WO 2021/262219 PCT/US2020/059941

1/7

10\

14~

EXHAUST EMISSIONS

24 30~ ABATEMENT SYSTEM
POWER I METHANE ABATEMENT UNIT
36~
"< GUARD"; f—46
12 - BED .

18 28
FUEL NATURAL GAS _[EXHAUST ! 42
ENGINE | GAS |INTERIVIEDIATE¢EXHAUST GAS]

A METHANE
40~_| OXIDATION

20 CATALYST

AR BED

A

48~

TREATED

EXHAUST
GAS

FIG. 1



WO 2021/262219 PCT/US2020/059941

2/7

26~

FIG. 2

METHANE ABATEMENT UNIT 30



WO 2021/262219 PCT/US2020/059941

58,60




WO 2021/262219 PCT/US2020/059941

4/7

|—e—GB/MOC]

CH4 Conversion [%]

80

75

70

0 100 200 300 400 500 600 700 800 900 1000
TOS [Hrs]
FIG. 5
130 132
; GUARD BED = ’/_
Mn/Al,0 Mn/DOLOMITE MOC

°\i0.25 23 ; ‘ °\°.0-25 ,

= i|-o-S_CS = —--S

:g 0.2 <P R .g 0.2 <P |

S i|-&=Si S - Gall

£ 015 \ i+0a £ 015 a

[« ) | —— [« &)

2 0.1z | 2 01

o | o

2 0.051 ‘: 0051 ===

) SRR = - A A g o e

SGB Length Monolith Length

FIG. 6 FIG. 7



PCT/US2020/059941

WO 2021/262219

o/7

8 94

O0N-Q39 a4¥n9 a3zZ1Ld3d AIdY J113JY LINOTOA/E0ZIV/UIN L NNY
O0N-Q39 a4vn9 Q3zlLd3d Iy JI4LIN 3LIN0T0a/e02IV/UN 9 NNd
O0N-Q39 a4vN9 Q3z1Ld3d Iy JIYLIN 3LIN0T00/E02IV/UN § NNY
J0N-a39 a4vn9 €0CIV/UN ¥ NNY ©

J0N-039 a4vn9 3LINOT0A/UN + €02IV/UN € NNY
J0N-039 advn9 3LINOT0A/UIN ¢ NNd

g9S ON J0W | NNd

o 4 ¢

O g9 o0

0L 00k

[sIH] wea)s uo awiy

1]

T

Yot
BAVVWAWWWWWIRVARY RSNt

> ANIINRIIIIRRNNIND))
s

LT

¢

4y

Q

0k

0¢

0¢

oy

0§

[%] uoisianuog yH9

crl =

MMM MMM AAMAsAdddsssssssssssssa

Y Y VO VYV PDPDPDPP PSPPI

JoG¢Y 1V NOISHAANOD INVHIIN



PCT/US2020/059941

WO 2021/262219

6/7

6 94

O0N-039 a4vN9 Q3z1Ld3d aIdY JIHLIN ILIN0T10A/E02IV/UIN |1 NNY
J0N-039 a4vn9 3LINOTOA/UIN + €02IV/UN OF NNY

O0N-039 advn9 3LINOT0A/UIN 6 NNd
d39 a4vnd ON J0N 8 NNY

4 0 «4

a

[sIH] wea)s uo awiy

NOILId

av 0S Wdd Sl

0k
0¢

ey o2 o
|

0¢

oy

[%] uoisianuog yH9

14

xfﬁjiiiiizi

BN

|
|
|
|
|
|
_
[
_ 05
_
|
|
|
|
f
|
|
1
|

2,07 1Y NOISHIANO) ANVHLI



WO 2021/262219 PCT/US2020/059941

7/7

200\‘

204

FEEDING EXHAUST GAS HAVING METHANE AND
MOC CATALYST POISONS TO EXHAUST GAS EMISSIONS
ABATEMENT SYSTEM HAVING A GUARD BED AND MOC

v 206
PASSING EXHAUST GAS THROUGH GUARD BED
Y 208
REMOVING MOC CATALYST POISONS FROM EXHAUST
GAS TO GENERATE INTERMEDIATE EXHAUST GAS
v ~210

PASSING INTERMEDIATE EXHAUST GAS THROUGH MOC BED

v 212

OXIDIZING AND ABATING METHANE IN INTERMEDIATE
EXHAUST GAS TO GENERATE A TREATED EXHAUST GAS

FIG. 10



