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MVETHANOL VEHI CLES
TRAI NI NG BULLETI N #60

This Training Bulletin provides firefighting and
enmer gency nedi cal service personnel with a general
under st andi ng of the chem cal properties and associ at ed
hazards of nethanol, firefighting nethods for nethanol
fuel, and nethanol fueled vehicle characteristics.



TRAINING BULLETIN # 60
AUGUST, 1989
PAGE 2

At the present tinme there are many vehicles in the Cty of Los Angel es
that are fuel ed by nethanol. Although these vehicles are cost effective
and have relatively | ow em ssion characteristics, they do present
energency incident responders with the necessity to possess speci al
know edge in dealing with these vehicles and their fuels.

Both the City and the state currently operate passenger vehicles that are
fuel ed by nethanol and there are several fueling facilities for these
vehicles in the Cty. In addition, the Southern California Rapid Transit
District-has introduced into service a fleet of 30 new nmet hanol powered
buses. The abundance of these buses demand that our operating procedures
be safe and effective. So we shall exam ne these particular vehicles
closely, but first, what is nethanol ?

Met hanol is a promising alternative to diesel fuel and is considered the

| eadi ng contender anpong test fuels to replace diesel fuel in the transit

i ndustry. The excell ent conbustion properties of nethanol have made it the
alternative fuel of choice in the autonotive industry.

Its power and safety aspects have pronpted its use in the racing industry,
and its | ow em ssion characteristics have generated consi derabl e interest
from EPA and state and | ocal air quality agencies.

Product Nane: Met hanol Fuel

Chem cal Nane: Met hano

Chem cal Famly: Al cohol

Hydr ocar bon: Met hane

Synonyns: Met hanol Al cohol, Carbi nol

Monohydr oxynet hane,
Met hyl Hydr oxi de
Uni ted Nations Nunber: UN 1230
DOT Energency Response Gui de Nunber: 28

Met hanol (CH30H) is the first menber in the series of primary aliphatic
al cohols. It is a clear, colorless, volatile, flanmable liquid with a
faint al cohol odor. Methanol is also known as nethyl al cohol, carbinol,
and wood al cohol .

Met hanol is normally produced by one of three nethods:

1. High pressure catalytic synthesis from carbon nonoxi de and hydrogen

Z. Partial oxidation of natural gas hydrocarbons.

3. Destructive distillation of wood.
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Met hanol is not gasohol. Gasohol is gasoline that contains one percent to
ten percent nethanol or ethanol.

Physi cal Properties

Vapor Density: 1.11 - The density of nethanol is 1.1 tines the density of
air. Therefore, nethanol vapors will tend to settle in |ow areas.

Reactivity: Methanol is nore chemically reactive than diesel fuel or
gasoline. It will corrode sone netals and certain plastics, i.e., carbon
steel and al um num

Sol ubility: Methanol, unlike gasoline or diesel fuel will mx with water.
A m xture of nethanol and water is still flanmmable when diluted with
approximately five parts water to one part nethanol.

Addi ti onal physical properties are listed on the Material Safety Data
Sheet in Appendi x A

Fire Hazards

Met hanol is a Class |-B flammable liquid as defined by the National Fire
Protection Association and the United States Cccupational Safety and

Heal th Administration (OSHA). Evaporation of the liquid at ordinary room
tenperatures creates a potentially explosive nethanol -air m xture when the
met hanol content reaches 6.0 percent volune. Methanol -air m xtures
containing nore than 36 percent volume do not flash because these m xtures
are too rich to burn. Afire hazard exists if the storage tenperature of
met hanol in contact with air approaches the flash point of 11C (52F).

A nmet hanol -water m xture is still a flammble liquid by OSHA definition
(flash point 100F) with as little as 21 percent nethanol by volune (25
percent by weight).

Unl i ke gasoline, methanol burns with low flane lum nosity. The |um nosity
of burning pure nethanol is about 1/3000 of the lum nosity of a conparably
sized gasoline fire. The lumnosity is especially |low for turbul ent

nmet hanol flanmes (turbul ence may be caused by wind). Thus, in the case of
pure nethanol, the flames are hard to see in daylight and virtually
invisible in bright sunlight.

The reason nethanol fires are |l ess visible than gasoline or diesel fuel
fires is that burning nethanol produces no soot. This presents a
distinctive safety hazard to emergency incident responders in the event of
a leak or fire. Fire suppression and rescue personnel may have to rely on
alternate signs of burning; for exanple, involvenment of ordinary
conbustibles in the imediate area or the visible em ssion of vapors

wi t hout fl ane.
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Addi ti onal Hazards

I nhal ati on of nethyl al cohol vapors is hazardous. Wil e single exposures
to fumes in | ow concentrati ons may cause no harnful effects, heavier
concentrations can be dangerous. The greatest danger from nethyl al coho
isits specific toxic effect upon the eyes. It can atrophy the optic nerve
and retina. In addition,exposure to nethyl alcohol liquid nmay cause the
skin to becone dry and cracked, and poi soning can occur through breaks in
t he skin.

Met hods of Extingui shing Methanol Fires

There are several nethods of extinguishing nethanol fires. The nore
effective nmethods are listed first.

- Dry Chem cal Extinguisher

ABC Rated Dry Chem cal Extinguisher Purple-K Extingui sher Sodi um
Bi car bonat e

Hal on

Hal on Exti ngui shers are effective although not as effective as the
appropriate Dry Chem cal Extingui shers.

NOTE: RTD buses are equipped with a Hal on Systemin the engine
conpart nent .

AFFF/ ATC

For larger spills or fires, "al cohol" foam AFFF/ ATC resistant formis
appropriate. Supply and Maintenance D vision has 700 gallons in
supply avail abl e.

- Water
Since nethanol is a water soluble, dilution techniques can be used
for extinguishment. However, nethanol will still burn with m xtures
of up to five parts water per one part nethanol. In addition, water

fog, in conjunction with dry chem cal and carbon di oxi de have been
used successful ly.

Southern California Rapid Transit District Bus Data

The new net hanol fleet will be conprised of two types of buses, 30 new
nodel s and several converted fornmer diesel npdels. Each vehicle will be
lettered "METHANOL" in bold letters on the front, rear, and both sides.
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CGener al Dat a:

Maxi mum Vehi cl e Lengt h: 35" and 40
Maxi mum Vehi cl e Hei ght: 911"
Maxi mum Vehi cl e W dt h: 8' 6"
Engi ne Crankcase Capacity: 25 Quarts
Transm ssi on Capacity (Approxinmate): 36 Quarts
Steering System Capacity (Wthout Weelchair Lift): 6.5 Quarts
(Wth Wheel chair Lift): 10.5 Quarts
Rear Axl e Capacity: 22 Pints
Fuel Tank Capacity: 285 @Gl |l ons

Met hanol has a | ower fuel value than gasoline. In other words, it takes
nor e net hanol than gasoline to drive the sanme distance. In order to
provi de the sane driving range as a gasoline powered vehicle, a nethanol
powered vehicle requires a fuel tank approximately twi ce the size of those
found in a gasoline vehicle.

The engine fuel filler is |ocated behind a small access door on the
ri ght-hand side of the buses.

On sone nodel s a magnet nounted to the inside of the door trips a

m croswitch which is nmounted just inside the door opening. This
mcroswitch is part of the engine's starting circuitry; and unless the
door is closed, the engine will not start.

To' prevent "Vapor Locks" a fuel cooling systemis |located next to the
fuel punp. Methanol is circulated through the cooling system and delivered
to the engine.

Fi re/ Expl osi on Protection

Each bus will be equi pped with an on-board fire/expl osion suppression
syst em desi gned by Santa Barbara Research Center, a subsidiary of Hughes
Aircraft.

The systemis based on Santa Barbara Research Center's Dual Spectrum
Infrared Fire Sensor design and has successfully conpl eted years of
devel oped and field testing by the United States mlitary.

The conponents of the systeminclude three dual -spectrum infrared sensors
mounted in the engine conpartnment, two directed di scharge nozzles
positioned at the top and bottom of the engine conpartnent, and two 20
pound Hal on 1301 cylinders nmounted beneath the chassis (left side near the
fuel tank) on the new buses and the rear right side upper quarter panel on
t he di esel to nethanol converted buses.
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The infrared fire sensors are programmed to recogni ze the |ight wave

Il engths emtted by nethanol fire flames and trigger the rel ease of the
first cylinder of Halon into the engi ne conpartnment. After a 15 second
time delay, the second Halon cylinder will discharge. Additionally, when
the systemgoes into the al armnode, a fuel shut down is activated
deenergi zing the fuel punp.

Wth the increase in the nunber of nethanol fueledvehicles inthe Cty, it
is necessary for all Departnment nenbers to have appropriate know edge in
dealing with these vehicles and their associ ated hazards. As energency
responders, proper initial actions and consideration for personal safety
is inperative. A thorough know edge of nethanol al cohol characteristics
wll ensure effective firefighting nethods and safe operating procedures.





