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Methanol Fuel and Vehicles in China
An Overview of Industrial Applications
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The Significance of the Industrial Development
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Industrial Applications of Methanol Fuel
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Methanol Vehicles Research and Pilot Operation



The Significance of the Industrial Development

Meet the needs of thefor sustainable development for automotive
industry andincreasing oil consumption of transportatian
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The world's largestountry in automotive productionandsales.
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In 2013 oil consumption increased.2%,refined oil increased2.%%.
The amount of refined oil and lubricant oil is equivaletd the oll
imports.
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Expected capwnership will exceedver 260 million and refined oill
consumption will reachb30million tons by2020



The Significance of the Industrial Development
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Exert the advantagesf domestic energyesources
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Coal accounts for nearly0 %of in both energyproduction and
consumptionstructure.s
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Modern coal chemical technology can effectivaliilize the resourcesand
reduce CQ emissions.
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Methanol is easy to store, carry andhports asan energycarrier.
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The resourcess sustainabldor methanol as a vehicléuel.




The Significance of the Industrial Development
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Utilize of existingiransportation and energysystem
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Inner combustion engine vehiclesave mature technology.
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Use of existing oil products storage, distribution ameffuelingfacilities.
Ys a % A

Referring tothe standards, specification, lawand regulations of refined
oil and cars.
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using the experiment and test techniques of refinedl and automotive.



The Significance of the Industrial Development

Y
Improving the impact of car emissions to the atmosphere
Y * Conventional pollutant emissions
CO Vv 25%y:':’ HC v 10%y:':’ NOx v 10%A

CO reduced by more thaB5%; HC reduced by more thai0%; NOxis
reduced byl0%.

Y *  Aromatic hydrocarbon emissions
v 28%y: v 35%y:'c A

Benzene reduced by morihan 28%; Toluenaeduced by more thar85%.



The Significance of the Industrial Development
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Improving the impact of car emissions to the atmosphere

Y *Particulatematters emissions
N 70%y: s 1 50% A

Reducednore than70% bymass, reduce®0% in number, especially for
GDlI cars
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Superior emissions on the dedicated methanol vehicles.

CO 0.6g/kmi HC 0.055/kmi NOx 0.05g/kmA



The Significance of the Industrial Development
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Improve energy efficiency and reduce fuebst
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The heat value of M5 methanolgasolinemixed with air equivalentto
that of gasolineand airmixture, and the replacementatio isn't more
than 1.02%.
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Methanol has a higher octane number than gasoline, which can incree
compression ratio, make burning fully. M0Ocan increase power d§%,
and the Replacement ratio betweeNlethanol and gasoline i4..6.



The Significance of the Industrial Development
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Improve energy efficiency and reduce fuebst

v 1B M100 1541°  E 0.4 "HIN-
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The average fuel consumption ofla5liters displacement car is of 00
15.4L/100km, the price of which is 8.4/ liter, and the fuel costs is $
6.16 100km, Which is48% lower than gasoline.
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The price of MOOmethanol is $500per ton.



The Significance of the Industrial Development

~

A

Early stage Technic& & D, research and demonstration projectere

carriedout at by the national government.
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Methanol gasolineand methanolcar modificationtechniques
developed; fuel additivesalcohotresistantparts anddedicated
lubricants.
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SincUSand SincGermancooperations
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Currentlymethanolgasoline industrializatiordemonstrationis

promoted bylocal governmentsand the Methanol automotives pilotis
Arnanizad hyy, NIT



Industrial Applications of Methanol Fuel
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Industrial development ofsolutions low and high concentrations,
alternative to gasoline.
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Low concentration: methanofasolinetargetsexisting vehicles.
Separation air resistance, corrosion, swelling and other applications
technicalproblems are solved, additives amecessary.
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High concentration: dedicated. Focas solving the cold start,
lubrication, alcoholresistant materials and components, exhaust
catalytictreatment issues. Advantages are bg]gger replacement ratio,
better economy, cleaner emissionsfronger adaptability. Additivescan
improve the performance.
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In 2013 the total consumptionof methanolfuel in car, civil, industrial
areas wast.3million tons.
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In 2013about 6.7 million tons of methanolwas used to producDME as
an alternative to LPG.

v da . M15 b~ 6a
" b A

Four provincesave carriedout pilot work of M15 methanol gasoline,
six provincesare working on the preparation.
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Methanol gasoline and methanol fuel are sold b provinces and.
State-owned enterprises CNCC an@énchangdetroleum havecarried
out related work.




Industrial Applications of Methanol Fuel
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A technicalsupport system has been established
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More than 30 university, research unitsare carryingout R & D and
testing work.

Y2 N %00 w A

National Standardization Technical Committemn Alcohol and Ether
Fuel
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Long term cooperation between enterprises and universitjeseating a
technicalinnovation andserviceplatform.
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Two promulgated nationaktandards: "vehicle fuel methanol" and
"Methanol gasoline(MB5) for motor vehicle$
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Three beingstudied national standards Methanol gasoline(ML5) for

motor vehicles ", " Methanol test methods afmethanol gasoline for
motor vehicles"' and" methanol gasolineadditives formotor vehicles"
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2 ongoingenergystandards.
v 1% v 37 %0

37 standards promulgated irl9 provinces and municipalities
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Standards includeéechnical standards and management standards of
product quality, production technologyrefueling station.
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In 2013 the productioncapacity ofmethanol is56.96
million tons in China, the productiof methanol is35.85
million tons. Excess methanol capacity cagplace20 million
tons of ail.
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43 blending facilities built with morethan 100,000tons
blending capability each, total ovell million tons in sum.
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More than 1500refueling stations have been put intaise.




Methanol Vehicles Research and PilOperation
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Since2005 China begamhe R&D of methanol vehicles.
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Completingthe technical development oénging fuel supply system,
exhaust system, electric control system.
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Completing tests of engine durability, reliability andoad vehicle
emission tests.
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Now thereare 8 manufacturers andl4 modelsof methanolvehicles,
including cars, trucks, light vans, buseg..



Methanol Vehicles Research and PilOperation
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Highttemperature, high altitude, alpine regionests
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Methanol Vehicles Research and PilOperation
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Engine durabilitytest




Methanol Vehicles Research and PilOperation

Road vehicle reliability and emission test



