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- (57) Sdng ché dé cap dén bo xuc téc hdn hgp oxit kim loai trén nén gém cordierit

dé xir 1y khi thai tir xe mdy, 6 t6 va dong co d6t trong khac va phuong phép ché

tao b xuc téc. Bo xiic tdc nay bao gom ba I16p. Theo thit ty tit trong ra ngoai, 16p

trong cung 1a 18i, 1am tir cordierit dang kh6i t6 ong; 16p thit hai 12 chat mang

Al,0;-Ce0O,-ZrO, phil trén 161, 16p ngoai cliing bao phli bén ngoai 16p chit mang

1a 16p chat xtc tdc MnO,-Co;CO,-CeO,-Zr0,-Ba0. Bo xic tic niy cé hoat tinh

cao trong mot khoang rong nhiét do tir 100 dén 1000°C, xir 1y duoc trén 90%

CO, hydrocacbon va trén 70% NO, trong khi thai tir cic dong co d6t frong.
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Linh vie ky thuit dwoc dé cip

Sang ché d& cap dén bd xtc tac hdn hop oxit kim loai trén nén gém
cordierit dé xir Iy khi thai tir xe mdy, 6 to va dong co dbt trong khéc, va phuong

phap ché tao bo xuc tac nay.
Tinh trang ky thuit ciia sing ché

B xuc tac hdn hop oxit kim loai trén nén gém dé xtr 1y khi thai cla céc
xe 6 t6 va mot sb xe may di dugc nghién ctu tir rat 1au va da dugc tng dung,
thuong mai hoéa. Hién nay, tAt ca céc bd xtc tac thuong mai déu duoc san xuit
tir kim loai quy va dugc dua 1én cac chit nén, phd bién nhét 1a gbm cordierit va
céc 14 kim loai uén lai & dang t6 ong (metallic honeycomb). B§ xuc tac thuong
mai bao gdm ba thanh phén: chét nén, chét mang c6 dién tich bé mit cao (phd
bién nhit 1a oxit hdn hop nhém, xeri, ziriconi) duge phi bén ngoai bé mit chit
nén, cac chit xuc tac kim loai quy (thudng 12 hdn hop Pt-Pd) dugc mang 1én trén
chat mang. Vi vy, b xtc tac thuong mai ché tao khé khan va co gia thanh cao.
Hon nita, viéc st dung xuc tac kim loai quy 14 lang phi nguén kim loai quy vén
can dé str dung lam chét xuc tac cho nhiéu qua trinh phan Ung quan trong hon
ctia cdng nghé héa hoc, ciing nhu nhiéu tmg dung c6 gié tri khac ctia kim loai
quy. Chét xtc tac tir kim loai quy ciing ¢6 nhugc diém 1a dé bj ngd doc xuc tac,
bi thiéu két trong moi trudng nhiét 6 cao cia khi thai.

Trong khi d6, c6 nhiéu nghién ctru st dung xutc tac khong phai kim loai
quy dé ché tao bd xuc tic xir ly khi thai xe may nhu cac xtc tac perovskit, cdc
xuc tac hon hop hai hodc ba oxit trén co s&¢ MnO,, Co30,, v.v.. Tuy vy, cic bod
xuc tac néu trén mai chi dimg & cac nghién cttu don 1€, chua hoan thién, do do6

b0 xuc tac hoan thién, c6 kha ning thuong mai hdéa chua dugc dé xuat.
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Bin chit ky thuat ciia sang ché

Muc dich ciia sang ché 1a ché tao bd xtc tac hdn hop oxit kim loai trén
nén gdm cordierit tir cc oxit kim loai ¢6 gia thanh khéng cao dé lip vao bng xa
clia cic xe may, xe 0 t0 va cdc dong co ddt trong khac dé xur ly c¢6 hiéu qua khi
thai tir cdc dong co nay.

DPé dat muc dich trén, sang ché dé& xuét bd xuc tac hdn hop oxit kim loai
trén nén gdém, bao gdm:

(i) 18i 12 gdm cordierit 2MgO.2AL,03.5Si05;

(ii) 16p chit mang Al,0;-Ce0,-ZrO, phu bén ngoai 16i; va

(iii) 16p xtc tdc MnO,-Co304-Ce0,-ZrO,-BaO pht bén ngoai 16p chét
mang, trong do:

- 16p chét mang co ty 1€ mol Al,O;/Ce0,/ZrO, 14 9/0,5/0,5,

- 16p xtc tac ¢6 ty 1€ mol ctia MnO,/Co;04/Ce0,/Zr0,/Ba0 14
22/63/8/2/5,

- lwgng clia 16p chat mang 14 10% khéi luong cua 16i, va

- lugng cua 16p xuc tac 13 10% khéi luong cta téng luong 16p chat mang
va loi.

Theo mdt phuong 4n wu tién, 18i 13 gdm cordierit dang khéi t6 ong, tbt
hon 1a ¢6 mét d6 16 1a 15,5 18/cm”.

Theo mdt phwong 4n uu tién, 15i 1a gdm cordierit dang khéi t6 ong duoc
ngam rira bang dung dich axit HCI 10% trong 24 gid dé hoat hoa 161 nay.

Theo mét phuong an duge uu tién khic, sang ché con dé xuit phuong
phap ché tao bd xiic tic néu trén. Phuong phép ché tao bd xtic tac hdn hop oxit
kim loai trén nén gém cordierit nay bao gém céc budc:

(i) tao ra 16p chit mang Al,0;-CeO,-ZrO, pht bén ngoai 15i 1a gbm
cordierit biang cach nhing 18i nay vao huyén phu dang hydroxit cta cac kim loai
Al, Ce va Zr, 14y 15i ra khoi huyén phu, siy khé, can 18i dé tinh lugng chét mang
da duogc mang trén 161, 13p lai qua trinh nhiing-sdy sao cho lugng ctia 16p chét

mang sau nung la 10% khoi lugng cua 16i, cudi cting, nung 161 d4 tdm chit mang
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& nhiét 6 550°C trong 2 gid dé tao ra 16p chat mang Al,03-CeO,-ZrO, phi bén
ngoai 181 cordierit; trong do ty 1€ mol Al,03/CeO,/ZrO, 13 9/0,5/0,5; va

(ii) tao ra lop xuc tdc MnO,-Co304-Ce0,-ZrO»-BaO phti bén ngoai 16p
chit mang bang cach nhiing 15i cordierit d& phu 16p chit mang & buée (i) vao
dung dich mudi nitrat ctia céc kim loai Mn — Co — Ce — Zr — Ba; séy kho, can 101
dé tinh lugng chit xtc tac da dugc mang trén 161, 13p lai qua trinh nhiing-sdy sao
cho lugng ctia 16p chit xuc tac sau nung 12 10% khéi lugng tinh theo téng khéi
luqﬁg clia 151 va 16p chit mang; cudi clng, nung 13i d& tAm chét mang & nhiét do
550°C trong 3 gio dé thu dugc bd xuc tac hdn hop oxit kim loai trén nén gbm
cordierit; trong d6 ty 1¢é mol Mn/Co/Ce/Zr/Ba trong dung dich mudi nitrat 13
22/63/8/2/5.

Bo xtic tac ché tao dugc theo sang ché duoc 18p vao 6ng xa cla xe may
hoic cac dong co ddt trong khac va cho phép xtr ly trén 90% CO, hydrocacbon
va trén 70% NOx trong khi thai tir cac ddng co ndy, & nhiét d6 rong tir 100 dén
1000°C.

Mo ta vin tit hinh vé

Hinh 1 1a hinh v& so lugc thé hién mit cét ctia bd xuc tac hdn hop oxit
kim loai trén nén gbém cordierit theo séng ché.
MB5 ta chi tiét sang ché

B xtc tac clia sang ché s& dugce mé ta chi tiét hon theo ting 16p thanh
phan ciia bd xuc tic, phuong phép ché tao cling dugc md ta chi tiét hon theo
ting cdng doan thuc hién va diéu kién thyc hién.

Li ctia by xdic téc 1a chat nén cordierit 2Mg0.2A1,05.5Si0, ¢6 15 dang
khéi to ong c6 mat d6 16 1a 15,5 18/cm?, 16p 161 cordierit co thé 14 loai ¢6 sin trén
thi truong hodc duoc téng hop truc tiép. Tt hon né 16i nay dugc hoat hoa béng
dung dich axit HCl dé c¢o dién tich bé mit cao. L&i dong vai tro 1a bo khung
quan trong dé mang 16p chét mang va chit xtc tac.

L&p chit mang AL O3-Ce0,-ZrO, phu bén ngoai 16i cordierit, trong do 16p

chat mang c6 ty 1& mol ALO:/CeO,/ZrO, 1a 9/0,5/0,5. Tét nhét néu 16p chét
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mang c6 dién tich bé mit cao va ¢6 dién tich bé mit khong giam khi phai lam
viéc trong didu kién nhiét do cao dén 1000°C. Lép chat mang c6 ham luong la
10% khéi lugng 16p chat nén, ¢6 vai trd quan trong trong phén tan chét xuc tac.

Ty 1€ mol Al,05/CeO,/ZrO, la 9/0,5/0,5 nay 1a ty 1& khac biét so véi
nhing chit mang cing loai da cong bd. Chat mang nay c¢6 ham lugng Al,O; 16n
dé dam bao ha gia thanh xuc tac nhung ham lugng CeO, va ZrO, van thich hop
dé chat mang c6 dién tich bé mat cao va khéng giam néu xuc tac phai lam viéc
trong diéu kién nhiét d6 cao dén 1000°C, wu diém hon so véi nhiing chit mang
cung loai d3 cong bd.

Ham luong 16p chit mang 1 10% khéi luong 16i.

Lép chit xtc tac MnO,-Co030,4-Ce0,-Zr0,-BaO phil bén ngoai 16p chét
mang c6 ty 1€ mol cia MnO,/Co3;04/Ce0,/ZrO,/Ba0 1a 22/63/8/2/5. Lép chét
xuc tac c6 duge kha ndng xir ly céc khi thai trén trong mot khoang nhiét do rong
tir 100 dén 1000°C, c6 ham lugng 14 10% khdi lugng tinh theo téng khéi luong
ctia 16p chét mang va 13i. Lép xuc tac 1a noi xay ra phan tng oxy hoa — khir dé
xtt ly thanh phan khi thai dc hai.

Ty 1€ mol MnO,/Co304/CeO,/ZrO,/Ba0 1a 22/63/8/2/5 1a ty 18 khac biét
s0 v4i cac xuc tac xtr Iy khi thai d& cong bd. Thanh phdn MnO,-Co;0; c6 tic
dung xuc tdc cho qud trinh oxy héa CO va hydrocacbon trong khi thai, thanh
phén CeO; c6 tac dung lam tang kha niing xir ly NO, trong khi thai, thanh phin
ZrO; c6 tac dung chéng su thiéu két, 1am tang kich thudc hat cia xtc tidc & nhiét
do cao, thanh phan BaO c6 kha ning hép phu, tich trit NO, dé hd trg tang kha
nang xir ly NO,. Ty 1 gitta cac thanh phan nhu trén giup xudc tac c¢6 duge kha
nang xr ly cac khi thai trén trong mét khoang ndng do rong va mot khoang nhiét
d6 1am viéc thay ddi rong tir 100 dén 1000°C, néu thay ddi ty 1¢ giita cc thanh
phan nay, bd xtc tac s& bi gidm manh hoat tinh x(r 1y khi thai.

Ham lugng 16p xtc tac 1a 10% khéi lwong, tinh theo khéi luong cua 16i va
16p chat mang.

Phuong phap ché tao bo xic téc bao gbm céc budc sau:

Budc 1: Chuan bj 16 cordierit

_5-



20257

Loi cordierit c6 thé mua sén trén thi truong. Tt hon, 16 nay dugc tao ra
bang cach phdi tron cac nguyén lidu, ép dun, sdy, nung. Phéi tron déu céc
nguyén lidu gdm cao lanh, Al,O3;, MgO tuong tng voi ty 1€ mol cua cordierit 1a
Si02/A1,05/MgO = 5/2/2. Ep dun hén hop nguyén lidu trong may ép dun voi
khuén pht hop dé tao thanh khdi t6 ong c6 mat do 15 14 15,5 15/cm?. Sdy khéi td
ong & 120°C dén khi kho hoan toan. Nung khéi té ong nay & 1400°C trong 2 gio.

Pé tang dién tich bé mat va ting kha ning bam cua 16p chit mang 1én 15i,
t6t nhét 18i nay dugc hoat hoa bang cach ngam trong dung dich axit HCI 10%
trong 24 gid, sau d6 rira sach axit, siy khd.

Buéc 2: Chuén bj chét mang Al,05-Ce0,-ZrO,

Chét mang dugc tao ra bang cach hoa tan cdc mudi Al(NO;);.9H,0,
Ce(NO;);3.6H,0, ZrO(NOs),.xH,0, véi x>0, vdi ty 1& mol cia Al,O5-Ce0,-ZrO,
14 9:0,5:0,5. dé tao dung dich mudi cta céc kim loai Al — Ce — Zr ¢ té)ng néng
do céc chét tan 14 20g/L. Theo mdt phuong 4n uu tién nhét, dung dich nay con
duoc bd sung chat tao cAu triac PEG 20000 (polyetylen glycol — HO(C,H,0),H)
sao cho ndéng d6 PEG 1a 1 g/L. Tao két tia bing cach nho tir tir dung dich
NH,OH vao dung dich mudi Al-Ce—Zr. Két tia duoc loc, séy & 120°C cho dén
khi kho6 hoan toan.

Budc 3: Pua chit mang 1én 161

Tao huyén phu chira chét mang dang hydroxit thu dugc ¢ trén trong nudec,
v6i ndng d6 200 g/L. Theo mdt phuong 4n dugc uu tién nhét, huyén phu nay
con duge bd mot lugng PEG 20000 (polyetylen glycol — HO(C,H,0),H) thich
hop sao cho nong d6 PEG 1a 10 g/L. Nhing 151 vao huyén pht trong 5 phut cho
dung dich ngdm déu rdi nhic ra, roi sdy & 120°C cho dén khi kho hoan toan. Qua
trinh nhiing dugc 13p lai cho dén khi dat ham lugng chat mang du kién (theo tinh
toan) la 10% khdi luong 16i. Nung khdi chit mang - 18i & 550°C trong 2 gio.

Budc 4: Pua chat xtc tac 1én 161 da tAm chét mang

Hoa tan c4c chét tan Mn(NO;),.2H,0, Co(NOs),.6H,0O, Ce(NO3);.6H,0,
ZrO(NOs),.xH,0, Ba(NO;),.2H,0 véi ty 1é mol ctia MnO,-Co30,4-Ce0,-ZrO,-
Ba0=22-63-8-2-5 d tao dung dich chita mudi nitrat ctia Mn — Co — Ce — Zr —
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Ba c6 nong o chét tan 1a 500 g/L. Nhiing 15i d& phii 16p chit mang vao dung
dich Mn — Co — Ce — Zr — Ba trong 5 phit cho dung dich ngdm déu rdi nhéc ra,
sau do séy & 120°C cho dén khi kho hoan toan. Qua trinh nhing duoc ldp lai
cho dén khi dat ham lugng chét xic tac du kién 1a 10% khéi luong, tinh theo
téng khéi lugng ctia 16i va 16p chat mang. Nung khdi xuc téc & 550°C trong

vong 3 gid, véi toc do gia nhidt 3°C/phat dé thu dugce b xic téc theo sang ché.
Vi du thyec hién sang ché

Viduy 1: ché tao 100 kg bo xtc tac

Budc 1: Chudn bi chit nén cordierit

Can 82,6446 kg cao lanh; 10,9582 kg MgO; 4,5115 kg ALO;. Phéi tron déu
cdc nguyén liéu nay, ép dun trong may ép dun véi khuén phu hop dé tao thanh
khéi t& ong c6 mat d6 15 1a 15,5 15/cm>. Sy khéi phdi lidu & 120°C cho dén khi
khé hoan toan. Nung khéi phdi liéu & 1400°C trong 2 gio. Chét nén thu duoc
duge ngdm trong dung dich axit HCI 10% trong 24 gid, sau d6 rira sach axit, sdy
kho, thu duoc 82,65 kg khéi chét nén c6 dién tich bé mat cao dung lam 18i cua
bd xuc tac.

Buéc 2: Chuén bi chét mang Al,O;-Ce0,-ZrO,

Can 52,3558 kg AI(NOs);.9H,0; 1,6831 kg Ce(NO;);.6H,0; 1,2449 kg
ZrO(NO;),.H,0. Hoa tan cac hoa chét trén trong mot luong nude vira da dé thu
duge dung dich c6 téng néng d6 cac chét tan 1a 20 g/L. Thém vao dung dich
mudi nitrat ciia Al-Ce—Zr 5,4023 kg chat tao cAu trac PEG 20000 (polyetylen
glycol — HO(C,H40),H). Tir tir nhé NH,OH vao dung dich cho dén khi do pH
dat én dinh ¢ 9. Loc két tia, séy & 120°C cho dén khi kho hoan toan, thu duoc
chat mang,

Budc 3: Pua chit mang 1én chit nén

Hoa tan chit mang chua nung (thu duge tir bude 2) trong nudc dé tao ra
dung dich huyén phi c6 ndng d6 200 g/L. Thém vao huyén phu 0,3606 kg PEG
20000 (polyetylen glycol — HO(C,H,0),H) dé dat dwoc ndng d6 PEG 1a 10 g/L.
Nhing 15i sau nung vao huyén phu trong 5 phut cho dung dich ngdm déu rdi

nhéc ra, roi siy & 120°C cho dén khi7kh6 hoan toan. Qua trinh nhiing duoc lap
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lai cho dén khi dat ham lugng chit mang 13 10% khdi luong cta 16i. Nung khéi
chit mang - 16i & 550°C trong 2 gid.

Buéc 4: Dua xic tac 16n khéi chit nén d3 tAm chét mang va nung ca khdi
xuc tac nay.

Cén 2,2069 kg Mn(NOs),.2H,0; 25,6616 kg Co(NO;),.6H,0; 1,6199 kg
Ce(NO;3);.6H,0; 0,2995 kg ZrO(NO;),.H,0; 0,6928 kg Ba(NOs),.2H,0. Thém
mdt lwong nude vira di sao cho thu duge dung dich c6 ndéng do chét tan 1a 500
g/L. Nhung 18i d4 pht 16p chét mang (thu duge & buédce 3) vao dung dich Mn~—
Co—Ce—Zr-Ba trong 5 phiit cho dung dich ngdm du rdi nhic ra, sau d6 sdy &
120°C cho dén khi khé hoan toan. Qua trinh nhung dugc 13p lai cho dén khi dat
ham lugng xtc tac 13 10% khéi luong, tinh theo téng khéi luong cua 16i va 16p
chit mang. Nung khéi xtc tac & 550°C trong vong 3 gio, vdi tbe do gia nhiét
3°C/phut. Két qua thu duge 100 kg bd xiic tac hdn hgp oxit kim loai.

B xtic tac dang khdi t6 ong nay d& dang duoc 1ap vao trong cac dng xir ly
khi thai cua 6 t6, xe may va cac dong co dbt trong khéc.
Vi du 2: x4c dinh hoat tinh cta chét xtc tac trén h¢ phéan tng vi dong

Chét xuc tac dua trén nén cordierit hinh try ¢6 kich thudc 3mm x Smm

dugce ché tao theo cach twong tu nhu Vi du 1, tuy nhién nén cordierit khong
dugc tao ra dudi dang khdi tb ong ma duoc tao ra dudi dang vién hinh tru cé
kich thuéc 3mm x Smm, téng lwong xuc tac la 0,42g (viét tit 1a XT1). Xuc tac
thuong mai st dung trén xe vespa duogc cét thanh nhimng miéng nhé c6 kich
thude kha ddng déu (viét tat 1a DC), xtc tadc thuong mai nay 1a xuc tac kim loai
quy Pt/Pd trén nén thép. Lugng xtc tac st dung 1a 0,42g. Thanh phin thé tich
ciia cac khi phan tng c6 trong dong gébm CO (4,34%) ; O, (7,64%), C3Hg
(1,14%) va NO (0,59%), con lai 1a N,. Dong khi phén tng dugc tao ra bang cach
tron cac dong khi: CO: 40ml/phut; O,: 70,4ml/phit; C3Hg: 14,1ml/phit; NO:
21,67ml/phut; N: 38ml/phut véi tée d6 dong khi tdng 1a 184,17ml/pht.

Céc phan tmg dugc khdo sat & cac nhiét do tir 150 — 500°C vi nhiét do nay
1a pht hop véi nhiét d§ thuc trong bd xtc tac xit 1y khi thai. Néng do khi CO va
C3;Hg trong khi thai du ra dwoc phén tich lién tuc (online) trén may sic ki
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FOCUS GC-Thermo Scientific véi 2 diu do din nhiét (TCD) va ion héa ngon
Itra (FID) méc nbi tiép. Tin hiéu dva ra trén man hinh may tinh. NO dugc phén
tich lién tuc (online) biang may Automotive emission Analyzer dua trén phuong
phép dién hoa, model HG-520, vién AIST, Pai hoc Bach Khoa Ha Noi. Duya trén
két qua nay s€ tinh ra do chuyén hoa CO, C;Hg va NOx |

Két qua nghién ctru trén khéi xtc téc ché tao theo sang ché thé hién trong
Bang 1

Béng 1: Hiéu qua chuyén hoa khi thai ctia khdi xtc tac XT1

Nhiét d6 (°C) 150 200|250 | 300 | 350 | 400 | 500
Do chuyén héa CO (%) 6| 14| 95/100|100| 100|100
D6 chuyén héa CsHg (%) | 2] 10| 80| 85| 90100/ 100
D6 chuyén héaNOx (%) | 0] 0| 20] 28| 49| 61| 72
Két qua nghién ciru trén khdi xuc tac thuong mai tlr xe Vespa thé hién trong

Bang 2.

Béng 2: Hiéu qua chuyén héa khi thai ctia khdi xtc tac PC

Nhiét d6 (°C) 150 {200 | 250 | 300 | 350 | 400 | 500
Do chuyén héa CO (%) 6| 8| 10| 18]100]100 100
D¢ chuyén héa CsHg (%) | 2] 4| 8| 20| 94 (100100
D¢ chuyén h6aNOx (%) | 0] 0 25| 32| 54| 67| 75

Nhu vay khéi xtc téc ché tao duoc theo sang ché c6 hoat tinh tuong duong
xtc tic xe Vespa, dong thoi, con co kha ndng xu ly CO va hydrocacbon (dai
dién 1a C3Hg) & nhiét d6 thdp hon xuc tic xe Vespa. Lam giam hon 90% CO,
hon 90% hydrocacbon va hon 70% NO, trong dong khi thai.

Hi¢u qua dat dwgc ciia sang ché

B6 xuc tic hdn hop oxit kim loai trén nén gém dugc dé xuit trong sang
ché nay c6 gi4 thanh khong cao nhu cic b xuc tac tir kim loai quy nhung c6
hiéu qua xir ly CO, hydrocacbon va NO, x4p xi bd xtc tic kim loai quy dugc
ban trén thi trudng. Pidu kién tdng hop bd xic téc nay don gian hon so vé&i qua
trinh téng hop céc b xtc tic cung loai dd dugce coéng bd, 161 cordierit co dién
tich b& mit cao hon so véi 16i cordierit thong thudng (dién tich bé mat 1én téi
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140 m*/g), cho phép thdm hut va giit t6t hon 16p cht mang va 16p chit xtc téc.
Dic tinh bé mit va ciu tric cla bd xuc tac khong chiu anh hudng nhiéu cta céc
yéu té khé khdng ché trong qua trinh tong hop. Bo xtic tac thu dugc co bé mat
riéng khoang 30 m*/g, c6 d6 bén co, bén nhiét tét. Khi lip vao 6ng x4 dong co,
vi du éng xa xe may, bd xic tic c6 kha ning xtt 1y khi thai tét, 1am giam hon
90% CO, hon 90% hydrocacbon va hon 70% NO,. B6 xtc tic hoat dong t6t
trong dong khi thi trong diéu kién téc d6 dong khi thai 16n va nhiét do dong khi
thai thay ddi tir thip (100°C) dén cao (1000°C). Bo xuc tac ndy c6 thé hoat dong

tot & nhiét do thdp hon so véi cac xiic tac kim loai quy trén thi truong,

-10-



20257

YEU CAUBAO HO

1. B xtic tac hdn hop oxit kim loai trén nén gém cordierit bao gdm:

(i) 18i 12 gém cordierit 2Mg0.2AL,05.58i0y;

(ii) 16p chat mang Al,03-Ce0,-ZrO, pht bén ngoai 16i; va

(iif) 16p xtc tic MnO,-Co304-CeO,-ZrO,-BaO phu bén ngoai 16p chét
mang; trong do:

- 16p chét mang c6 ty 18 mol Al,O3/CeOy/ZrO, 13 9/0,5/0,5,

- 16p xtc tac co ty 1€ mol ciia MnO,/Co;0,/Ce0,/ZrO,/Ba0 la
22/63/8/2/5,

- lugng ctia 16p chat mang 1a 10% khéi lugng cua 161, va

- lugng cta 16p xuc tac 1a 10% khdi luong cua téng lugng 16p chit mang
va 16i.
2. Bd xtc tac theo diém 1, trong d6 16 1a gém cordierit ¢4 13 dang khéi t6 ong.

3. Bo xuc tac theo diém 2, trong d6 16i 1a gém cordierit c6 mat d6 16 15,5 18/cm?

4. Phuong phép ché tao bd xtc tic hdn hop oxit kim loai trén nén gbm cordierit

bao gom cac budec:

(i) tao ra 16p chat mang Al,03-CeO,-ZrO, phi bén ngoai 16i 13 gdm
cordierit bang cach nhiing 18i nay vao huyén phu dang hydroxit ctia cac kim loai
Al, Ce va Zr, léy 161 ra khoi huyén phu, séy kho, can 16i dé tinh lugng chét mang
da dugc mang trén 13i, 13p lai qua trinh nhing-sdy sao cho lugng ctia 16p chét
mang sau nung 1 10% khdi luong cta 13i, cudi cling, nung 15i d3 tAm chét mang
& nhiét d6 550°C trong 2 gi¢r d€ tao ra 16p chit mang Al,0;-Ce0,-ZrO, phi bén
ngoai 161 cordierit; trong d6 ty 1€ mol Al,03/Ce0,/ZrO, 12 9/0,5/0,5; va

(i) tao ra 16p xtc tdc MnO,-Co30,-Ce0,-ZrO,-BaO phti bén ngoai 16p
chat mang bing cach nhiing 16i cordierit 3 phti 16p chit mang & budce (1) vao
dung dich mudi nitrat ctia cac kim loai Mn — Co — Ce — Zr — Ba; séy khd, can 16i
dé tinh luong chit xtc tac da dugc mang trén 161, 13p lai qué trinh nhiing-siy sao
cho lugng cia 16p chit xuc tac sau nung 13 10% khéi luong tinh theo téng khdi

lugng ctia 16i va 16p chit mang; cudi ifing, nung 16i d3 tdm chét mang & nhiét do
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550°C trong 3 gid dé thu duoc bd xtc tac hdn hop oxit kim loai trén nén gbm
cordierit; trong d6 ty 1& mol Mn/Co/Ce/Zr/Ba trong dung dich mudi nitrat 1a
22/63/8/2/5.

5. Phuong phép theo diém 4, trong d6 huyén phu chira cac hydroxit & bude (i)
con chira polyetylen glycol (PEG) c6 trong lugng phan tir 1a 20000 v6i ndng dd
la 10 g/L.

6. Phuong phéap theo diém 4 hoic 5, trong d6 161 dugc tao ra bing cach phbi tron
déu cac nguyén liéu bao gdm cao lanh, ALO;, MgO; ép dun hdn hop nguyén
liu trong may ép dun bing khudn; sau d6 siy & nhiét dd 120°C dén khi kho
hoan toan; nung & nhiét do 1400°C trong 2 gio; cudi cling ngdm nén sau nung
trong dung dich axit HCI 10% trong 24 gid, sau d6 rira sach axit, siy kho dé thu

duoc 16i cordierit.

7. Phuong phép theo diém bét ky trong sb cac diém tir 4 dén 6, trong d6 huyén
phu dang hydroxit cta cac kim loai Al, Ce, Zr dugc tao ra bé’mg cach hoa tan cac
mudi AI(NO5)3.9H,0, Ce(NO3);.6H,0, ZrO(NO;),.xH,0, véi x >0, dé tao dung
dich Al-Ce—Zr c6 téng ndng do cac chit tan 1a 20 g/L; bd sung polyetylen
glycol ¢6 trong lwgng phan tir 12 20000 vao dung dich néu trén & ndng d6 1 g/L;
nhé tlr tir dung dich NH,OH vao dung dich Al-Ce-Zr dé két tua cac mudi, tiép
d6 loc, sdy két tia & 120°C cho dén khi khé hoan toan; cudi cling phan tan két
tda vao trong nudc dé tao ra huyén phu chira cac hydroxit kim loai Al, Ce, Zr &

ndng d6 200 g/L.

-12-



2. L6p chét
mang Al,Os-
CCOQ-ZI'OQ
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7772222222222

» 1. L3i chét
nén cordierit

2700007222277
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3. Lép xtc tac
MHOZ-C0304-
CGOZ -ZrOz-B a0





