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Abstract: As diesel engines have high power and good fuel economy on top of less CO, emissions,

their market shares are increasing not only in commercial vehicles but also in passenger cars. LNT,

urea-SCR and combination of them have been developed for after-treatment of the exhaust gas to reduce

NOx on diesel vehicles. The aim of this study is to investigate the NH; generation characteristics of

LNT catalyst downstream. It was found from the experiments of the LNT catalyst that H, was useful as

a reductant in SCR catalyst because it can enhance the de-NOx performance and improve NHj;
selectivity. The NH; generation of the LNT, when hydrothermally aged at 900C for 18 hr, increased to

about 90ppm at 300C due to Pt sintering and Ba agglomeration. LNT catalyst was most sulfur

poisoning at 500°C. The NH; slip increased due to the reduction of residence time according to SV

increase.
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Table 1 Specifications of the commercial LNT

. Pore
Weights BET

() size

Catal C ‘
omponen
yst P (Wt%)

(nm)

Pt/Pd/Rb/ | 3.3/0.72/0.31/
LNT 36.15
Ba/Ce/Zr |12.58/7.97/4.4

11.824
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Table 2 Model gas components for evaluating LNT

Gas composition Lean Rich
NO(ppm) 500 0
0x(%) 10 0
CO,(%) 5 0
CO(ppm) 500 30,000
C;Hs(ppmC) 450 0
Ha(ppm) 0 13,000
H>0(%) 1.5 1.5
N, Balance Balance
A 1.5 0.89
SV(1/h) 28,000 28,000
Duration (sec) 55 5
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Fig. 1 De-NOx performance and NH3 generation

through reductants
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Fig. 2 NH; generation of CO reductant using

water-gas shift reaction

E3] NOxZ A3ty €HE+= NH;9 AAH

20 = I|AIFERIX| M20¥ M=, 2016 2¥

NH; 4% S

Ly

@

< FHd 700 ppm<s YERRT Yot TS
= 5t

3HAA H,7b Ba site®] ZAgm wh

NHy7F AAEHE WAUES Ueld Aok
OAHE, NI:;E Z4Ee N2 A7+
A G&gL Fh aHy S wREE7E =R

o
> 2

-

A N, A= AstE o] whgatA] X3k NH;7}
e Zoltt
Ba(N03)2 + 8H, — 2NH; + BaO + 5H,O (2)

Ba(NO;), + 10NH; — 8N, + 3BaO + 15,0  (3)

FAAZ COTHE AMESIAES A NH:9 A
T ppm TEolH, NO9| & &Fo] F7}s)
, A Y 352 NOox B3Es
. HEo] £3H¥FE NH;E LNT+SCR &
Foho] AZHE SCR =vje] YA
233t NOxo| A3l &&& Utk 1%
fre gdAe A 7t =2 Nox 43}
e, SCR Zul FAAIJA NH; Al

©
e
o ra
in!

Moo T 12 oot oy rfr ox
flo 3L gk > >

)

18

olo
o
i)

_?r
Fig. 2= CO+H,09
AAAEE 47270
E4& JEhi gt
AlA 0, 10%7} B&23A &
E k3o I o
9] ol ]2 B 949
10%7F FEE A(38 F4v) No= F43]
= }

H¢+ CO.7F
NH; & AAA7I=
o] Fu &% 170C
500ppm CO

¢

o

olo
iy =

>

o off
o}ﬁHmIOJR
e Z o
I
’

b
2 &
x 2
o2
NE

§

To ok

(i
Z
@)
<

S
=
olo
ol
ol
rd
>
Ap
=)
rlo
b
19
w
=
=)
3
=2

A(HEEEE, 80C/min) ¢F 70ppm | NH37b
ARED ok Ed &% 170TCAA LA CO

NH; M

w
[\b]
)
Q
e
o
e}
Olok
H
In
=2
T

AEag Zule 1o 9 x| Fsulfur)ol
£ B3t NH; A4



x

O

Fig. 32 LNT S99 4 493 2= w&
NH;¢F N,O A48 54& Jel L ot Fresh &

o= ¢k 170TCAA 10ppm 5 N,07F €HH
W, 257} S71EFE g4sta ok NHye &
L5 250ColA oF 32ppme] 7 B H=7)
HH Atk 4 d3t 257 FESE o
>
%

eF 300ColA 71

A Y

N
-

F718tH N,O €8%2 gasta 9lon,
d 432 st XA ETL ZHAasle
Ox F7Fo| 437 wEelth ol
<2 de-NOx Fuje H|EASE o|AF&=
gt mE Zul 45 AspE BT F
LNT+SCR EFAI2HS] Fa3t Axolgta
T+ AT

20

Z o
fr
¥ 4

1 rr R oX

-

—{Fresh(NH3)
—— Fresh(N20)
—C—750C 18h((NH3)
——750C 18h((N20)
——900C 18h(NH3)
—4—900C 18h(N20)

100

80

60

40

Concentration(ppm)

150 250 350 450 550
Temperature(C)

Fig. 3 NH;
hydrothermal aging

and N,O generation according to

nox Pt T

H2 T} NHa? Nz
3 | NOx
NOXx
2 4|o,

Low temp.
N.O, N,

Fig. 4 Schematic diagram of NOx reduction and

NH; generation through H,

[N

Fig 4v H(ZdANE ol&3te NOx A3
NH; A4 NEF=F Jelfz ok He NOx$
Hkeslel AZ 1, 29} o]l ¢xFHoZ NH¢+
N,O& AA %t} N, O Fig. 304 & 5 %o,
FE2 Zu) &Ado] d H AA HAHHE BF
o] FEHIY N,O 7t27) A F2dstol| wX]&=
FEFL CO9 320812 AZHe] Fado] a7¥
o N,O7F AAEHE #HAYUES 4 @)F 2tk
AAE NH;E 3, 4, 5 98 7
NOx9} ¥Hg-3led N,2 et Emjexrt o
249 A9 0 FESE AT 2
T AemR O FEINA &E A5 ¥ N,

AeEs} @old 4 ok,

Ba(N03)2 +4H, — N,O + BaO + 4H,0 (4)
50

——200C

[| =0—350T

vy ——500C
o
o
<
2
|
e
@
o
c
o
o
S
(7]

s
0 200 400 600 800 1000 1200 1400 1600 1800
Time(sec)

Fig. 5 Adsorption characteristics of SO, according

to catalyst temperature
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Table 2 Summary of NH; generation over LNT

Parameters Trends

-Before catalyst activation, increase
H, | of NH; generation at 180C~25
0T

-Generated H, by the water-gas
CO | shift reaction reactes with NOX,
and NH; generation above 200C

Reduc
tants

-In case of C;Hs, NH; generation
at 350C where the region is
easily cracked

THC

-Decrease of NOx conversion by
excess hydrothermally aged(at
9007C)

-Increase of NH; generation by
decrease of reaction rate because

of growth of Pt particles

Hydrothermal
aging

-Decrease of de-NOx performance
and no generation of NH; by
excessive S-poisoning (1.48 g/L)
cause to S clogging of Pt sites

Sulfur
poisoning

-Decrease of de-NOx performance
because of short residence time
and generation of NH; as SV
increases

Space
velocity
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