 8
Cr 4,5 45,4 276 6
Kil Ni 4,8 48 210 7
Cu (K12) 7,5 747 135 12
Cr (K13) 6 60,2 208 8
Ni (K14) 4,8 48,3 209 7
Cu (K18) 6 60 168 9
Cr (K19) 5,7 57 220 8
Ni (K20) 3 31 325 5
3. Xdc tac da oxit kim loai
Cu 10,6 106 95 16
K21 Cr 9,5 95,4 131 13
Ni 10 101 100 15
Cu 10 103 98 16
K22 Cr 9 92,6 135 13
Ni 9,8 98,1 103 15

(b) Xtc tac ludng oxit kim loai

Su ¢6 mit caa CeOz 1am cho kich thudc tinh thé kim loai tang 1én dang ké. Cu thé
Cu, Cr, Ni ting tuong tng 16A° 41A° va 152A°, Hoat do cua cic xlc tac ludng
oxit kim loai cling tang so véi xtic tac don oxit kim loai. Cu thé, do chuyén hoa
(xem bang 4) cua céac xuc tac K11 - K13 tuong tng 1a 92%, 100% va 99%. Nhu
vay dé co do chuyén hoa cao thi kich thudc tinh thé phai khong qua nhé va ciing
khong qua 1én. Boi vi c6 thé tam hoat dong cua phan Gmg oxi hoa p-xylen 13 quan
thé cac cation kim loai c6 kich thuéc xac dinh, nén khi kich thudc qué nho hoat d6
riéng cta ching kém hon, con khi qua 16n sé tAm hoat dong va do phén tan cua
kim loai trén bé mit giam. CeO, mot mit 1am ting kich thude tinh thé dén gia tri
can thiét, mat khéac lai lam giam d6 phan tan, do d6 ham luong CeO2 tdi thiéu theo
cac nghién ctru trudce day 1a 10% [7, 9].

Vi hé xtc tac ludng oxit kim loai trén chat mang MnO (K18-K20) qui luat bién
thién gitra dit voi Sk va yki van khong thay doi, nghia 1a kich thudc tinh thé tang
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thi cac dai lwong con lai s& giam. Céc tinh chat vat 1y cua cua Cr trong trong xuc
tac K13 va K19 1a twong tu nhau mic du theo phan trén ta thly MnO, c6 bé mit
riéng nhoé hon Al,Oj3 rat nhiéu. Trong trudng hop nay dai lwong bé mit riéng cua
chat mang anh huong khong nhiéu dén tinh chat ciia Cr. No6i cach khac, dién tich
bé mat cta vt liéu co bé mat rat thép nhu MnO; (11 m?/g) cling du dé Cr phan tan
nhu 13 trén vat liéu c6 bé mit phat trién nhu AlO3 ( 252 m%/g) va do d6 hoat do
cua hai xuc tac twong tu nhau (99%).

R rang, néu trong hé xuc tac don oxit chi co tuwong tac ion kim loai — chit mang

quyét dinh tinh chit cua xuc tac, thi trong xtc tac ludng oxit bén canh twong tic

ion kim loai — chit mang, twong tac giita cic ion kim loai lam bién tinh manh x(c

tac.

Bang 4: Py chuyén hoa (X%) va dd bén (t) ciia cac xiic tac trong phan ing oxi héa siu p-
xylen. (Piéu kién phan ng kahi =121/h, My tac = 19, Cyten = 5,59/mM?3, dwr oxi,
nhiét d 390°C) [8, 9]

XUc tac X (%) 7 (gio)
K1 69 61
K2 65 38
K3 69 131
K5 65 76
K6 97 127
K7 99 >95
K9 99 400
K10 96 137
K11 92 298
K12 100 320
K13 99 -
K14 87 -
K18 100 -
K19 99 -
K20 77 -
K21 74 110
K21 sau 120 gio 48 -
K21 sau khi phyc hoi 74 -
K22 98 485

(c) Xtc tac da oxit kim loai

Céac dai luong dir, Ski va yki ciia hai xtic tac da oxit K21 va K22 xdp xi nhau.
Diéu nay cho thiy chat mang khong anh huéng dén cau tric ciia xuc tac. Tuy
nhién, hoat 46 ctia K22 cao hon hian K21 (98% so véi 74%). Qua d6 thay rang, bén
canh cAu trac cia tdm hoat dong thi do linh dong ctia oxi trong cac oxit cling anh
huong dén hoat d6 cua xtc tac [6]. PO linh dOng cua oxi trong MnO2 cao hon
trong Al,O3 nén xdc tac mang trén MnO; c¢6 hoat d6 cao hon xuc tac ¢ thanh phan
tuong tu nhung mang trén y-Al2Os.

Dé 1am rd hon sy thay ddi tinh chit cia xuc tac theo thoi gian phan tng, chung toi
da tién hanh xac dinh hoat d¢ va tinh chat cua xtc tac K21 va K22 sau 50, 100,
120, 150 va 200 gio phan tng. O day luu y rang thoi gian 1am viéc 6n dinh cta xtc
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tac K21 1a 110 gio (nghia 1a sau 110 gio thi hoat d§ cua xuc tac giam di 20%) va
cua xuc tac K22 1a 485 gio.

Xuc tac K21 ¢6 sy bién d6i vé kich thudc tinh thé rat nhanh. Sau 50 gid kich thude
tinh thé ting hon gap ddi va dat dén gia tri trong khoang 210-288A°, nhung xuc tac
van con hoat dong 6n dinh. Sau khi lam viéc tiép 50 gid nita thi kich thudc tinh thé
tang thém khoang 20% nita va dat gia tri 254-349A°. Bén 120 gid 1am viéc thi kich
thudc tinh thé cua cac kim loai tang 1én rat cao, do phan tan kim loai trén bé mat
chi con 3 - 3,7% va do d6 d6 chuyén hoa giam xudng dén 66% so vdi ban dau la
74%. Sau 150 gio kich thudc tinh thé ting khoang 1,7 1an so v6i sau 100 gio 1am
vi€c, vi vay do phan tan va dién tich bé mat cling giam va do chuyén hoéa chi con
58%. Nhung xtc tac ndy sau khi phuc hoi trong dong khong khi & 440°C trong 30
phut thi kich thudc tinh thé lai giam xudng va dat gia tri khoang 235 — 323A° (x4p
xi nhitng gia tri cua xtc tic sau khi lam vi¢c 100 gid) va hoat do xuc tac lai quay
tré vé gia tri ban dau (74%). Piéu nay cho thay su mat hoat tinh cua xuc tac 1a hién
tuong thuan nghich va cac kim loai dé dang tro vé trang thai phan tan nhoé va nho
d6 ma hoat tinh ctia né lai duoc hoi phuc.
Bang 5: Dién tich bé mit kim loai trén 1 gam xuc tac (Ski), dién tich bé mit 1 gam kim loai
(S’k1), kich thudc tinh thé kim loai (diy) va d§ phén tan cia kim loai (y«i) cia cac
xuc tac K21 va K22 sau phan @&ng trong moi trwong khong co tap chat

Kim loai Ski (M?/g) S’k1 (M?/g) dit (A°) Yk (%)
Xdc tac K21 K22 K21 K22 K21 K22 K21 K22
Sau 50 gio phan Gng

Cu 4,8 7,9 480 79,2 210 127 7,5 12,3

Cr 4,3 7,0 43,7 714 288 175 6,0 10,0

Ni 4,6 7,6 46,0 756 220 134 7,0 11,4
Sau 100 gi¢ phan Gmg

Cu 4,0 4,3 40,0 430 254 234 6,0 6,7

Cr 3,6 39 36,0 388 349 322 50 55

Ni 3,8 4,1 38,0 410 266 246 5,7 6,0
Sau 120 gi¢ phan tmg

Cu 2,4 4,5 23,7 453 426 223 3,7 7,0

Cr 2,1 4,1 214 412 585 304 3,0 58

Ni 2,3 4.4 22,6 43,6 447 232 3,4 6,5
Sau 150 gi¢ phan Gmg

Cu 2,3 4,5 23,0 453 439 223 3,6 7,0

Cr 2,1 4,1 20,7 412 603 304 2,9 58

Ni 2,2 4.4 220 43,6 460 232 3,3 6,5
Sau 200 gio phan Gmg

Cu 4,3* 4,8 43,0 476 235 212  6,7* 7,4

Cr 3,9* 4,3 38,7 429 323* 291  54* 6,0

Ni 4,1* 4,6 410 454  247* 222  6,0* 6,8

(*) Sau khi phuc hoi

Sy thay d6i céc tinh chit cta xtc tac K22 rat cham so vé6i xuc tic K21. Sau 50 gid
lam viéc, kich thudc tinh thé tang 1én khoang 30%, d6 phan tan giam 30% nhung
gia tri van con cao (10 - 12%). Sau 100 giod, kich thudc tinh thé cua cac kim loai
dat dén gia tri 234A° (Cu), 322A° (Cr), 246A° (Ni) va do phan tan dat dén gia tri
trung binh dudi 6% (twong ty nhu xuc tic K21). Pén lac nay hoat d cua xic tac
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van gitt 6n dinh va do chuyén hoa dat 98%. Tiép tuc lam viéc trong 150 gid va 200
gi0 thi cac tinh chat ctia xuc tac thay doi rat it va hoat d¢ xtc tac van 6n dinh.

Nhu vay dé co hoat d6 cao can phai c6 mot ty 1€ tdi wu gitra kich thudc tinh thé va
d6 phan tan cta kim loai boi ching 14 nhitng dai luong nghich bién véi nhau. Két
hop v6i nhitng nghién ciru trude day [2], ta thdy CeO2 co vai tro diéu hoa kich
thude tinh thé. D61 voi xtc tac don oxit kim loai, khi thém s& 1am ting, con nguoc
lai voi xuc tac da oxit kim loai trén chit mang Al,O3 thi CeO lai lam giam kich
thudc tinh thé [2]. Trong céc trudong hop nay kich thudc tinh thé dao dong trong
khoang 135A° dén 325A°. Chat mang tuy khong anh huéng dén kich thudce tinh
thé cia xuc tac méi didu ché nhung nd c6 vai trd giit cho kich thuée tinh thé va do
phan tan ctia kim loai 6n dinh trong thoi gian 1am viéc.

3.3 Két qua nghién ciru TPR

Al;03bj khir & 410°C, MnOz c6 nhiét do khir trai rong tir 350 dén 850°C. Quaé trinh
khir cia MnO2 dién ra qua nhiéu giai doan (Mn*™ — Mn*? — Mn) va cation Mn
chi bi khir hoan toan thanh Mn & nhiét do rat cao (850°C).

(a) Xuc tac don oxit kim loai trén chit mang y-Al,Os

CeO2 bi khir ¢ nhiét d cao (712,7°C) do d6 xuc tac chira CeO2 ¢6 hoat 6 va do
bén cao. Nhiét d6 khir cta cac oxit CuO, Cr203 va NiO trong céc x(c tac K1-K3
turong tng 1a 245°C, 335°C va 320°C. Nhiét do khtr cia chat mang Al,Os trong K1
va K3 thép hon 410°C. Nhu vay su ¢6 mat cua CuO va NiO da lam cho su khur
cua Al203 dé hon, Cr203 1am cho su khir cua Al,03 kho khin hon va véi CeO2 su
khir ctia Al;03 hau nhu khong dién ra.

) Xuc tac don oxit kim loai trén chit mang MnO

Céac phd TPR cia K5, K7 va K8 cho thay chi c6 su khir ciia chat mang MnO2. Dbi
voi K6, ngoai su khir ciia chét mang con c¢6 su khir cia Cr203 ¢ 325°C. Nhu vay,
tuong tac ciia Ce, Cu va Ni véi MnO2 manh con Cr tuong tac yéu voi MnO2. So
voi xtc tac trén chat mang Al2O3 thi cac ion kim loai & day déu bi khir khé hon
nhiéu, trir Cr3*.

(c) Xuc tac ludng oxit kim loai trén chat mang y-Al,O3

Trong xtic tac K9, CuO khong bi khir, Cr0s bi khir. Két qua nay phu hop véi tai
liéu [3], Crom bdo v¢ CuO khong bi khir thanh dang hoat do thép. Vi xuc tac K10
va K11, chi ¢6 chat mang bi khir. Nhu vay trong cac xiic tac ludng oxit kim loai,
bén canh tuong tac ion kim loai-chit mang con ton tai tuong tac giita cac ion kim
loai v&i nhau nén sy khir cua cac ion kim loai nay kh6 khan hon so véi xice tac don
oxit kim loai.

Khi c6 mit CeO; thi cic ion Cu, Ni, Cr khong bi khir va ion Ce bi khir dé dang
hon. Nhu vay, vai tro cua Ceri ¢ day la gilt cho cac ion kim loai & trang thai oxi
hoa bén viing hon. Két hop voi két qua chuan d6 xung ctia xtic tac K12-K14 cho
thdy cac xuc tac nay c6 do chuyén héa cao (bang 4) mot mit 1 do c6 kich thudce
thinh thé thich hop, méat khac do cac ion kim loai déu & trang thai oxi hoa.

@ Xuc tac ludng oxit kim loai trén chit mang MnO
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Pho TPR cua cac xic tac K15-K20 cho thay chi cd chat mang bi khir. Riéng K19
con co su khir cua ion Ceri. Nhu vay trén MnO3 tat ca cac ion kim loai déu kho bi
khtr hon so véi trén chat mang Al2O:s.

(e) Xuc tac da oxit kim loai trén chat mang y-Al.03 (K21)

Sy khir dién ra chu yéu dbi voi cac ion Cr va Al. Sau 50 gio lam viéc toan bo
Cr,03 di bi khir hét va NiO tiép tuc bi khtr. Hoat dg xuc tac sau 110 gid lam viéc
chi con 80% so voi ban dau c6 thé 1a do Cr®* da bi khir hoan toan va méat hét hoat
tinh, Ni* da bi khtr mot phan (24%) con Cu?* van chua bi khtr.

Két hop véi két qua chudn d6 xung cho thiy trude khi phan tng cac ion kim loai
nay tuong tic voi nhau va twong tic manh voi chat mang lam cho su khir cia
chung khé khin. Sau 50 gid 1am viéc khi c6 mat chat khir 1a xylen, cac ion kim
loai tré' nén dé bj khir hon va twong tac ctia ching véi chat mang yéu di 1am cho
kich thudc tinh thé cua kim loai ting dan. Nhu vay luc twong tac ciia cic ion kim
loai v&i nhau, ion kim loai véi chat mang, kich thudc tinh thé cling nhu hoat tinh
ctia chung c6 mbi quan hé chit ché. Trong phan tmg, dudi tac dung cua nhiét do
va xylen, twong tac giita cac ion kim loai ctia cting chat s& manh hon con tuong tac
giita ion kim loai v&i chat mang thi yéu di do d6 sy khir ctia ion kim loai s& dé
dang hon va kich thudc tinh thé tré nén 16n hon. D6 chinh 13 nguyén nhan lam
giam hoat tinh ctia xtuc tac trén Al20s.

(f) Xuc tac da oxit kim loai trén chat mang MnO2 (K22)

Pho TPR cuia xuc tac K22 cho thiy chi ¢6 su khir cia MnO2. Sau 200 gid 1am viéc,
trang thai oxi hoa cua cac ion kim loai khong thay d6i nhiéu so véi xuc tac ban
dau, chi c6 lugng Cr3* trong xdc tac giam nhiéu. Tuong ty nhu xtc tac K21, dong
ludn ¢ trang thai oxi hoa. Chinh vi su 6n dinh trang thai oxi hoa cua cac ion kim
loai gitp cho céc tinh chit vat 1y cua chung 6n dinh trong mot thoi gian lam viée
dai dan dén hoat do va d6 bén 1am viéc cao hon so véi xuc tac K21.

4 KET LUAN

Kich thudc tinh thé va do phan tan ctia kim loai trén chat mang, kha ning bi khir
ctia cac ion kim loai trong xtc tac 13 nhitng yéu t6 quyét dinh hoat do cua xtc tac.
Kich thuéc tinh thé va do phan tan ctua kim loai la cac dai lugng nghich bién, do
d6 dé co6 hoat do cao thi tinh thé kim loai phai c6 gia tri toi wu (135-200A%). Xic
tac ludng kim loai c6 kich thudc tinh thé va d6 phan tan cua kim loai t6i uu nén co
hoat d cao nhat. Cac dai luong nay do thanh phan va ban chit cta kim loai quyét
dinh.

Chat mang c6 vai trd giit cho kich thudc tinh thé va d6 phan tan ciia kim loai 6n
dinh trong qua trinh lam viéc.

Tuong tac giita ion kim loai véi chat mang quyét dinh kha ning bi khir, kich thudc
tinh thé va d6 phan tan cta ching, do d6 quyét dinh hoat d6 cua xuc tac. Twong tac
cua cac ion kim loai vdi MnO2 manh hon so vdi Al203 nén khi mang trén MnO>
chung kho bi khir hon va do dé xtic tdc mang trén MnO> c6 hoat do va do bén lam
viéc cao hon.
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Kha ning bi khtr ctia cac ion kim loai giam dan Cr3* > Ni2* > Cu%, do d6 Cr c¢6
kich thudc tinh thé 16n nhat, o phan tan va dién tich bé mat thap nhat, hoat do va
do bén kém nhat.

CeO2 c6 vai tro dicu hoa kich thudc tinh thé kim loai va gitt cho cac ion kim loai
ton tai ¢ trang thai oxi hoa bén hon.

Nguyén nhan giam hoat tinh cua xtc tac: sau thoi gian lam viéc trong moi trudong
c6 xylen (chat khtr), mot phan ion kim loai bj khir dan dén giam sé tdm hoat dong
ctia xuc tac, kich thudc tinh thé cua kim loai tang Ién qua 16n, lam gidam manh bé
mat kim loai va d phan tan cta ching nén hoat do xuc tac giam. MnQO> c0 tac
dung giilr cho céc ion kim loai ¢ trang thai oxi héa va kich thudc kim loai 6n dinh
trong qua trinh phan tng nén xtic tic c6 do bén cao hon.
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