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TOM TAT

Pé tdi tién hanh nghién ciru kha ndng sir dung cdc hé xiic tac trén co sé Ni, Ce mang trén
hé chat mang BaO/y—AIZOg dé xir 1) NOy bang CO. Cac xuc tac duoc tong hop theo phuong
phdp két tia ling dong Ni, Ce va Ba tir cdc mudi nitrat tiwong u’ng Cac mau xuc tdac dwoc phan
tich ddc trung tinh chdt héa Iy bang cdc phuwong phap XRD, hdp phu N» vd SEM-EDX. Mdu
xtic tac cho dg chuyén héa NOy cao nhdt twong teng véi ham heong Ce la 10%. Ham heong Ce
cao hon hay thap hon déu lam giam dé chuyén héa NOx Két qua thu dwoc cho thay da diéu ché
duoc vat liéu xuc tac trén co so Ni, Ce va Ba phan tan 10t trén nén 7AlL,O3 va mau ¢é hoat tinh
tot nhat dat dé chuyén héa NOx 87,4% ¢ nhiét dg phan ving la 350°C.

Tir khoa: Ni-Ce, CeOy, Ba, xiic tdc phdn hiiy truec tiép NOy

1. GIOI THIEU

Hién nay & nudc ta, van dé quan tric
chat lugng khong khi va danh gia tai luong
khi thai hau nhu chua duoc chi trong ding
mirc. DU thong s6 do dac chua dugc ddy du
nhung nhiéu chuyén gia di danh gia Viét
Nam 1a mdt trong nhitng nuéc bi 6 nhiém
moi truong khong khi nghiém trong do luu
luong 6td, xe may, s6 lugng phuong tién
giao thong van tai va nha may gia tang kha
nhanh. Trong d6 hoat dong giao thong van
tai 1a ngudn chinh gy 6 nhiém khong khi &
d6 thi (chiém ty 1¢ khoang 70%) [2,5,8].

Bién doi khi hau ciing dat ra cac thach
thirc méi cho viéc kiém soét 6 nhiém khong
khi, bao vé stic khoe cong dong va giam
thiéu thiét hai kinh té & dat nudc ta trong
tuong lai [5,8].

C6 mot s6 phuong phap xur Iy NOx véi
su tdc dong cua xtic tdc nhu st dung h¢ xtc
tdc NOy-trap [4,6,9], hé xtc tac khir chon
loc NOx SCR-NOy [1,12] hay théng qua
con dudng phan hiy nhiét truc tiép NOy
[3,7,10,11]. Trong cac phuong phdp giam
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thiéu 6 nhiém moi truongdo khi thai dongco
gay ra thi phuong phap xur ly NOy thong
qua con dudng phan hity nhiét truc tiép van
luén thu hit nhidu sy quan tdm vi khong
can dung thém mot chat khir va kim loai
quy nao ca. CAc chuyén gia hy vong ring
phuong phap xur ly NOyx méi duge phat
trién s& san xuat nhiéu san pham xir 1y khi
thai ré tién, gop phan hiru ich trong viéc
bao vé moi truong & Viét Nam trong tuong
lai gan [7,11]. Trong bai béo nay, ching toi
nghién ctru viéc dung phuong phap két tia
két hop voi hiéu ung phan hay nhiét dé
nang cao hiéu suit chuyén héa NOy ciia hé
xuc tac trén co s¢ cua Ce, Ni va Ba mang
trén Y-A|203.
2. THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Phwong phap tong hop xic tic

Céc hé xtic tac déu diéu ché bang viéc
dua cac pha hoat tinh 1én chat mang y-
Al,03 (150 m%g) theo phuong phap thim
uét va két tia nhu da dugce tién hanh tr
nhiing nghién cou cua ching toéi [5-6].
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Trude tién, ching t6i tién hanh khudy mot
khéi lwong y-Al,03 voi mot it nude & nhiét
d6 60°C, didu chinh dung dich dat pH = 10,
gilt mau on dinh trong 15 phut. Sau d6, cac
mudi Ba(NOs),, Ni(NO3); va Ce(NO3)s
duoc hoa tan voi lugng nude vira du. Khoi
luong cac mudi duoc tinh toan sao cho
%Ba0 trong mau xuc tac 1a 10%, %Ni la
15% va lugng Ce ty 18 phan tram voi khoi
lugng xuc tac 1a 5%, 10%, 15%.

Cho dong thoi dung dich cua céc mudi
Ba(NOs),, Ni(NO3),va Ce(NOs)3 vao becher
chia y-Al,03. Dung NH; dé diéu chinh
dung dich dat pH = 10 va giir 6n dinh trong
30 phiit & nhiét 46 60°C. Sau d6 nang nhiét
dd dé co can. Chat ran sau khi ¢6 can dugc
cho vao ti say khoang 12 gio, trudc khi
dem khir véi H, ¢ 550°C trong 4 gio.

Cac mau xuc tic chira Ni, CeO, va
BaO mang trén y-Al,O3 duoc ki hiéu la
15NixCeBa/Al (véi x 1a phan trim khoi
luong Ce so véi khéi lwong xtc tac).

2.2 Phuong phap khio sat ciu tric,
hinh thai, thanh phéan pha ciia xtc tic

Phuong phap nhiéu xa tia X dugc sir
dung dé xac dinh ciu trac, thanh phan pha
trong mau xuc tac. Cac mau duge do trén
thiét bi Bruker D8, dung dién cuc Cu(40kV,
40mA), goc quét tir 3° dén 80°, budc quét 1a
0,02°véi thoi gian & mdi budc 1a 3gidy.
Bén canh d6, dién tich bé mat B.E.T cua
cac méu ciing duge do thong qua su hip
phu Nz & -196°C v6i may Micromeritics.
Trude khi do,cac miu dugc xir 1y & 25°C,
trong chan khong trong 8 gid' dé loai bo hét
c4c thanh phan hip phu trén bé mat mau.
Hinh thai cua xuc tac dugc xac dinh bé‘mg
thiét bi kinh hién vi dién tir quét (SEM) trén
thiét bi Hitachi FE-SEM S4800. Ngoai ra,
viéc phan tich phan bd nguyén t6 bang
phuong phap phd tan sic ning luong tia X
(EDX) ciing dugc tién hanh trén thiét bi nay.
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2.3 Phuwong phap khao sat hoat tinh
xuc tac

Hoat tinh x(c tac duoc khao sat nho mot
hé théng xtic tic co chtra éng thuy tinh hinh
chit U (fixed bed reactor) thiét lap tai phong
thi nghiém. Reactor dugc dat vao 10 nung
ong c6 thé didu chinh nhiét do phan tmg
(250°C—400°C). Hén hop khi gdbm 500ppm
NOx va 10000ppm CO dugc dua qua
reactor voi luu lugng dong khi tong cb
dinhla 40ml/phat. Thoi gian phan tmg cd
dinh 1a 60 phut cho mdi thi nghiém. Két qua
dinh lugng NOy khi di qua 6ng phan ung
chira cat (mau so sanh) va mau xuc tac Xac
dinh duoc hiéu suit chuyén hoa NOx, tir d6
danh gia hoat tinh xtic tic clia cac mau.
3. KET QUAVATHAO LUAN

3.1. Pic trung ciu tric xdc tac bang
XRD

Két qua khao sat cau trac bang phuong
phap XRD (Hinh 1) cho thy céc pha chinh
cua cac mau xuc tac 15Ni5CeBa/Al,
15Ni10CeBa/Al va 15Nil5CeBa/Al la
Ni,’Y-A|203, CeO, va BaAI204. Trén mﬁu
15NiBa/Al co pic nhiéu xa dic trung cua
cac pha la Ni,y - Al,O3 va BaAl,0,.

3.2 Khao sat hinh thai xuc tac

Két qua do dién tich bé mit riéng
(bangl) cho thiy qua trinh dua Ce lén hé
15NiBa/Al di lam giam dién tich bé mat
khong nhidu, khoing 8,1% v6i méiu
15Ni10CeBa/Al. Ngoai ra, ching t6i nhan
thay khi ting ham lugng cta Ce thi s& lam
dién tich bé mat riéng cua mau: tr 105,3m?/g
twong tmg voi mau 15NiBa/Al giam xudng
96,8; 95,1 va 89,2 m¥g lan luot twong mg
voi cac mau 15Ni5CeBa/Al, 15Nil0-
CeBa/Al va 15Ni15CeBa/Al.  Viéc thay
thé mot phan chat mang alumina bang cac
oxit cerium di lam giam dan dién tich bé
mit riéng ctia mau.
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Hinh 1. Gidn @6 XRD ciia cdc mau xiic tdc:

@DNi, (+) -AlLOs, (#) CeO,, (*) BaAl,O,

Bdng 1. Di¢n tich bé mdt BET ciia cdc mau

Mau Seer (M?/g)
15NiBa/Al 105,3
15Ni5CeBa/Al 96,8
15Ni10CeBa/Al 95,1
15Ni15CeBa/Al 89,2

Pé 1am rd hon kha ning phan bd gan
gifta cac pha hoat tinh, nhém tac gia tiép tuc
dic trung hinh thai cic miu xuc tac
15Ni5CeBa/Al,15Ni10CeBa/Al va 15Nil5-
CeBa/Al bang phuong phap SEM-EDX
(hinh 2, 3). Tir két qua phéan tich SEM-EDX
cho thay sy phan b cta nguyén t Ce, Ni va
Ba tuong ddi déu nhung nguyén t6 Al lai
khong déu. Ngoai ra két qua phan tich SEM-
EDX cilia cac mau xuc tac déu cho thay trén
nén Al,O3 co cac hat pha hoat tinh phan b
déu trén bé mat 1an bén trong 16 xdp.

15Ni5CeBa/Al
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O mau xic tac 15Nil0CeBa/Al thi cac
thanh phan CeO,, Ni va BaO dugc phan b
déu nhit trén bé mat chét mang. Nhu vay,
phuong phap sir dung dé tong hop xtic tac
cho thiy vu diém trong viéc két tia dinh
hudng cac pha hoat tinh trén chat mang.

3.3. Khao sat c4c yéu té anh hwéng
dén hoat tinh xtc tac

3.3.1. Khdo sat danh hwéng ciua ham
lwong Ce

Két qua nghién ctru & Bang 2 cho thay
mau Ba/Al khong tham gia vao phan tmg
chuyén héa NOy thanh N,. Dé 1am 13 vai
tro ctia Ce trong hé xuc tic dén qua trinh
chuyén héa NO,, chung t6i tién hanh khao
sat kha nang deNOy trén cac hé xuc tac
Ba/Al va 15NiBa/Al trude khi khao sat cac
hé xtc tac phdi hop trén co s Ni, Ce mang
trén hé chat mang BaO/y-Al,03. Két qua
khao sat mau xuc tac 15NiBa/Al khong
chtra Ce dat hiéu suat chuyén hoa 1a 62,1
cho thay Ni c6 hoat tinh xtic tic cho viéc
phan huy truc tiép NO, thanh N, trong diéu
kién c6 oxy & nhiét do 350°C.

Tiép theo, chung toi tién hanh nghién
ctu kha ning bién tinh hé xuc tac
15NiBa/Al bang viéc dua vao hé xuc tac
nay mot thanh phan duoc bao cdo 1a co
hoat tinh chuyén hoa NOy rat tot 1a cerium
oxit (CeO,). Cac két qua vé phan trim
chuyén héa NOy cia cac hé xdc tac khi
thay doi luong Ce tir 5% dén 15% dugc
trinh bay trong Bang 2.

Két qua cho thay, khi ham lugng Ce
tang, hiéu suat chuyén hoa tang dan va dat
cuc dai & mau v4si ham luong 10%
(87,4%), sau d6 giam khi tiép tuc taing ham
luong Ce, dén 15% thi hiéu suat chuyén
hoa con 80,1%. DPiéu nay cho thidy Ni va
CeO, that sy dong vai tro xuc tc cho qua
trinh phan hay nhiét truc tiép NOy thanh
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N,. Mat khac, vé1 su c6 mdt cia Ni va
CeO,, NOx hip phu (hay bi biy) c6 kha
nang bi chuyén héa dé giai phong cac tam
hép phu cho qua trinh chuyén héa tiép theo.

Dé giai thich cac két qua nay, ching
t61 da tién hanh nhitng khao sat siu hon vé
hinh thai, d0 phan bd cua cac pha cua cac
vat li€u xuc tac. Trudce tién, ching t61 nhan
thdy khi ting ham lugng ctia Ce thi s& lam
dién tich bé mat riéng cua mau: tr 96,8
m?/g tuong Ung v6i mau 15Ni5CeBa/Al
giam xudng 95,1 va 89,2 mz/g lan luot
tuong ung véi cac mau 15Nil0CeBa/Al va
15Ni15CeBa/Al. Vigc thay thé mot phﬁn
chit mang y-Al,03 béng cac oxit cerium
lam giam dién tich bé mit riéng cua mau.
Day c6 thé 1a mot nguyén nhan lam giam
hoat tinh xtc tac do d6 phan b cta cac pha
oxit cerium, niken va barium bi gidm manh
& mau 15Nil5CeBa/Al.

/

Hinh 3. Két qua phan tich SEM-EDX ci:a mau
(a) 15Ni10CeBa/Al; (b) 15Ni15CeBa/Al
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Khi ham lugng pha hoat tinh Ce thém
vao con it, s& tam hoat tinh it, hiéu suét
chuyén hoa thip. Khi ham luong pha hoat
tinh Ce ting dan thi sé tdm hoat tinh ting,
hiéu suit chuyén hoa tang. Néu cho qua
nhiéu pha Ce vao (mau 15Nil5CeBa/Al),
hoat tinh van bi giam thip do cac tdm Ni va
BaO bi che lap boi Ce ciing nhu cd xuat
hién qua trinh két khdi cac hat chira pha Ni,
Ce nhu trong hinh 3, lam giam hiéu qua
xuc tac.

Tiép theo, tién hanh khao st hoat tinh
ciia mau 15Nil10CeBa/Al theo thoi gian sir
dung xUc tac. Pay 1a mau xtic tac chinh ma
ching t6i quan tdm va ciing 1a mau co6 hoat
tinh chuyén héa NOy tot nhét qua qua trinh
khao sat trong phong thi nghiém.

Bing 2. Bj chuyén héa NO, ciia cic mdu xiic
tac Ba/Al,O; bién tinh véi Ni, Ce tai nhiét do
350°C trong hon hop khi 500ppm NO,,
10000ppm CO

Mau D6 chuyén héa NO,
(%)
Ba/Al 1,6
15NiBa/Al 62,1
15Ni5CeBa/Al 76,2
15Ni10CeBa/Al 87,4
15Ni15CeBa/Al 80,1

3.3.2. Khdo sat danh hwéng ciia thoi
gian s dung xuc tac

Két qua khao sat hoat tinh xdic tic cta
mau 15Nil0CeBa/Al trong phan tmg phan
hay nhiét NOy theo thoi gian sir dung dugc
trinh bay trong Bang 3. Khi kéo dai thoi gian
lam viéc ctia mau xtic tac, ching toi quan sat
thdy c6 sy giam hoat tinh khoang 6,5% sau 5
gio. Tuy nhién tir gior thir 5, hiéu suat chuyén
hoa thay ddi rat it cho dén gio thi 10 trong
diéu kién phan mg. Diéu nay chimg to thoi
gian 1am viéc c6 anh huong 1én sb luong cac
tdm xuc tac dugc giai phong. Thoi gian st
dung cang lau thi s6 tim xuc tac bi che lap
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cang nhiéu. Va dén mot thoi diém nao do, khi
tit ca cac tam xuc tac déu che lap tdi da, thi
kich thudc hat cia cac pha hoat tinh da dat
trang thai on dinh. Lic nay, thoi gian khir du
c6 tang 1én thi hiéu suit chuyén hoa cua xuc
tac cling khong thay dbi dang ké. Nhu vay,
khi kéo dai thoi gian lam viéc clia mau
15Ni10CeBa/Al ngoai gia thuyét vé sy che
14p cac tam hoat tinh thi gia thuyét vé kich
thudc hat cia cac pha hoat tinh da dat trang
thai 6n dinh trong qua trinh phan tmg déu anh
huong dén do chuyén hoa NO, cuta vat licu
xuc tac.

Bing 3. 6 chuyén héa NO, ciia mdu 15Ni10-

CeBa/Al theo thoi gian su dung xUc tac (gio)

3 85,9

4 83,6

5 81,7

7 80,5

9 79,4

10 78,9
4. KET LUAN

Pa tong hop thanh cong hé xuctac
15Ni10CeBa/Al véi sy phan bd cua nguyén
t6 Ce, Ni va Ba kha déu dan trén bé mat y-
Al,O;. Két qua thu dugc cho théy viéc
thém Ce da lam ting do chuyén héa NO,.
Nhu vay, dinh huéng ban dau cta nhom
nghién ctru trong viéc su dung Ce lam
thanh phan bién tinh nham lam ting hiéu
suat chuyén hoa NO, 1a hoan toan hop 1y.

Vat lidu xtc tac tdt nhit tim duoc 1a
15Ni10CeBa/Al co thé dat 87,4% chuyén
héa NOy & nhiét d¢ phan wng 1a 350°C.

The&i gian str dung (gi®) Do chuyén héa NO, (%)
1 87,4
2 86,7

STUDY ON SYNTHESISOF ALUMINA CATALYSTS SUPPORTED
Ni-Ce BASED MIXED OXIDES TO DIRECT DECOMPOSITION NOy
IN THE PRESENCE OF CO
Le Phuc Nguyen®, Do Quang Thang®
(1) Vietnam Petroleum Institute, (2) University of Thu Dau Mot
ABSTRACT
NOy removal was studied using Ni, Ce supported on BaO/-Al,O3 catalyst to eliminate
NOy in the presence of CO. The catalysts were prepared by deposition of Ni, Ce, Ba over -
Al,Os. In addition, the catalysts were characterized by XRD, N, adsorption and SEM-EDX.
The catalyst with highest NOy conversion is 10% Ce. The higher or lower Ce loading both
decrease NOy conversion. The results indicated that Ni, Ce and Ba was highly dispersedon
the surface of the support »~Al,O3 and the best catalyst was the sample prepared with the
best NO, conversion of 87,4% at 350°C.
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