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TOM TAT

Hé xiic tdc Mn, Ba mang trén »Al,Os dwgc diéu ché bang phuwong phap két tiia va
diing dé nghién ciru hoat tinh phan huy tryc tiép NOy ciia vdt liéu nay. Cac diéu kién: ham
long Mn, nhiét dé nung mau, thoi gian nung mau duwoc khao sat dé tim kiém diéu kién
ché tao hé xUc tac c¢d hoat tinh DeNOy 6t nhat. Cau triic va hinh thdi ciia cdc mau xiic tdc
da dwoc nghién ciru bang phwong phéap hiap phu Na, XRD va SEM. Ham liwong Mn, suw phdn
b6 ciia Ba trén bé mat va dién tich bé mdt BET dong vai tro quan trong doi véi hoat tinh xir
ly NO theo con dwong phdn hiy nhiét truc tiép ciia cac hé xiic tae nghién ciru. Kha ndng
xit Iy NOy gidm manh doi véi mau ¢é ham lwong Mn cao (x = 1,5) cho thdy oxit mangan
chinh la tam hoat tinh cua hé xuc tac nay. Hiéu sudt chuyén hoa NOx trén cac hé xuc tac
xMnBa/Al (X la ti 1¢é mol ciia Mn/Ba) dat dwge gid tri cao nhdt la 56.2% véi hé 0,5MnBa/Al
nung & nhiét dé 600°C trong thoi gian 4 gio.

Tir khéa: hé xiic tac, phan hiy tryec tiép, xik Iy khi thdi, déng co.
*

1. Giéi thiéu

O nudc ta hién nay, du thong s6 do dac
chwa duoc ddy du nhung nhiéu chuyén gia da
danh gia 12 mot trong nhitng nude bi 6 nhiém
moi truong khong khi nghiém trong do luu
luong 6t0, xe may, s6 lugng phuong tién giao
thong van tai va nha may gia tang kha nhanh
tir hon 10 ndm qua. Trong d6 hoat dong giao
théng van tai, 1a nhilng ngudn chinh giy 6
nhiém khong khi & d6 thi chiém ty 1é khoang
70% [10,13]. Hon nita, bién d6i khi hau ciing
dit ra cac thach thire méi cho viée kiém soat
6 nhiém khong khi, bao vé suc khde cong
ddng va giam thiéu thiét hai kinh t& & nudc ta
trong tuong lai[10].

Theo bao cdo mdi truong quéc gia Ba
Lan, niam 2007, d6i véi sy phat thai NO,,
thi cac phuong tién giao thong dong gop
khoang 55% [4]. C6 mot s6 phuong phép

xur ly NOy vo6i su tac dong cua xuc tac nhu
str dung hé xuc tac NOy-trap [1,5], hé xuc
tac khir chon loc NOy (SCR-NOy) [2,6] hay
thong qua con duong phan huy nhiét truc
tiép NOy [3,7,11]. Trong cac phuong phap
giam thiéu 6 nhiédm moi truong do khi
thai dong co gay ra thi phuong phap xir ly
NOy thong qua con duong phan huy nhiét
tryc tiép van ludn thu hit nhiéu sy quan
tam vi khong can dung thém mot chat khir
va kim loai quy nao. Pay la phuong phap
c¢6 thé san xuat nhidu san pham xir 1y khi
thai ré tién, gop phan hitu ich trong viéc
bao vé moi truong.

Trong bai bao nay, chung t61 nghién ctru
viéc dung phuong phap két tua két hop voi
hiéu Umg phan huy nhiét dé nang cao hiéu
suat chuyén hoa NOy ctia hé xuc tac trén co
s oxit cia Mn va Ba mang trén y-Al,0s.
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2. Thue nghiém

2.1. Tong hop xiic tic

Diéu ché 7-Al,03

Cac hoa chat sir dung déu thuoc loai
tinh khiét phén tich cia Trung Quéc (ngoai
trr Mn(NO3)2.XH,O dugc mua tr Sigma
Aldrich). Theo quy trinh tong hop gamma
Al,O3 [12]: dung dich AI(NOs3); va dung
dich NH; 5% dugce cho vao 2 buret, tién
hanh nho giot dong thoi (tbe dd nho giot 1a
2ml/phat vao mot becher dén khi pH dat
gia tri 8-9. P& yén hén hop sau phan tmg
khoang 12 gio sau d6 ly tdm tach AI(OH)3
(khoang 2.000 vong/ phat). Rua lai
Al(OH)3 béng nude va CoHsOH dé loai
sach cac ion. Loc tia AI(OH); va dé kho
ngoai khong khi, sau d6 siy kho 100°C
trong 5 gid. Nung chat rin sau khi sdy &
nhiét 6 500°C trong 5 gio' dé thu duoc oxit
nhom. San phém thu duoc la y-Al,Os,

Diéu ché hé xiic tiac MnBa/y-Al,0q
dang bot

Céac mau xuc tac duoc diéu ché theo
phuong phép dua cac pha hoat tinh lén
chét mang y-Al,03 nhu da dugc tién hanh
tor nhiing nghién clru trudc cia chung toi
[8,9]. Trudc tién, khudy mot khdi luong
v-Al,03 v6i mét it nude & nhiét do 60°C,
diéu chinh dung dich dat pH = 10, giit
mau on dinh trong 15 phut. Sau do, cac
mudi Ba(NO3);, Mn(NO3), dugc hoa tan
v6i luong nude vira du. Khdi luong céac
mudi dugce tinh toan sao cho ti 1¢ cia BaO
trong mau xuc tac 1a 10%, ti 1& sé mol Mn
: Ba theo cac ti 1€ 0.5; 1.0 va 1.5. Cho
déng thoi dung dich ctia hai mubi
Ba(NO3), va Mn(NQOg3), vao becher chira
v-Al,03 & nhiét do 60°C, trong vong 30
phut. Sau d6 nang nhiét do dén 100°C dé
c6 can dung dich. Chét ran sau khi ¢d can
duoc sdy trong 12 gid. San pham duoc

dem nung ¢ cac nhiét d6 (500°C — 600°C —
700°C ) va thoi gian (3gio — 4gio — 5gio) tuy
theo yéu cau thuc nghiém, thu dugc cac mau
xuc tac.

2.2. Ddc trung XUc tac

Phuong phép nhiéu xa tia X dugc st
dung dé xac dinh céu trac, thanh phan pha
trong mau xtc tac khi do trén thiét bj Bruker
AXS D8, dung dién cuc Cu (40kV, 40 mA).
Bén canh d6, dién tich bé mat riéng cua xtic
tac dugc do bang phuong phap B.E.T trén
thiét bi Quanta Chrome Autosorb. Cac mau
duoc chup anh hién vi dién tir quét (SEM)
trén thiét bj JEOL JSM-5500.

2.3. banh gia hogt tinh xdc tac

Véi 0,259 xuc tac dugc dua vao
reactor 1a ong inox dai 100cm, duong kinh
0,8cm. Cho 6ng phan tng inox dit vao pd
Xe may & vi tri cach cb gop po 1a 10 cm, roi
cho xe may chay & ché do khong tai 30
phut ddu dé 6n dinh hé théng. Qua trinh
khao sat bao gom cac thong sb luén duoc
c¢b dinh gdm: vén tdc xe may la 40 km/gio,
va dé chay 6n dinh & mot ché dg, nhién liéu
la xdng 92 va thoi gian khao sat 1a 30 phut
(khong ké thoi gian 6n dinh h¢ thong 1a 30
phit dau).

bong co thi nghiém la cua héng
Daelim (cua Han Qudc), loai 4 ky va co
dung tich xy lanh 97cm®. Hdn hop khi thai
ra cia 6ng phan tng duoc phan tich bing
méy do cac théng sd khi thai ty dong
(Automotive Emission Analysis Testo 350-
XL) dé xac dinh ham lugng NO,. Hiéu suat
chuyén héa NO, duoc tinh:

NO, .., — NO

H (%) = =t ———x12 x100%

X vao

2.4. Ky higu mdu

Cac mau xtc tac chira mangan-barium
mang trén y-Al,O3 dugc ki hiéu la
aMnBa/Al(b-c) voi: a — ti 1€ mol cua Mn:Ba,
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b — nhiét d6 nung xuc tac, ¢ — thoi gian nung
X(Uc tac.

3. Két qua va thao luan

3.1 Tinh chdt hoa Iy ciia xuc tac

Chung t6i ciing tién hanh khao sat ciu
trc tinh thé bang phwong phap XRD cua
mot mau dai dién 0.5MnBa/Al(600-4). Két
qué dugc trinh bay & hinh 1 cho thiy da xuét
hién cac pic dac trung ciia Mny03, BaMnOs
va chit mang alumina van & dang y-Al,Os.
Két qua do dién tich bé mit riéng (Bang 1)
cho thdy qua trinh dua oxit ciia Ba hay Mn
Ién y-Al,O3 da 1am giam dién tich bé mit
clia cac mau khong nhiéu.

Bdng 1: Dién tich bé mat BET ciia cdc mau

x Dién tich bé mat
Mau . 2
riéng m°/g
y-Al,O3 183,4
Ba/Al 164,6
0.5MnBa/Al(600-4) 150,7

3.2. Hoat tinh xuc tdac
» Khago sat kha nang su dung cua

xlc tac tir d6 ting kha ning chuyén hoa
NOy [11-13,18]. Chung t6i tién hanh khao
sat kha ning chuyén hoa NOy trén hé xtc
tac Ba/Al theo thoi gian sir dung dé lam rd
vai tro cua Ba trong qua trinh chuyén hoa
NOy. Cac két qua dugc trinh bay trong
Bang 2 cho thay do chuyén hoa NOy giam
xubng qua cac lan thi nghiém va giam dan
vé 0 ¢ lan tht 3, 4. Diéu nay c6 thé giai
thich la sau 20 phdat sir dung xuc tac, cac
tam by NO, dd hoan toan bi chiém din
dén khi tién hanh thi nghiém & 1an 3 va 4
thi h¢ xuc tac khong con kha nang luu gilr
khi NOy. Két qua nay cho thdy miu Ba/Al
khong c¢6 kha ning chuyén hoa NOy (hiéu
suat gan bang 0 chi sau 3 lan thi nghiém)
ma chi c6 kha nang biy NOy. Nhu vay néu
ti 1 ctia BaO trong cdc mau xfic tac nghién
ctru 14 10% thi s& tang kha niang bay NOy .
Bing 2. Dj chuyén hda NO, ciia mau Ba/Al
theo thoi gian si dung xuc tac (phat)

Thoi gian st dung D6 chuyén héa
BaO (phat) NOX (%)

. . , ~ A e \ 10 32.3

Theo cac nghién ciru da cong bo thi 50 55

BaO co vai tro 13 tac nhan bazo dé bay NOy 30 1.6

nham tang thoi gian luu cua NOy trén hé 40 1.2
Hinh 1.
E Gian dé

nhiéu xa tia
X cuia mdu
0.5MnBa/Al
(600-4)

» Khdo sat anh huong cia ham luong

Mn
Cac khao sat dugc tién hanh trén luong
Mn thay ddi theo ti 1¢ s6 mol Mn:Ba tir 0.5
dén 1.5. Céc két qua duoc trinh bay trong
bang 3 cho thiy véi cung ché d6 nung (¢

600°C trong 4 gio), khi tang ty 1€ mol
Mn:Ba tir 0.5 d&én 1.5 thi do chuyén hda
NO, cua c4c hé xtc tac giam dan. DBiéu tha
vi 1a dbi véi mau 0.5MnBa/Al va
1.0MnBa/Al thi hiéu suat chuyén héa NO,
hau nhu it thay ddi, dat gan 56% va 52%.
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Tuy nhién hai mau nay khac biét rat
nhiéu so véi céc két qua co duoc trén hé
Ba/Al va hé 1.5MnBa/Al. Piéu nay cho
thiy oxit mangan va BaMnOs that sy dong
vai tro xuc tac cho qua trinh phan huy NOy

¢ \"
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2a: 0.5MnBa/Al (600-4)

L N
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2c: 0.5MnBa/Al (700-4)
Hinh 2. 4nh SEM cza cac madu xuc tac

Néu tang ham lugng pha hoat tinh (pha
c¢6 chtra Mn) qua cao thi xuat hién qua trinh
két tu cac hat chira Mn va Ba va mau c6 do
x6p bi giam di (hinh 2b) lam kich thudc hat
16m hon va lam giam manh di¢n tich bé mat
riéng va sy hién dién ciia pha by NOy
(chtra bari oxit) trén bé mat nén giam hiéu
qua xuUc tac.

Két qua 1a hiéu suat chuyén héa NOy
giam rat manh & mau 1.5MnBa/Al. Nhu
vay, hiéu suét chuyén hoa NOy duoc quyét

thanh N,. Trén hinh 2a, anh SEM cua mau
0.5MnBa/Al (600-4) la hé cé hoat tinh xic
tac cao nhat cho thiy, mau c6 do xdp 16n,
kich thuéc hat ciing rat nho khoang 100 nm
va hinh anh rd nét (hinh 2a).

2d: 0.5MnBa/Al(600-5)

dinh boi sy can bang cia ba yéu té: kich
thudc hat va s luong pha hoat tinh (Mn,O3
va BaMnO3) — su hién dién cua pha BaO
lwu gitt NO trén bé mit — dién tich bé mit
riéng cia ca hé xuc tac. O cac mau
0.5MnBa/Al va 1.0MnBa/Al ching ta cé
thé dat duoc sy can béng cua cac yéu tb
trén nén hiéu suit chuyén hoa NOy 1a cao
nhit. Do mau xuc tac 0.5MnBa/Al ¢6 hoat
tinh cao nhat, dat t6i 46 chuyén hoa 56.2%
nén cac khao sét tiép theo chling toi s& sir
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dung ti 1& ndy dé danh gia hiéu suit chuyén
hoa NOy.
Bdng 3: Diéu kién tién hanh va hiéu sudt
chuyén héa NOy

Yéu t6 khao sat Ma3u xuc tac H (%)
0.5MnBa/Al(600-4) 56.2

Ti 1€ mol clia Mn: 1.0MnBa/Al(600-4) 51.7
Ba 1.5MnBa/Al(600-4) 31.4
0.5MnBa/Al(500-4) 46.3

Nhiét d6 nung 0.5MnBa/Al(600-4) 56.2
0.5MnBa/Al(700-4) 50.4

0.5MnBa/Al(500-3) 42.3

Thoi gian nung 0.5MnBa/Al(600-4) 56.2
0.5MnBa/Al(700-5) 49.5

» Khao sat danh hwong cua nhiét do
va thoi gian nung mdu xdc tac dén
d¢ chuyén hda NOy

Ddi véi tat ca cac mau khao sat, nhiét do

nung mau téi vu 1a 600°C. Khi ting nhiét do
nung tir 500°C Ién 600°C, hiéu suat chuyén
hoa tang, diéu nay cho thay & nhiét do thap
500°C thi mau nung phan tng chua hoan
toan, do d6 hoat tinh xdc tac sé chua cao.
Tiép tuc ting nhiét d6 nung xuc tac tir 600°C
lén 700°C, hiéu suat chuyén hoa bit dau
giam. Piéu nay c6 thé giai thich 1a do & nhiét
do nung cao, kich thudc hat ciing 16n dan lén
va c6 hién tuong két tinh lai khién dién tich
bé mat cac hat xic tac giam (hinh 2c) lam
giam hiéu suat.

Dbi véi tat ca cac mau khao sét, thoi

gian nung mau téi wu 1a 4 gio. Khi ting
thoi gian nung xdc tac tr 3 1én 4 gio thi

*

hiéu suat chuyén héa NO, ting dan, diéu
nay cho thiy ¢ thoi gian 3 gio, co kha
nang mau x(c tac phan ung chua hoan
toan, do d6 do chuyén hda NOy s& chua
cao. Tuy nhién khi tang thoi gian 1én 5 gio
thi hiéu suit chuyén héa NOy giam. Diéu
nay c6 thé giai thich 1a do & thoi gian nung
cao thi c6 hién tuong két tinh lai, nén kich
thudc hat ciing 16n dan 1én va lam giam
manh dién tich bé mat cua cac hat x(c tac
giam (hinh 2d) va 1am giam hiéu suét.

4. Két luan

D3 tong hop thanh cong hé xdc tac
0.5MnBa/Al (600-4) véi hiéu suat chuyén
hda NO dat duoc 12 56.2% di tir mudi vo co
thdng dung gia ré 1a Al(NOs)3, Ba(NO3), va
Mn(NOs),. Vat liéu xtc tac tot nhat tim duoc
c6 dién tich bé mat xdc tac 150,7m?g twong
ing v6i ham lugng BaO 10%, ti 1§ s6 mol
Mn:Ba la 0.5 va nung ¢ 600°C trong 4 gio.

Viéc thay d6i thanh phan Mn, nhiét do
nung mau va thoi gian nung mau déu ¢ anh
hudng nhét dinh dén hoat tinh cta cc hé xtc
tac nghién ctru qua con duong phan hity nhiét
truc tiép NOy. Cac két qua nghién ciru nay da
mang t6i cai nhin méi vé kha nang xir Iy NOy
ctia xuc tac. Chung ta co thé hi vong vao hiéu
suat chuyén hoa NOy s& cao hon han va do
bén clia xtc tac s& tot hon khi img dung thuc
té vao dong co xe may.

INTEGRATED RESEARCH FOR THE USE OF CATALYTIC MATERIALS IN
HANDLING COMBUSTION ENGINE EMISSIONS
Vuong Diem Mi, Do Quang Thang, Dinh Thi Nhung, Le Thi Quynh Nhu,
Bui Thuy Trang, Nguyen Thanh Ngoc
Thu Dau Mot University

ABSTRACT

Mn, Ba catalytic system on »Al,Oj3 is prepared by the precipitation method and used
for research on the direct decomposition activity NO, of this material. Conditions: Mn
content, sample firing temperature and time were carefully examined to identify conditions
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to make the best DeNOy active catalytic system. The structure and morphology of the
catalysts were studied by means of N, XRD and SEM adsorption. Mn content, the
distribution of Ba on the surface and BET surface area act as an important role to NOy
activity by direct thermal decomposition of the researched catalytic systems. NOy ability
significantly reducing in samples with high Mn content (x = 1,5) shows that manganese
oxide is the center activity of the catalyst system. Metabolic performance of NO on
xMnBa/Al catalytic systems (x is the molar ratio of Mn/Ba) achieved the highest value at
56.2% with 0,5MnBa/Al heated at 600°C in 4 hours.
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