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Biogas challenges



Lubrication challenges with biogas

Biogas:
AContaminants
AVariable gas quality

Lubrication challenges:
ACounteract aggressive contaminants

AReduce wear in piston rings, liners &
bearings

AExtend oil drain intervals

L2000 How StUlf Works
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Impact on engine durabllity T corrosion and wear

A Highly corrosive gases (H,S and
halogenated compounds) can lead to
corrosion in wrist pins, rod and main
bearings:

A Siloxanes from anti-perspirants,
deodorants and detergents end up Iin
landfill and sewage gas leading to SiO,
formation & abrasive wear of pistons &
liners
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Siloxanes - significant impact on engine durability
Piston Damage:

A Corrosion like etching patterns and worm
tracking on piston skirt
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Mitigating strategies

AFuel gas analysis & treatment "

Total Halogens (as chloride) 1.8

. . Total of Speciated Siloxanes (Watercare) 29 0.7

AQ u a n t I fy C O n tam I n a n t C O n te n t 'g;tf?)l of Speciated Siloxanes (Watercare + 3.9 0.7
Total Silicon from Methanol (IPL) 15 0.7

AS I onan e & H 28 re m Oval Total Silicon from Ol (EMRE) 22 07

ALubricant strategy
ALubricant selection
AUsed oil analysis
ABorescope analysis

Tamar Energy ©
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L ubricant selection



Gas engine lubrication requirements

Control of Spark Plug

Fouling \

Control of Piston Ring Wear
& Ring Groove Cleanliness

Optimised Ash Deposit

Control of Liner
Wear/Lacquer/Corrosion

Heat removal

Lubrication & Load Carrying
Properties

Oil Life

" Bil Nitro-Oxidation : :
Control of (Counteract aggressive contaminants)

Foaming/Volatility

Balanced lubricant formulation needed to address all requirements
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Gas engine oil formulation
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Pour Point
Depressant

\ Detergent
/

Antiwear

\ <« Agent
Friction

Modifier ~_, Base Stock

1
—~— Dispersant

Antioxidants

Base Stock

2 < Defoamant

Seal Swell ~~
Additive Base Stock
3
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mid 19260s

Mobil Pegasus 0
currenthy known as
Mobil Pegasus 70

1978

Mobil Pegasus Special

1977

hMobil Pegasus 85

currently known as
Mobil Pegasus 305
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1982
Maobil Pegasus 1

- T

1985

1979

Mobil Pegasus 100
currently known as
habil Pegasus 801

Mabil Pegasus 89 —

currently known a
“obil Pegasus 7

1988
Mabil Pegasus 80

currently knoen zs

Mihil Pagasus 705

1992

WMabil Pegasus
80 Super

2015
Mobil Pegasus ™

&05 Ultra and

2009
Mobil Pegasus 58
2002 :
Mobil Pegasus 905
2010
l Mobil SHC Pegasus™ 20
2007
Maobil Pegasus 1005

1989

Mobil Pegasus 444 and 424

curranthy krown as

kbl Fegasus 610 and 05

Mabil Pegas

G
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