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This report is not intended for one group in the Film Industry
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Officers, Production Managers —in fact, all members of @
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Film crew with the information and answers to questions they
may have about Special Effects smoke producis and
cquipment. To achicve this, copies of this report will be
made freely avaiiable to all Industry members through the
Australian Film Commission and various other organizations.

[ have attempted to keep explanations in layman’s terms,
where possible. The technical jargon used by Industrial
Chemists and in many of the Material data sheets is confusing
to the uninitiated and | have found tends to obscure
understanding, rather than increase it

it is my hope that this report will dispeltl the myths and
rumours that surround this subject, by providing useful
information for the reader, and lead to improved working
conditions on the set.

Alan Maxwell

The Smoke Report@tuly 1989

The cosls involved in research and Study for this report
were partially funded by (he Australian Fibm Commission,
[ wish (0 (hank Cathy Robinson, Director of Culturai
Activities ot (he Austrabian Film Comission, for
supporiing (he production ol this Smoke repovi(, by

providing me with a Travel Grant to study Specialized
Smoke Products and equipmentin Los Angeles.
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[\’_lany of the products we deal with in Special Effects work
are dangerous and potentially harmful. But used with care and
correct handling, can be utilized on Fihm sets with safety.

Special Bffccts smoke products and equipment have been in
use in the American Film Industry considerably longer than
they have here in Australia, so L have found it useflul to took
towards the U.S. situation and see what steps for protection
and safety they have implemented.

I certainly like to know the health hazards of materials L am
dealing with. [ also belicve that other Crew and Cast members
have the right to know what potential hazards they are being
exposcd to, and should have the opportunity to take correct
proteclive measures where necessary. '

It is that Right-to-know that has become a generic term in the
United States for federal, state and local laws that collectively
set out to accomplish three primary objectives:

) To determine the dangerous properties ol substances used
or produced in the workplace. '

2) Right-to-know laws mandate that employers and
cmployees must be educated to recognize and properly handle
hazardous substances.
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1) Thirdly, the laws force managers to disclose the presence
of hazardous substances to employecs and customers so they
are aware of potential exposure hazards: and to public
authorities to ensure communities are aware of the potential
dangeré of a hazardous substances released in the environment.

Tu the United States one of the main keys to the success of the
Right-to-know laws is a printed form koown as a IT'I.SDS‘
(Matcrial Safety Data Sheet) This form provides a varicty of
information concerning hazardous substances, such as the
chemical and common names, (if the subistance is a mixture

“ihen the hazardous components arc identificd individually).

The physical and chemical bazards of the substance, 1ts
flashpoint and its potential for fire, explosion, and reactivity
with other materiais.

The health hazards of the substance are noted, how o deal
with exposure (0 @ particular hazardous substance, such as
first-aid procedures and how 1o recoghize signs of exposure.

Information is also given for the safe handling and use, as well
as approriate procedures for clean up of spills and leaks.

By giving employees and members of the public ready access
(o these MSDS forms, they can quickly find out what materials
they are dealing with and what potential exposurce risks they
might stand.

MATERIAL SAFETY

"A SHEETS

Wherever possible I have obtained copies of Material Safety
Data Sheets and other specific information for many of the
water and oil based smoke fluids mentioned in this report.

For those of you who like to sift through technical information
you will find this data in the reference-section at the back.

TESTING:
To determine the hazards of exposure to various chemicals
laboratory animals are often used as test subjects.

These animals are usually rats, rabbits and dogs.
Tests are conducted for eye and skin irritation and to deter-
mine the lethal dose through ingestion of these products.

The LD(50) — an abbreviation for the lcthal dose necessary
to kill 50 per cent of the population of the fest animals is

expressed as grams of chemical to kilogram of body weight.

Some of the MSDS forms will contain this information.

7
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Smoke produced through most Smoke Machines is actually an
acrosol. A cloud of tiny liguid droplcts, $0 minute in size that
they drift through the air, carried by the smallcst wind

currenis.

BASIC WORKING PRINCIPLE QOF SMOKIE MACHINES
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Liiquid smoke fluid, is drawn from a solution tauk and
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verting a liquid to a gascous state). The
ed smoke fluid builds up considerable
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into the atmosphere. This process atomizes thf: vapourized
smoke fluid into hundreds of thousands of tiny droplets,
creating what is (echunically referred to as an acrosol.
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Depending on the machine used the smoke particles can vary
in size from 0.5 up (o 75 Microns. (A micron is a millionth of
a metre). In order to give you an idea how small that is, a
single strand of human hair measures approximately 100
microns.

Small Smoke Machines tend to produce fine particles, ranging
in size from 0.5 — 25 microns. They can consume anything
from O - 6 litres of smoke fluid per hour.

Medium sized units Tike Swing Foggers produce particles
between 0.5 - 50 microns in size and consume from 8 to over
40 litres per hour.

Large machines in the Mega Fogger class produce particles
between 0.5 and 75 microns in size with a variable output of
57 to 456 litres per hourl ‘

There are two main types of smoke fluid, water based and oil
based. The oil based smoke fluids arc usually highly refined
mineral oils. Water based smoke fluids are a blend of glycols.
[ will be discussing these fluids in more detail in an upcoming
chapter.

Wien the vapourized smoke fluid is cjected from the nozzle
of the Smoke Machine the individual particles or droplets take
on a spherical form.

9
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How quickly they do this is dependent on the surface tension
of the agueous solution. :

The lower the surface tension, the smaller the particle size.
glycols used in water based smoke fluids have quite fow
surface tension propertics. For example, water has a su rface
tension value of around 70 dynes/cm. The glycols are around
45 dynes/cim. Welting agents are around 30 dynes/cm.

ATOMIZING NOZZLE OF A SMOKE MACHINE

4 R . R
I'he atomized droplets tend to rise as they are shot out of the
Smoke Machine beeause they are usually hotter than the
ambicnt air temperature.

The droplets are carried aloft by small air currents and
convections. Where smoke concentrations are highest the
individual droplets bump and collide with cach other,

(Sce diagram above)
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On collision with cach other the droplets will either change
dircction (A) or merge in the case of (B) and form larger
droplets (C).

Some of the smaller super-heated droplets do not last Tong.
They evaporate, (lurn to a gaseous state) in the atmospherc.
One of the propertics of glycols is that they evaporate many
times less quickly than say water. Binding water with glycols
produces an acrosol that lingers longer. '

As the smoke overall loses its heat, the heavier aerosols will
descend. Once smoke has filled an enclosed space, like a room
or studio, there is a limit to how much smoke can be absorbed
into the atmosphere. Once the air is saturated, the acrosols
condense and settle to the floor. Maintaining a light airflow
will help reduce this cffect.

By nature smoke fluids tend to be slippery viscous substances.
When the droplets settle on surfaces that they come into
contact with they leave a minute film of slippery liquid.

When smoke concentrations are high or the particle size is
large the resultant film is likely to be more noticeable.

Another property of glycols is that they are hygroscopic,
meaning that they absorb water out ol the atmosphere. This is
an important point to remember as I will illustrate later in the
scction on respiratory hazards. Glycol mists have been used
overseas to increase humidity in greenhouses (due to their
water absorbtion properties) and also to diffuse the sun’s rays
as they enter the greenhouse.

Ll
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Wio is responsible for creating Smoke Effects on set ?

When the requirements are small it is usually the Props men.
ln the earlicr days of Australian filmmaking the Props men
were also responsible for creating many of the Special Effects.

A number of Standby Props carry a small Smoke Machine with
them or the dreaded Bee Smoker.

As complexity of a scene or amounts of smoke required
increase, an Bffects man is usually consulted or brought in.

Logistically, creating cxterior smoke effecets is difficult, as you
are always at the mercy of Mother Nature. Fogging large arcas
requires many machines and assistants. In recent years on
Australian films with a large number of SFX scencs, we have
scen the deveiopment of Atmosphere Crews who are purely
responsible for fog, smoke or mist effects.

So it is studio interiors or small exteriors that become the
domain of the Props men. Why pay the cost of an Effects
Operator when you have your Props man and Smoke Machine
standing by 7 1t is usually here that film crews are cxposed to
consistent and sometimes very high levels of smoke over long
periods. If the Props man is knowledgeable and is using safe

products this situation probably presents little hazard.

THE SET

Lpa NP R TR YV AT SR AR
SMOKE LFFECTS ON THE SET — CONTINUED

Unfortunately, there are some Props men in the Industry who
still advocate use of Bee Smokers and use toxic, and harmful
smoke products on sets without really knowing what they are.

[ was a visitor to one film sct where the Props man intended to
set of f a military smoke pot in a fairty small studio with
[limited air circulation.

I was greatly concerned and discussed the matter with him and
the First A.D., informing them both of the toxicity of that
particular Smoke. Unfortunately, they did not heed my advice
and within minutes I was joined outside by an entire crew who
coughed and choked on the fumes of a smoke pot they simply
should not have been exposed to.

This is not to say that [ want to see toxic or dangerous Smoke
products banned from usc but rather correct handling and
understanding of them.

There are products like A/B Smoke that are acidic and burn the
respiratory tract. But given propér care and respiratory
protection, A/B Smoke is an excellent product for achieving
certain Special Effects that can not be produced by other
means.

It would be casy to become paranoid about many of the
chemicals that surround us in everyday life and on set, it is
important to retain a sense of perspective. Banning products
is, in my opinion, not the sotution to the problem.

13
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There are a large varicty of smoke machines, smoke materials
and methods of smoke production currently available to us.
smoke devices have been developed for agricultural, enter-
tainment, military and scientific applications. Many of the
machines and smoke products used in Special Effects work
have been adopted from these other Industries.

1 is simply not possible fo mention every smoke machine or
product manufactured so I have endeavoured to represent each

m:ljm' type and system.

In particular | have examined some recent systems for smo!w
production which are still relatively new to us In Australia.
Such as the Mce Pure Water Fogger, this system does not so
much simutate fog but actually create it}

| have also looked into what may become a possible Tuture
system for smoke generation, using vltrasonics.

Not everybody will want to cead all the details about the
various smoke proccsses, 8o [ have covered the general :\spc.cts
of smoke production and safety first, followed by r'norc in-
depth information on individual products and pieces of

Equipment.

W

These smoke fluids are normally used in the smatler portable
and studio smoke machines. They can be used in medium and
large sized smoke machines but usually aré not due to cost
considerations. Water based smoke fluids cost between
$ 12.00 - $ 22.00 per litre. Due to a very high flash point they
are regarded as non-flammable.

The actual ingredients usced in water based smokes are kept
fairly quiet by the major companies that sell them. Since they
have spent time and effort in developing these products, they
tend to be guarded about the details of their compositions.
They rely largely on advertising material to appease our con-
cerns about harmful effects.

There are several different water based smoke fluids available
through local suppliers that arc cheaper than imported fluids.
Some of these smoke {luids are equivalent to overseas brands
and others are not as safe, duc to the presence of certain
undesirable chemicals.

Water based smoke fluids generally consist of a blend of
various types of watcr soluble glycols, some water, a dye for
colour and a perfumed scent — both of the latter ingredients
serving no useful purpose other than for aesthetic reasons.

Propylene ghycol has featured predominantly in many
different water based smoke fluids. Propyléne Glycol is a

5
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viscous, colorless, odourless liguid that has been subjected to
thorough testing, it is non-irritating to cyes and skin.
Propylene Glycol is not expected to be hazardous to the health
through inhalation and is deemed safe for Iuman consump-
tion by the U.S. F.D.A (Food and Drug Administration). One

of its main commercial uses is as the syrup in liquid medi-

cines. It is also used in pet foods to keep the contents moist.

Unfortunately, a smoke fluid bascd purely around Propylenc
Glycol does nof tast long in the atmosphere, it produces a thin
smoke which dissipates rapidly. To counter this, other Glycols
are usually added to increase the longevity of the smoke. In

some cases ones that don’t boast the saime safe features of

Propylene Glycol.

Onc glycol that has been used in water based fluids and is now
considered ungafe for use is Monocthylene Glycol. It can be
simply referred to in abbreviated form as MEG.

Monocthylene Glycol (also known as Bthylene Glycol) is a
dihydric alcohol, it is both colourless and odourless. It has
hygroscopic propertics, meaning it absorbs water from the air.
It has a high flash point of 110 celsius or (230 degrees F).

lithylene Glycols have been with us since the late 1930s. They
were used in the Merlin engines of the Spitfire aircraft in
World War Two due to their ability to transfer heat well and
work over a very wide range ol temperatures.

Monoethylene Glycol is poisonous if swallowed, and can lead

T vy e~ +
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to liver and kidney damage. lts health risk to humans has been
clearly documented.

lts presence in some Austrian wines several years ago lead to a
public outery after it produced kidney damage in some
consumers of the wine. The glycol was used to give an
immature wine a more full-bodicd taste and feel to the mouth.
Propylenc Glycol was supposcd to have been used in its place.

There was another case where moncethylene glycol was found
to be uscd to dilute a cheap Spanish Olive oil.

COMMERCIAL APPLICATIONS:

Due to a low freezing point Ethylene Glycol is frequently used
as a principal component in vehicle anti freeze solutions. It is
also used in Brake and various Hydrautic Fluids.

Other Glyceols thal are used in Water Based Smoke Fluids

Dicthylene Glycol (DEG)

This glycol is derived from monoethylenc glycol and can
contain smalt quantitics of MIEG. For this reason it is not
advisable to use smoke solutions containing DEG.

Diethylene Glycol is also a colorless, odourless liquid.
Although it shares similar properties to monoethylene Glycol
it has a higher boiling point 244.8 degrees C as opposed (o
197.6 C.

It is both irritating to cyes and skin and poisonous if
swallowed in large quantities.
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CONMMERCIAL APPTLICATIONS:
DIEG is used o remove water moisture in Natural Gas fines.

Triethylene Glycol (TEG)

Also a colourless, odourless, highly hygroscopic liquid. TEG
closely resembles the properties of Diethylene Glycol but is
considered 1o be of much lower toxicity. Like DEG it, too, is
formed from Ethylene Glycol and Ethylene Oxide. However, i
is unlikely to contain MEG and is regarded as the safest of the
three glycols. Flash point is high at 154 degrees celsius.
Boiling point is 287.4 degrees C.

- . " . . .
Mineral and Paraffin oils are generally used in conjunction
with gas operated smoke machines or larger smoke machines
such as Swing Foggpers, for exterior use.

Some smalier smoke machines are capable of operating on oil
based smokes. If uscd to any extent on interior sets they will
act as a laxative.

Caution must be used because these machines run at high
temperatures. Invariably, the fluid can ignite with little warn-
ing, producing flame from the discharge nozzle.

COMMERCIAL APPLICATIONS:

Beeause THEG is an efficient hygoscopic agent it has been used
in air freshener products to remove odours from the air.

It is also used to remove moisture from tobacco in the cigarelte
industry. I was also told by a doctor that TEG has been given @i@
to wotnen in labour as a mild pain relicver. (inhaled)

MOBIL WHITEREX 108

No longer available, was often used in Special Effects smoke
applications, now it has been replaced by W HITEREX 307.
The new Tormulation is a more highly refined oil. The otd 1038
did have a noticeable petroleum odour and I found it to be
quite irritating. It is possible that there are still some supplics
e of this product in use.

Potyethylene Glycol (PEG) (Sce data Sheet)

OVERHEATING OF GLYCOLS

Glycols heated in air above 175 degrees C will tend to break-
down. They will definitely breakdown above 200 degrees C L_'_—
and surface charring will occur above 295 degrees C. EA o

MOBIL WHITEREX 307
Higher grade medicinal quality oil. Not produced in Australia,

. . = but is imported from America.
Overheated glycols have a sharp acrid smell but are unlikely to '

become toxic. This was a concern | had after noting the acrid
smell gencrated by Smoke Machines that are teft on heat
without use for long periods of time.

SHELL ONDINA IS5
A non-toxic medicinal quality oil used on machines that come
in contact with food, it is also used as a massage oil. Ondina

19
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is odourless, tasteless and surpasses USP requirements for
Neutrality, Sulphur compounds, Solid Paraffins and Carbon-
isable substances. Ondina is non-irritating to cyes and skin.
This highly refined petroleum product is produced in Aus-
tralia. 1 recommend the use of Ondina 15 for exterior use in
thermal Smoke Machines and in Cracker Foggers for interior
use. Ondina is a pleasure to work in when ttis generated as
smoke from a Cracker Fogger, it is truly non-irritating, even
over long periods of use.

DIESEL

Dicsel oilb will run through most of the medium to large
Smoke Machines but should never be used where personnel
have (o breathe the resultant smoke without respirators.
Inhalation of diesel simoke can produce chronic pnuetmonia of
the lungs.

WATER BASED SMOKE CLIPBOARD

Glycols have very
low surface
fcnsion properties

Glycols are slow
to evaporate

Glycols are
llygroscopic

Glycols have very
high Flash Points

20
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RESPIRATORY AND:

Most of the toxiological information available on the
chemicals used in smoke {luids are based on tests conducted
with laboratory animals. Usually figures given relate directly
to the results of ingestion, and skin and eye irritation.
However, this information does not relate to the most common
form of Human e¢xposure to smoke fluids, which is as an
aerosol and by way of inhalation.

Sensitivity to smoke products will vary with the individual.

“As is the case with both water based and oil based smoke

fluids it is important that any individual with breathing
problems such as asthma take precautions not to expose
themselves to high concentrations of smoke as this may causc
reaction.

Dust particle masks, or handkerchiels will do little to filter
smoke. If protection is required, respirators equipped with
grganic vapour cartridges should be used.

It is worth noting that film crew who smoke cigarettes arc
probably doing themselves more damage through smoking than
they are likely to achicve through exposure to smoke fluids.

Walter bascd smoke fluids that use formulations of Propylenc

Glycol and or Tricthylene Glycol are referred to as GRAS
Generally regarded as safe. Tests have revealed no real

21
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adverse effects. For further detaited information please read
the report to the National Association of Broadcast Employees
and Technicians in America. A series of tests was conducted
on a variety ol smoke products and the results are shown.

We can look to other Industrics for cases of health problems
that have ariscn due to inhalation of micro mist oils. Ethylene
Glycol was used in hydraulic fluids for the roof jacks used in
underground mining. Its use in this application and others,
such as lubricating oils on high speed lathes, has been halted.
Inhalation of excessive amounts of Tiquid paraffin or dicsel oil
can produce chronic pnuemonia of the Tung. In the case of
mineral oils which are chemically inert, the Tungs arc capable
of removing these rapidly.

The use of acrosols as a technique for administering medicines
is developing. In some cases the absorption of medicines via
the lungs is said to be superior (o results achieved through
ingestion. The stimulant effects of cigaretics are achicved this
way, through absorption in lungs.

As we know, one of the key properties of the glycols used in
water based smoke fluids is that they readily absorb moisture
from the air. 1f a studio or interior scl contained noxious
fumcs it is quite conceiveable that il water based smoke was
then dispensed in that arca, the smoke acrosol would absorb
these vapours which, in turn, could be casily inhaled and
absorbed into the lungs of any persons breathing in that area.

As research progresses into the health hazards of cigaretle
smoking, so increases the understanding of the effects of Pas-

QAZA RIS

sive smoking, (Non-smokers developing health problems from
breathing exhaled cigarette smoke.) Though I know of no
cvidence to support this theory 1 feel that there could be in-
creased risk of absorbing harmful cigarctte smoke by-products
through people smmoking on scts filled with glycol smokes.
Only research and testing will be able to produce conclusive
results at this stage.

e TIPS TR

Waler miscible Smoke particles larger than 20 microns in
size will nol enter the lungs. They will largely be filtered out
through the nose and upper respiratory tract. The particles to
enter the lungs would be the finest of all, certainty under 10
microns in size, probably around 5 microns.

OTHER HAZARDS

FAX

Not the machine but a little known hazard of smoke production
| certainly hope 1 never get to see. FAX is a military abbrev-
iation for Fuel Air Explosive. This is a particularly nasty
device which is dropped by acrial means, it blows at low levels
above the ground, dispersing a cloud of unignited fuel in the
air. Once the fuel mist dissipates to the correct ratio with air,
a second charge fires, detonating the entire cloud with
incredible intensity.

Water based smoke fluids have very high flash points. In fact,
they are regarded as non-flammable liquids. However, in the
same way it is possible for the dust in grain silos to lecad to
explosion. Overfogging of enclosed spaces can produce con-
ditions that tead to a fire or cxplosion.

23
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BEE SMOKERS:

For many years Bee Smokers have held favour with Camera-
men and D.0.Ps for the fine, light smoke they produce. Bee
smoke is less of a problem in exterior scenes but is most often
used 1o create the effect of cigarctte smoke in night clubs or
bar scenecs. Because Bee Smoke is generated through com-
bustion it produces sore eyes and headaches when used in
enclosed surroundings.

These units werc originally designed for bee keepers (o
narcotize bees whilst they removed the frames of honey.

Bee Smokers produce smoke by pumping air, via a hand oper-
ated bellows — (A) through a small combustion chamber (8)
—containing heated charcoal tablets and chunks of rosin or
incense powder. The resultant sinoke is forced out through a
small metal funnel —(C) into the air.

T

HAZARDS:

Bee smoke produces sore eyes and headaches and is quite
unpleasant to work in. Some Props men insist on using gum
Jcaves and twigs instead of Ecclesiastical Incense. This is an
archaic way of producing smoke on film sets.

THE ALTERNATIVE
The fine light smoke effect of Bee Smoke can be accurately
produced through the use of oil crackers on interior or studio

QLeenes
A N -
A N
3 ¢ .

-
SOLEROID
VRLUE

PRESSURE PO

SIMPLE SMOKE COIL SYSTEM

This simple system is sometimes used on Wind-Machines to
provide addtional smoke facility. A stainless stecl or copper
fogline is run from a pressure pot, to a point high up on the
engine’s exhaust manifold. The smoke fluid, usually oil based
is pre-heated as it passes through a coil wrapped around the

25
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exhaust pipe. The fluid is then injected into the exhaust system
where it is further heated and broken up. Flow of the {luid is
controlled by a 12 volt solenoid or by manual means. Systems
like this are often used on aerobatic aircraft to produce smoke
trails during displays.

MOLE RICHARDSON/

MADEAWELL SMOKIE MACHINI:

There are a few of these American machines in Australia.
They are an excellent unit. However, the changes from the 110
to a 240 volt model secem to result in a varicty of clectrical
problems, which can lead to spectacular melt downs. These
units are housed in dark brown/black art deco style bakelite
cases.

Originally manufactured by U.S company Madewell for dis-
penging insecticides. Mole-Richardson Co. then beeame agent
and distributor to the Film Industry. They scem to be very
popular "workhorse” model in the States where many Effects
men modify them for expanded capacity and continuous use.
The basic model the type 1963 Fogmaker has been in use for
over twenty five years !

OPERATION:

These hand held units are electrically powered (8 minutes to
heatup) and manually operated. Smoke fluid is pumped via a
thumb operated plunger through a brass heat sink, vapourized
and shot through a special atomizing nozzle. Like many good
things, the system is simple. it works well. Because they use a
brass heat sink they will operate of f power for several minutes.

20
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FOG FLUID:

The Mole Foggers will work equally well with oil based and

water based fog fluids. As always | would recommend use of
approved water based fog fluids for studio or interior use.

ADDITIONAL FEATURES:

Mole Richardson also provide a fog cooler attachiment which
mounts on the front of the Smoke Machine and produces a
psuedo dry ice effect. The fog cooler is simply an aluminium
cage that, once filled with dry ice pelicts, chills the smoke
passing through it and causes the smoke to drop to the floor.
Like dry lce, chilled fog lasts longer when the floor or ground
is cold and wet. As the smoke warms back to ambient room
temperature it becomes ragged and rises. The one advantage of
using this system is that the ground fog effect lasts much
lon;Der (lmn dry ice which needs to be constantly replenished.

Floid
Naseveir

A) Formulation Tank
B) Heat Sink
C) Heating Element
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PORTAVQG

T'he Portatog is an excellent portable smoke machine with a
very impressive smoke output for its small size. Its perform-
ance never fails to amaze those who see it in operation. It was
built to incorporate the best qualities of other units with
increased ruggedness and an ability to take the knocks of use
in fifm. What's more it is Australian made !

The Portalog can run both oil types it is available as a manual

(Model 301), remote (311), and remote variable (312) units.
The Portafogger has been adopted for use by the Australian
Navy and is also uscd by the Fire Brigade for training pur-
poses.

SWi R OGGERS

bt Lo TEAE N TR T 1 5

* D4
I'hese units operate using the same principle as the V-1

Flying Bombs used by the Germans against the English in
World War T'wo.

Known as Pulse Jet engines they operate (on the principle of
the Schmidt-Argus tube) by feeding air and fuel into a
combustion chamber and igniting it at over 80- 100 times per
second generating an unmistakable sound that makes Swing
Foggers instantly hated by Sound Recordists !

Smoke fluids fed into the jet-tube are broken up by the hot
pulsating gas strcam and quickly vapourized, generating
clouds of smoke.
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The generation of smoke is manually operated by a valve on
the formulation tank or via a solenoid valve.

THE SMOK,s
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WPLICATIONS: | |
S agricutture for dispensing

normally used in !
ng stables and chicken

Rl v
i o Fogpers are
Swing Foggers a . ‘ ' . .
'f’. ) houses or disinfectt Fhere are scveral models of Swing Foggers available produced

fungicides in greenhous - N
by companies such as Pulsfog, Curtis Dyna-Products, lgeba

and Swing Fog.

e i o in Swing
? {ropical regions pestici arc frequently used it g
n tropics .

o curb malaria by

des - :
( killing ofl mosquito colonics.
Fogpers

Swing Foggers all gencrate quite large amounts of fog and
smoke. Several Foggers can cover quite large exterior scenes.

IGEBA T 30

An improved version of the Swing Fog is produced by a
German Company Igeba. The original inventor of the Swing
[Fog set up his own company and produces this superior model
which is not prone to the regular breakdowns of the Swing Fog.

Primarily the TEF-30 has been designed for applying water or
oil soluble insecticides and fungicides.

Roger George in the U.S. makes an attachment for the IGEBA
which allows the Swing Fog to produce coloured smoke. This
unit injects a stream ol liquid smoke pigments into the hot
airstrean.

SMOKIE FLUID:

Swing Foggers will work with a wide range of smoke fluids
both oil based and water based. They will cven produce smmoke
from diescl fuel. Oil based smokes are more than often used
for two rcasons. Firstly due (o the high rates of fluid con-
sumption (up to 40 litres per hour) water based smoke fluid
becomes extremely expensive at §12- $22 per litre. Also due to

OPERATION:
A horizontal, manually oper

¢ fuel tank and pump

at the end of the ! .
achieved with a buzz

arted it self-sustaing com-

ated plunger simultancously

s smoke fluid from its tank
et-tube and into the hot
er coil and

pressurizes th
down to a nozzic :
airstream. Ignition of fucl 1s
spark plug, once lhf: unil. ha:'s.s} e
bustion so tong as it is getting air ai .
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the high running temper
water based smoke fluids produces

to risc and dissipate more rapidly.

aturcs of these machines, over heating
a4 thin smoke which tends

an be adjusted to operate with water based

ould recommend this where Swing
s or studios situations.

Swing Foggers €
smoke fluids, and T w
Foggers are L0 be used on interior
IHAZARDS:

Swing Foggers become incre
use. Sometimes to the point
smoke and start combusting it,
impression of a flamc thrower.

dibly hot over fong periods of
vhere they stop vapou rizing the
this creates convincing

IT the machine is shut down before the smoke fuid supply
valve is switched off, invariably it will ignite the smoke oil.
The hot oil then drips, flaming like a fircman’s drip torch,

igniting anything combustible it lands on.

ar of the jet-tube on all Swing

Personnel should keep cle
There really is no warning as

Foggers in case they ffame-out.
{0 when this will occur.

sed in enclosed spaces, care
Swing Foggers are capable
yld produce a fire or

When these machines arc being u
must be taken not 10 overfog them.

of large outpul, overfogging a room cot

An airflow should be maintained at all

cxplosion hazard.
times. -

are to be preferred for interior use in

Water based smoke {tuids
ased smokes.

thermal simoke machines gver oil b
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Rosco laboratori i
ics first relea
ased their Water Based FFog
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OPERATION:

O s‘y . I . - N . . .
I) ! 0 € 3 g < |

3 . «

In practice tl e FF i

e [”—On;eloRI;):,;(;; F[*og m:t(:‘hme suffers a few problems

e Tt s b fmc(.l ](OWHS. T'he nozzle is so fine that unlcs;

e s ke ifterce clean they block up. The unit does n ‘t
y to bemg tipped over on its side during operation ’

n th 04 ¢ «
S

\Y Y J . 3 3’ cY

The unit is clai )

oversize :uultl?ljftg bcﬂomlmc’ bl.” in practice it is a little

ability on the set. ’[%hcyofhmpm.’ making it awkward for port-

there is no heaf sink er point that restricts mobility is that
stk in the Rosco, 50 you are always tied to a

QW - Y ] cn h JOWC!H )’1} 1 "ln”(}' H d ICe any
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DRY.ICE:|

Wien pellets or chunks of dry ice are immersed in hot water

they produce voluminous clouds of fow hanging fog. This
effect is mainly used in Stage and Theatre productions or in
[ilms as the cliche fog-in-the-cemetery effect.

A simple dry ice machine is shown below. Electric immersion
heaters are used to boil water in the drum, when required the
dry ice basket is lowered into the water, liberating large
guantitics of fog.

e
A small fan assists in gently _.F:“b[owmg the fog through an
outlet duct in the machine. Large diameter flexible
hose can be hooked up to the 1 putlet and used to direct
: ar he sct.
the log around the sct I‘: ‘
$ovamn
}(ﬂ“"
dnanallroad
AREINOE )
00000

L THYIRSTOH
I UEGLER ELENERIS

™
" )

The fog will run to the jowest point al(%':'ound level so in order
to buildup any depth of fog a "fence” needs to be built to
retain the log in .he shooting arca. Care should be taken in the
handling of Dry lce as it can cause frostbite, also because the

30
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‘ MEE VY AT"O GGLER

cloud is Co?2, if you were to lay in the fog you would
immediately have difficulty breathing, because it excludes
oxygen.

R oper George a U.S. Effects man who owns what is probably

the largest Special Effects rental house in America, revealed to
me the interesting tale of how he first came across the system.

The Mee system was originally developed for agricultural
purposes. Roger read an interview with the inventer in Time
magazine and realizing its potential application in Special
Effccts subsequently contacted him. Roger is now an agent and
distributor of the system for the Film Industry.

The Mee Pure Water fog maker is a modular system which is
supplicd in four differant models, each comprising a high

~ pressture pump, control manifolds, [/2 " high pressurc hose and

between 10 - 22 quick connect Fog Lines.

The Fog Lines are 1/2" brass tubes five fect long with 6
special Mee nozzles or six feet long with 10 Mee nozzles. The
fog Lines quick connect for easy set up and disassembly.

OPMERATION:

The Mee Fogger takes ordinary water, filters it several times
then pumps it at 1000 PSI down through the interconnecting
manifolds and hoses to the special nozzles on the fog lines.
The nozzles jet the water out of an extremely small orifice to
impact with a specially designed pin and is broken up into
ultra-fine water droplets. The individual droplets are so smatil

37
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they float on air (he same way real cloud and Fog droplets do.

They only measure about 10 microns in diameter.

——_____Nozzle Adapter
Connects to Fogline

High Pressure
Copper Fogline

Non-Clogging
Qrifice-

IN PRACTICE-

[ was fortunate enough to see
FILMS in Los Angeles recreating the look of a
for an upcoining IMAX production.

he system in use at BOSS
primeval forest

and useful applications abound. Mee
It also simulates dry ice fog
normal smoke. The

The system really works
fog simulates steam beautifully.
extremely well and can be combined with
effect stops very quickly after it is switched off, and because it
is water, Mee Tlog does wet the immediate area around the fog

Jines,

stalled a large Mee systcm in the

Roger George told me he in
lity Johnny Carson to cool his

garden of American TV persona
guesls in the heat of summer.

lled a special Mce Fog rig at Universal

Roger has recently insta
ck that is seen by visitors to the

studios on a propane tru
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Barthquake *89" Tour. The truck issues clouds of "gas"
courtesy of ¢ ' | u
urtesy of Mee Nozzles and an odourant which smells like the
actual odourant used in propane gas ‘
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JA JA TOGGER IN OPERATION

|
The ‘!a Ja fogger is a gas operated Smoke Machine which
owes its name to Camp Ja Ja in Kakadu National Park. The
o‘rlg.m_al Ja Ja fogger was assembled by Special Effects man
Chris Murray from "found" objects around the ex-mining
Camp. :

The beauty of this particular machine is it is simple and it
v works extremely well. The Ja Ta is capable of continuous
‘ Swing Fog output with little noise. 1t is best suited for exterior
use with oil based smoke fluids. Its mode of operation is

$55 i
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similar to the Smoke coil system depicted on page 25.

These types of units arc also sometimes referred to as

"London Foggers". Many Effects men have their own fﬁ"] o the best of my knowledge there are only two o (hese unils
personal versions of gas operated foggers, the units often vary S . o -

i &l : : used in the local Film [ndustry. The first, a Dynafogger 1200
in size, output and effectiveness. i -

m] was imported from the-United States in 1984,

HAZARDS: he other unit was Custom built by Neville Maxwell in 1987.

Gas operated fog machines generate a lot of heat and
constitute a fire hazard. Like Swing Foggers they can drip or
throw fame without warning,

Megaloppgers have a capacity for absolutely cnormous output.
On a still night at Bssendon Airport in Mclbourne we managed
to gencrate a cloud of smoke that was over a kilomefre in
length. '

Overheafing of oil based smoke {luids can irritate those
expased (o the resultant smoke. Care should be taken to
maintain adequate but not excessive heat levels.

As with Swing Foggers and Megafoggers, where Gas Foggers
of a large output are being employed in cnclosed spaces, care
must be taken not to overfog these areas. Although slight,
there is an increased possibility of fire or explosion.

Wherever possible air flow should be maintained throughout
the set.

@Eﬂ | THE MEGAFOGGER

The Megafoggers can use both water and oil based smoke
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fluids but once again economics usually dictate the use of
cheaper oil based [luids.

Particle size of the aerosol smoke is variable between .5 and
75 microns, although it is gencrally closer tu the higher value.
There is a noticeable [allout of the larger partticles in the arca
in front of the units during operation.

MEGAFOGGER Starting to discharge Smoke

Because the particle size is so high it is very unlikely thal the
smoke will enter the lungs, the majority will be filtered out in
the upper respiratory tract. Also, because these foggers are
predominantly used outside, constant exposure to very high
levels of the smoke is likely to be much less than that of a
smaller smoke machine on an interior sct.
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Generally the Megafoggers are mounted in a trailer or on a
vehicle or boat, along with drums of smoke fluid so they can
be quickly moved in position to compensate for wind shifts.

Y T T T S N N YT TN o

HAZARDS:

A's far as Smoke Machines are concerned Megafoggers are the
most complex to operate as they require almost constant
monitoring of temperature and fluid levels. Megafoggers
should only be used On-set by experienced operators.

As previously discussed, overfogging of enclosed spaces
should be avoided. The lollowing is a series of excerpts from
the operating manual for the Dyna-Fog 1200:

"The Dyna—Fog 1200 Series 2 Fog generator employs the
concept of the automatic fuel oil heater to generate hot gases
flowing at high velocity. The heated high velocity gases
vaporize the formulation and discharge into the atmosphere
where it is condensed rapidly causing negligible formulation
breakdown. This machine is intended for outdoor use only.
Use of this machine in any confined space may creale
hazardous conditions leading (o a fire or explosion.”

IFogging Formulations. All thermal fogging formulations are
combustible; that is, they all can be caused to burn. This is
true even of high flash point or "no"” flash point formulations.
A combustible liquid vapor can be ignited because it readily
forms a uniform mixture with the air which contains the
oxygen needed for combustion. However, fine particle of
combustible liquids or solids suspended in the air are capable
of propagating flame one to another once ignition starts.
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A good analogy is the grain mill explosion. Although the fine
particle dust in a grain mill has "no” flash point, the phenom-
ena of the grain mill explosion is an all too common occur-
rence. While a high flash point or a "no" flash point
formulation will ignite far less readily than a low flash point
liguid, and for this reason is strongly advocated, the high or
"no” flash point formulation can ignite if the proper conditions
exist. These conditions are basically two:

1) A sufficient volunie of liquid in the form of fine particles
suspended in the air.

2) A sufficiently high energy source of ignition.

Do not use any formulations with a base more flammable than
kerosene, Diesel fuel or No.2 fuel oil.

USE OF FORMULATIONS WITH A BASE O ALCOHOL,
BENZENE OR GASOLINE WILL CREATE ITAZARDOUS
CONDITIONS LEADING IMMEDIATELY TO A FIRE OR
EXPLOSION.

EXCEEDING A CONCENTRATION OF | GALLON PER b - '
50,000 CUBIC FEET (3.8 LITERS PER 400 CUBIC @@] lhl.‘OnghOUl this report t have concentrated mostly on smoke

METERS) CAN CREATE HAZARDOUS CONDITIONS ' fluids and Smoke Machines. This is because they are the most
LEADING TO A FIRE OR EXPLOSION. . common producers of smoke, to which film crews will be

' W exposed to. In this chapter we look at smoke canisters and
* * * # # * * # # & 4 * o 1T simokc compositions.

e 18 )
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Smoke was uscd exlensively in World Wars One and Two ot
both screening and signalling purposes. Many of the formulas
used for creating these smokes were irritating and toxic.

Today smoke compositions come in many different forms and
sizes, they are used in distress products for the marine
industry, lreworks applications, pesticides and military
training and operational activilies.

The smoke products aud compositions we usc here in Australia
for Special Effects usually fall into one ol these categories. In
America there a few companies who supply special smoke
products for use in the Fifm Industry.

1
Smoke is generated from chemicat stwoke compositions by
one ol the Tollowing processes:

1) The hurning composition ¢reales o vapour which
absorbs moisture from the air, usually produocing white
smoke.

2) I'he material is vapourized hy (he heat of combustfion,
(hen condenses again to form fine solid particles which

creiale sinoke.

3} Smoke is created (hrough imperfee! combustion of the

SS‘E COMPS

composition, generafing {iny particles of carbon. Asis (he
case in crealing Black smoke.

4) Coloured smokes are produced by vapourizing a dye
(hirough combustion. The dye condenses info fine solid
particies which appear as coloured smoke. Large amounts of
dye necd to be used in order to produce visible coloration of

the smoke cloud. Simple coloured smoke compositions consist
of 60% dye, 20% Oxidizer and 20% fuel.

One of the principle ingredients used by the Germans in World
War Two for producing smoke was Hexachloroethane, Cp Clg

ltexachloroethane, more commonly referred to as HHC was
mixed with zinc of various forms to produce white to
grey-white smoke.

ITAZARDS:

IC smokes produce gases of zinc chloride which form
hydrochloric acid and zine hydroxide on contact with
moisture in the air.

[C (Hexachloroethane) Smoke Canisters have been employed
on film sets for exterior battlescences and the like, but are
rarely used these days. One product, an HC spotting and
screening smoke originally used by the Army in World War
Two and shot out of three inch mortars, produced voluminous
clouds of dirty grey-white smoke.

These canisters were sold for Effects usc without tailfins and
squibbed for electrical firing. They should only be expended
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outside and inhatation of the smoke produced by them should
be avoided.

1§ <
H 3

Usuzlily created through the combustion of Black Smoke
Pyrotechnic compositions, or the burning of vehicle tyres.

Black smoke comps. consist of carbon rich compounds mixed
and burnt with an oxidiser. Large numbers of carbon particles
are produced duc to incomplete burning of the mixture.

The main carbon rich chemicals used are anthracene and
napthalenc. Anthracene C4 Hy is produced through the
distillation of coal tar. Napthalene Cyq tlgis also produced
from coal tar and will be known to many of you as the smelly
white flakes used to stop moths from eating your clothes.

Most Black Smoke comps. are not suitable for interior use.
fnhalation should be avoided, and respirators with organic
filters employed. Large particles of carbon will float in the air
for long periods.

Non-toxic Black Smokes are possible but [ have yet (0 see one.,
Discussions with Australian Defence Industrics suggest that
they could create a smoke canister that is non-toxic and uses a
dye to create black smoke instead of through incomplete
combustion of carbon rich materials. llowever, most Black
organic dyes that could be used, are actually a very dark blue
colour and this may be a limiting factor-in creating a dense
black smoke via means of a dye.

» avrie w3 h v bl beeee av o e——— = v -
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Coloured sinoke compositions consist of dyes, a small amount
of oxidiscr and some kind of carbohydrate, usually lactose
(mitk sugar) or sucrose(cane sugar), which lowers the burning
temperature. The composition is either pressed into pellets or
directly into a casing. The heat generated by the oxidizer and
the lactose or sucrose is enough to vapourize the dye and lorm
tiny coloured particles in the atmosphere.

Further ahead 1 have mentioned specific companies and sources
of coloured smoke compositions.

r3n
P'he term Smoke Pot is a general one to describe pressed

smoke comp. or pellets in a cylindrical cardboard or metal
cotntainer,

Smoke Pots can be lit via a fuse, electrically ignited or be set
off via a strike-sensitive igniter similar to matches. They can
generate very large quantities of smoke and are most often
used on exterior scenes areas which would be difficult to cover
using smoke machines. Smoke emission times vary as do size
and colour.

Smoke Pots and cannisters generate a lot of heat and can easily
set Tire to any combustible material around them. Water
extinguishers or sand are the best methods of extinguishing
them.
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St Marys M.F.F (Munitions Filling Factory) was established
at St Marys between Sydney and the Blue Mountains in 1957.

Recently privatised, St Marys now operates under the banner
of Australian Defence Industries,

One of the products produced by A.D.I suitable for use in the
Film Industry is their range of SMAREX Coloured Smoke
“renades. The smoke is non-toxic and is available in a variety
of colours red, blue, green, yellow-orauge, yellow, orange
and white. the smoke emission time of the cannisters can vary
from 15 to over 100 seconds.

SMAREX Smoke grenades are primarily intended for military
use, however, for "Crocodile Dundee 1" St Marys especially
produced an Off-white Smoke Canister (o simulate bush fire
smoke. Australian Delence Industries are interested in supply-
ing the Film Industry, and where economically practicable will
look at special orders. :

The composition of SMAREX smokes is very similar to the
description T gave for colourced smokes on page 49. The
organic dyes used are a pyrotechnic grade and are regarded as
a very low hazard to health.

| SPEC.!E MOKES
Soons o T " AL

Nico P11 Smoke Pellets and N Smoke Blocks are produced

by Nico Pyrotecknik of Germany and distributed in Australia
by Kenmax Special Products Pty Ltd.

Nico Smokes are primarily designed for military and civil
authority use, and have been designed to replace HC smokes.
They are also frequently used in the testing of air-condition-
ing.

The unique thing about the Nico products is that they are free
of any outside container or casing. Small chips can be cut of
the blocks, and these chips are often used by Special Effects
men for special smoke situations, like creating cooking smoke
or radiator steam. Nico smoke is an excellent product for
Special Effects applications.

The Nico NI blocks come in 100, 200gm, 500gm, 1 kilo and
10 kilo sizes. They all generate enormous amounts of white
smoke. The smoke has a slight burnt caramel odour to it, and
is considered to be of very low-toxicity. Small amounts of
Nico smokes can be used inside but care should be taken not to
create excessive amounts of smoke in enclosed spaces.

Nico 'l Pellefs come as four x 7 gram pellets to a packing
tubc and generate resonably large quantities of white smoke.
Bach pellet burns over a 20-25 second period. The pellets are a
convienienl way to quickly create white smoke. Ken
McBroome rom Kemmax Special Products refers to the pellets
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as Son of NT. Chemically the pellets are only slighlly.dlﬂcrt‘,}ﬂ
f;'Oill the NT blocks, and arc even less irritating to inhale n

concentration.

The following is an excerpt from a Nico information sheet on
the N'T screening smoke :

‘echnic ala: .
;‘EZI?;‘;E‘{I J(Sl‘ ]zi‘nc oxide and ammonfrun salt lmsctd. r'; chemic-
ally neutral and has virtually unlimited sm.mgc' llf(,’: N
Combustion is at ca. 800-850 degrees celsins, anfi ';.sf (u]r? mof
Burning continues evern under watei spray c:()rizixlz{rlz.?.[.lfrék ,-,,
combustion depends on free surface ared. e.g.;l{). r.().g 0 y mn
1 minute or S minuies. Tgnition by ]J)'I'()!(’C/H!iC.I.Il.S‘(,’I.!..S', Lftv((:,
trical fuse, storm match, cigarefte, mmch,./;cr (,lh;‘.ﬁ;l(()l)l);if::, ,-,;
Smoke pH value 5.6 - G.2 dense p‘m'e 3}*]::{(3, m;))g (,;- e
extremely high concentration, pa.r'lm!e size 0.7 - - :.)’ c ”m.,!
Ash: is ca. 1% Dy volume of solid and is non abrasive,

toxic — mostly carbon.

SPECTRASMU )
L os Angeles based Tri-Bss Sciences fnc. produce a wide
a2 1 s o Gt etra
range of white and coloured smoke products called Spectra

smokes.

R . AS 1 (_kc 1S a {lll(l )l )
3 i t ] \W ‘I
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the room: Burning temperature is around 170 degrees F.

Spectrasmoke products can produce the following colours;

white, red, yellow, green, blue, violet, grey, off-white, orange
and pink.

Personally, 1 feel the colours are not that bright and happy but
a little dull looking. Different smoke cookies can be ignited

together to produce different shadings and effects which is
very usclul. '

The Spectrasmoke range has been extensively tested in the
U.S. and is considered non-toxic. Spectrasmoke products have
been used on numerous films and television shows in the U.S.
and are considered by some to be the industry standard.

HAZARDS:

"} ri-Ess are secretive about the actual ingredients used in their
Spectrasmoke products, and since they contain no hazardous
materials they are not required to supply a M.5.D.S. Sufflice it
to say that they would work along similar lines to other

cotoured smokes. Consisting of an organic dye, oxidiser and a
fow burning temperature fucl.

The following is an excerpt from the Tri-Ess Special Effects
Catalog on Spectrasmoke :

In October 1986 at the request of NABET (National
Association of Broadcast Employees and Technicians) the
Center for Discase Control of the National Institute for
Qccupational Safety and Health evaluated a group of fogging
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Joggi aterials. "No health cffects on the skin, as it is extremely cold and can cause localized
] ing n s. _ o |
s and solids) Jog§g& dfec o b
(o i ’ sonld be expected .
‘hor yonents ¢
Y ¢ (o the airborne comj ; .
rom exposure : CO pectss
{!‘h aci[d [evels were all below 7mglM™ whichis the o
e : . o ' event
dopted by OSHA. This level is sufficiently [ow fo p! j\ van
adopte ! . reve '
!oti[c injury, but improper use could cause rc.vpuadm) n
(r' . It is possible that operators may be excee fg;vt e
el \ o ottarion.” The Institute jett
: Cirritation.” The 18 )
i can cause greater irita . ‘ 5
level which can ca ration. " "/ A
simple precautimmfor nse and exposure are someti g

ed by personnel.

.Liquid Nitrogen is used infrequently on Australian movie sets

but it is worth mentioning briefly. Liquid nitrogen can be used

to generate a fog effect similar to Dry Ice Fog. Extreme care is
required when using liquid Nitrogen . '

w
£ I

None of the materials used in the com;msiric.u’r P;’,j,fj”:,,::/i{
known health or safety hhazards. However, rhe!{ c]s:;” ,';,t(,,o,.y
o be irritating to some people. Peoplewith .;! .1 m;’
oble lleraies or pregnant wonten should avoid a b}
Pr;)ﬁrl;(’:;f,ci':m;s“ugr‘c 10 .S'pccn'asmukc or any other f0gg8ing
exte 4 eXpos

materials.

/-\/B(_Acid & Base) smoke is a chemical smoke which is
produced when two different liquid chemicals interact, (usually
Cyclohexylamine and Ascetic acid). Component A or B can be
sprayed onto a surface then the other can be misted on from
above creating the effect of smoke appearing from nowhere.

“This smoke is Toxic, the liquid is highly acidic and will burn
the skin. Vaseline or barrier cremes can help protect the skin.

© The fumes will attack the respiratory system, the nasal
“ passages and affect the eyes. It is imperative to ensure
- adequate, ventilation and protection. A/B smoke is excellent

« for creating special smoke effects, so long as it is given proper

Py ey ’ i . b ” ds ,10]:88.
g - - . < ) ’ll(’]&‘l OK
5 y y
Ogt/ y

yibrant to the eye.

Respirator masks with organic filters should be used as

protection-against the fumes of A/B smoke
]

i > ' create
Food gwidé liguid Co?2 in bot.tlc‘d form lwslgkt"t‘c,lﬁl']l:z‘eélz.o“ o
ffect of ruptured steam lines and the H L B
o . as such, it does provoke questions rot
B earbrzl:l ‘: m c%;cnliaﬂyﬂhul‘mlcss, although care must
crew me s. 1t is est
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Produced through the University of Sydney, this unit uses
Ultrasonics fo produce a water fog. Nicknamed the cold coffee
perculator the unit generates high frequency ocillations which
shatter water molecules and allow them to form an aerosol.

Cameron McClean, a Technical Officer at the University of
Sydney, has built a small unit which will completely fog our a
cool room 3 metres square. The unit costs $600 to produce
and requires a mere 45 watts of power to run. Cameron has had
difficulty finding circuit protection small enough! Ile has built
over 300 of these units, their purpose is to create dew on the
leaves of plants for research into fungicdes at the school of
agriculture in Castle Hill.

Further development of this system could undoubtedly lead to

a very safe and quiet mcans of smoke production for interior
use on film sets.
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The equipment and smoke products mentioned in this report
are available from the following suppliers to the Film Industry.
This is not intended to be a complete list of suppliers in
Australia, but most of the smoke products covered in this
réport are available from one or more ol the companies listed
below.

SPECIAL EFFECTS EQUIPMENT AND SERVICES:
Portalog Smoke Machines

Mega Fogger

Small Mee Fog system

IGEBA Swingfog Machine (with coloured smaoke)
JA JA Foggers

Cracker Fogger

Type 3000 Water based(Safe)

and oil based Smoke Fluids for sale

Hire and Sales of Smoke Machines and Products
CONTACT: Neville Maxwell

PHONIE:(02) 450-2956

FAX: (02) 450-2956

KENMAX SPECIAL PRODUCTS:
[mporters and Distributors of

Nico Ph Smoke pellets and

100, 200, and 500 gram NT smoke blocks
CONTACT: Ken Mcbroome

PIIONE: (02) 872-5335

FAX: (02) 872-5657

57



THE SMOK EPQRT

PRIDIE EFFECTS:

Cracker Fog System with

2x Venturis for breaking up smoke
Requires large Air Compressor
CONTACT: Tad Pride

PHONE: (02) §07-3099

CINEFFECTS

4x Gas operated London Foggers
Mini-Big Smoke

Available Tor hire

CONTACT: Tom Davies
PHONE: (02) 361-3122

HOWARD AND SONS PYROTECHNICS:
CONTACT: Don Wilson or Les Howard

PHONE: (02) 627-1694

A variety of Stage and Quidvor Smoke pots,

and Smoke composistions.

Pyrotechnic Liscenses required for loose Smoke comps.

Smoke pots arc available in Red, blue, green, white, orange,

and yellow. Can be set off electrically or hand lit. 15 sccond -

burn time in aluminium cans or 60 second burn time in Card-
board tubes with metal base and top. The composition is the
same as used in SMAREX smoke grenades.

Howards also stock Nico N'T smoke blocks in the 200 and 500
gram sizes, as well as the PH smoke pellets.
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COMBAT SIMULATION SYSTEMS (AUST.) PTTY LTD.
I'5 second Orange Smoke pots, Nico PH pellets and NT
smokes. Special orders accepted, can provide coloured smokes
with a variety of burn times. Using SMAREX pellets in own
casings.

CONTACT: Rod Morris

PIHONE: 8§72-5657

FAX: 872-5657

ROGER GEORGIE, INC
Special Effects Rentals
14525 1/2 Bessemer St.

Van Nuys, California 91411.

R oger is probably the largest supplier of Special Effects
Eqguipment in the United States. He is the main agent and
distributor for the Mee Fog system, which produces a safe fog
cffect from water. Roger has Mee Foggers available for both
sale and hire. The systemn has been uscd extensively over
recent years in the United States. It certainly is an exciting
system and one that will find many applications in Australia.

Roger also has a range of vibrant Coloured smoke powders and
cookies.

Both Madewell Smoke machines and fgeba TF-30s arc
available through Roger George also.
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TRI-IESS SCIENCIES INC:

1020 W.Chestuut St.

Burbank, CA 91500

T'¢i-Ess is a Los Angeles based company which initially sup-
plicd chemical products for Universitics and U.S. Spc'cial
Effeccts men. As demand increased they developed a wider
range of products for Make-up and Special Effects men.

M any times in the preparation of this report | have concluded
that it all comes down to exposure.
No exposure — No risk !

fixcessively high levels of any fog or smoke media will be
ircitaling and potentially hazardous to those who are
exposed (o if for long periods.

s of -toxic coloured : . .
They now produce a specialty range of non-toxic colo However, proper use and application of Special lffec(s

< nown as Jans g . . . .
smoke products for film and television use known Y Swoke malerials is unlikely to produce any defvimental
SPECTRASMOKE  which is available as: ; health effects to those persons exposed to them.

Sinoke Powder, 1 would recommend wherever possible:

- POLS ) N . .
Smoke ’ I? roductions should employ responsible, experienced operators

kics, (a solid disc which can be broken into chips) : who arce familiar with the products and equipment they are
) ' dealing with.

Smoke Coo

20 e Smoke stacks . C . . .
¢ ¢ ’ Persons should avoid inhalation of chemical smokes like

Titanium Tetrachloride, A/B smokes, Black smokes or HC
(Hexachloroethane smokes) without some form of respiratory
protection. Bg. Respirators with organic vapour cartridges, not
dust particle masks. '

in Cartridge form, and as Smoke grenades.

Sensitive individuals or those with breathing difficulties such
as asthma should remove themselves from smoke filled sets if
they feel adversely affected.

i %‘a
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THE AUTHOR: Alan Maxwell has been working in

ABOQUT
980 on some 16 Feature

the fictd of Special Effccts since |
Television mini-series and shows. lle has

films and over 25
ith smoke equipment and products.

had extensive gxperience W

REFERENCE SECTION

This secli i
section contains material safety data sheets
and other specific information on |
smoke [luids and solids

in January 1989 he received a Travel Grant from the Aus-
tralian Film Commission to visit Los Angcles and research
new smoke products currently being utitized in the Fitm

Industry there.

2 Pages 64-69 contain details of Ameri i
[:]CS‘[‘H_”“.OHIY used smoke fluids and f(()::xlr'(:::l(t)isf:“sn()g] i(c)lr e
ages 70-72 Shell Ondina Oils S

E Page 73 Whiterex 108/307

Jao
|:_~]J :):Igb: 74 I{O%E:r. George Water Based Fog Fluid

age 75-77 Triethylene Glycol
) Page 78-80 Propylene Glycol

SPECIAL THANKS TO:
Roger George For providing information and demonstrating

the Mee Water Fog system.
Thaine Morris at BOSS FLLMS for allowing me to observe the
Mee Water FFogger during filming.

at Tri-Ess Sciences for providing Data on

Kimberly Greenficld
act with Los Angeles Elfects

the Right-to-know faws and cont

men.

****i::k#::{::i:*:{::{c:{:;{:*r(-:**:i:*ﬂf4::&:*#:*?}:-ﬁ:ﬂfﬂ:*:{::&::}:ﬁ:*

id bl . . PP -ty ¢
I his report was produced onan Alari 104087 Computer ;15

using Pagesireat and output o a Qume Lager Printer.
3):-1:*:k*ﬂ:*:}:*****:}:**********ﬂ:ﬂf*&::{:**:l:*#:kﬂ:
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Oclobex 20,1986
HE 85-253

CENTER FOR DISENASE CONTROL
NATIOHNAL IMSTITUTE FOR
OCCUPATIONAL SAFETY & HEALTH
ROBERTA.TAFT LABORATORIES
4876 COLUMBIA PARKWAY
CLNCINNATI,OH45226

Ms. Diz Argo-Clark

National Association of Broadcast
Employees and Technicians

20 Aqueduct Avenue

Midland Park. New Jersey 07432

Dear Ms.hrgo-Clark: - N .
In March 1985, the Mational Institute for Occupational
n o !

Safety and Health (HIOSH) received a ueq?est from .
. he National nssocialtion of Broadcas

o catives of b
LepresenLatlve al 15,%to evaluate

Employees and Technicians (HABET) - Loc e
m loyoe exposures to artificial foggilng compounds whic
e us;d to generale "fog" or 11 gmoke’ ! during tihe

are

filming of television commercials and rock videos.

a few artificial

infor i on
NIOSH had some background information =

fogging compounds from previous surveys. In addition,
acds cerns expressed in the request. NIOSH
the manufacturexrs of the

ting analyses to determine the
rr

address the con
collected information from

c
compoundsas well as condu

R
composition of the fogging compounds and the fogs

they generated under laboratory conditions: This i
information was compiled such that appropriate samp-il g

media could be assembled to measure the chemical

composition of the airborne contaminants

REFER EI"SEC’I‘ION |
eT—
produced during the actual use of the substances.

Establishing a sampling and analytical strategy was
complex, based on the number of fogging compounds
avallable and their varied composition. Based on

the information which was gathered during the planning
phase of this project,a decision was made to sample for
tLhree groups of contaminants.

A charcoal tube would be used for the collection of
organic compounds. An impinger containing distilled water
would be used for the determination of acid mists and
cellulose ester filters would be used to determine the
concentrations of minerals and metals.

NIOSH first attempied to collect airborne samples of the
contaminants generated by the use of the fogging
compounds during actual f£ilming situations. Due to noise
from the sampling pumps and breakdowns of studio
equipment, the samples collected were judged
unrepresentative.

An attempt was then made to collect air samples under
simulated conditions with a 12 to 13 foot ceiling. The
studio was equipped with a large exhaust fan to evacuate
the fog after each simulation. In general,the studio was
fogged to simulate conditions which union representatives
said approximated conditions during a ''snoot’’. Attempts
were made to collect samples over a two to three hour
period. '

Most of the fogs settled or dispersed before that period,
and additional fog was generated, as would be the case
during an Gactual filming. After each simulation. the
exhaust fan was operated for one~half hour to one hour to
evacuate the air of the product used for the simulation.

During the time period of two days (May 29-30, 1986),
seven different fogging compounds were tested. Three of

05
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the fogging compounds, Rosco Fog,Mushroom Fog and Optimist
e L ’ .

were liguids.The other four foggiling compounds,oll?gnum

5 : Smoke Powder,Tri-Ess Smoke Cookie;
Spectrasmoke

Gum; Times Squaxe .
gpectrasmaoke RBlue and Tri-Ess Smoke Cookie,

Red were solids.

Ti harcoal tube samples
2 £ 13 filter samples, 32 c

N e i during the

The filters
the

and 19 impinger samples were collected

simulations using the scven '
were each analyzed for 28 elemental minerals, . .
o analyzed for 5 acids and the chafcoa_

for 14 organic compounds which were

fogging agents.

impingers wer

: 1
tubes were analyzec : . :
identified to be present based on gas chromatography/mass

S Eoll tr na ses ©O 3 a mbe <
yectrome Y Y a xepreoent Live nu
5S¢ I a 1 £ v 1m 1 f

samples from the set.

: co be
A review of bhe sampling results snows what appears t
s samples as a resulk of testing
in the same location over a

cross—contamination of
‘A i ompounds .
several fogglng ¢ : . : g
hort Lime period and also contamination of the organ
Slo ’ 3 . _von
por samples as a result of a floor strippilng operatl
o i i i i the
occurring in an adjacent studio during the time of

inter o ifferences
testing. However, We believe some interesting differen
.es . ;

in potential exposures based on the type of fogging
compound used can be identified.
agents tested are considered

If the liquid fogging ¢ ain

representative of the liquid produc%s ava%iabchtqt e
geﬁeral statements can be made. It is bclTeved. bt e
floor stripping material used in the studio a Eaéennd
the tests contributed significantly Lo %he n??fii an e
quantity of volatile organic compounds.ld?n?z L;c o
charcoal tube samples.hs a r?suit, ?o ln?;Y;{qu

organic compounds neasuned w%ll be ldeftx ied o

as such information may nob accufa ely
products. Howevel, it

the fourteen compounds .

all were of low toxicity and

quantified,
reflect fogging compound

is important to note that
. RPN s fied
jdentified and quantlfle ; :
all concentrations of volatile organic compounds
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measured.even wikth the unknown contribution of the floor
stripper, were less than 1.4 ppm. These concentrations
are below levels believed to cause any adverse health

efifects. Hydrochloric acid levels measured during the

testing of two of the ligquid agents showed concentrations
of up to 0.8 mg/MB.

It is believed these levels are a result of residual

levels of acids from testing the solid materials, as
previous analyses of the liquid agents gave no indication
of components which would release hydrochloric acid. In
conclusion, no hazardous compounds or levels of

were identified in association wikth the
Jiquid compounds.

conbtaminants

In reviewing the data for the solid foggling agents,
certain general statements can also be made. The Olibanum
Gum is a natural product and should be considered
separately from the other solid materials tested. Only
low level exposure to organic materials, especially
terpenes was measured.

No health efifects fLrom exposure to its airborne

components would be expected. The other solid compounds

tented appear to have similar characteristics and are
similar in release of airborne contaminants to othex
solid smoke generating devices previously evaluated by
NIOSH. Only low level axposﬁres to volatile organic
materials were measured.

The nost significant exposure as a result of the use of
these materials appears to be exposure to acids,
particular hydrochloric acid (HC1).

in
During testing of the
ae0lid materials all samples showed positive levels of HCl
with concentrations ranging from 0.21 mg/ME3C up to 4.8
mg/ME3¢. The OSHA standard and ACGIH TLV for HCl is 7
mq/ME3C. This ceiling limit for HCl is interpreted to be
sufficiently low to prevent toxic injury. but on the

horderline of severe irritation. Exposure to HCl at the
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levels measured during the simulation would easily
account for the irritant symptoms being reported by
employees. [t is alsc very likely that the 7 mg/M3 level
is exceeded al times during the use of these compounds
resulting in the possibility of health effects beyond
those of irritation.

Therefore, based on the information collected during the
simulated use of fogging compounds we would draw the
following conclusions:

1. In general, the use of liquid fogging compounds in
confined areas appears to pose less of a health
hazard than the use of solid fogging agenls. This
statement is based on the composilion of the fogging
compounds and the measured contaminants released
during their use.This, however,assumes the specified
fogging machine is used and the thermal settings are
correct so the fogging agents do not undergo thermal
decomposition.Hazards associated wilh overheating of

iiquid compounds were not evaluated.

2. The use of the majority of solid fogging compounds
will result in exposure to hydrochloric acid. The
degree of exposure will be related to the compound
used and its extent of use. Further evaluvation under
the conditions of use are needed to determine more
accurately the concentrations genervated and their
potential for serjous ol long term cffects.

It is reasonable at this point that all warning labels on
these materials should be followed.Some of the solid
fogging compounds caxrry warning labels indicating that
they are not to be used indoors. It is reported Lhat such
warnings are frequently ignored. It is imperative, fox
safety reasons, that a2ll warnings be followed.

Based on new sampling equipment now available. we feel
the noise associated with sampling can be reduced Lo a
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leve) which will allow sampling during filming. Such
sampling is essential to determine the extent of
exposure, its potential health implications and
appropriate safety measures to be followed.

A NIOSH industrial hygienist will be contacting you in
the near future Lo pursue the possibility of conducting
additional sampling. If you have any questions concerning

Lthis information. Please feel free to contact me at
513-841-4374.

Sincerely yours,

Dawn Tharnx

Chicef

Industrial Hygiene Section
Hazard Evaluations and Technical
Assislance Branch

Division of Surveillance, Hazard
Evaluations and Field Studies

ce:David Turetsky. NABET

6Y

s mwm : %!bllww;rvr- frm e My e e ® am o — Sreaisvmwey gy o .



THE SM @EPOR'I‘ S—

ONDINA

'a!” .
’ 5‘71‘7?][}@ eog o

e e ——

OIS

MEDICINAL QUALITY WHITE OILS AVAILABLE IN1SO ]
VISCOSITY GRADES, 15, 32 AND 68._ i

'DESCRIPTION |

Shell Ondind O arg water whito ans

R whi gl tneat the putity sequirements of the

R hishy Pirinaszspears sod U S Fowd & Dog
Adinaugtratien Neguaton 172,878,

¥ ol Orafing Qs b o aprplivation fo lhe Tesondstuti,
phanmaccutical, castatle and vetecinary ndusitles
wihet e lutiticant sontact with locdsatutl, med ainal of
Shin e ¢ products is hhely.

{SUMMARTEﬂiBEHEﬁH§}

As Slinll Ohwfing Oils meel the highest
Phapnacopse 4 stand1rds, thay ara sate lousein
1ot pransgitg and pharmaceotical Indusities.
Prey pie almass Gisteloss amd udourless ami do
not leresce i gaybght.

- . . . - 4
*PERFORMANCE FEATURES j
Supplicra and UsCLs IUst LIy svery precaution to

enzara sl ties is 10 poasibilily al Shall Ondina
oo tamination by products which could desioy the

1 pagreasury purity and auality.
%HEAtninnnsnfgI{}
Shinll Onedirs Oy ars mostunlikely to noae any
Yo Hazared I nen s e o e reconnenrtlod
appheators However, s alwayr: drvisable 10
obse-ve oad standatds of cleanliness and
paersiint hygivee and etk ly wvoid pro‘oaged
«kin comiaci with aty cits Full Salery Data
nformabion Jor all Shell products i3 avainble on
Teegd,
t
T YPICAL GHARACTERISTICS |
I B ons g Visc. VisC.
y Flash Pour Visc. 3
l %!??»L‘(’} Fo:ls'&. Poit @ AFC @ 100°C  Indnx
' = #
1l ¥ 0%11 = €St csit
i . s e o e =
———— —
e o —— e e —— a3 5
Shell Qudina O 15 0.3¢4 192 e 5
l' SrAtrent ™ amse 200 -9 32 53 %8
1 §0 0803 230 -8 o8 :
1
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HEALTH HAZARD INFORMATION

HEALTH EFFECTS
SWALLOWED
Non-toxic
EYE
Non~irritant
SKIN
Non-irritant
INHALED
Mot applicable
FIRST AID
SWALLOWED
If swallowed, do NOT induce vomiting.
of water.
SKIN
Wash with soap and water

CLNHALED

Mot applicable

ADVICE TO DOCTOR
Non-toxic medicinal grade oil.Treat
symptomatically.

Give a glass

PRECAUTIONS FOR USE

EXPOSURE LIMITS
5 mg/m3 TWA
VENTILATION
No special ventilation required
PERSONAL PROTECTION
Not required
FLAMMABILITY
Not a fire hazard

SAFE HANDLING INFORMATION

STORAGE AND TRANSPORT
No special requirements
SPILLS AND DISPOSALS

Collect for disposal. Dispose of according to

local requirements
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FIRE/EXPLOSION HAZARD
Not combustible
OTHER IMFORMATIOHN o
Meets B.S.P."liqui

oil"

REFERENGPESECTION

Mo bl O“ﬁ‘:’f.‘.l?ﬂo Limited FRODUCT :

wWHITERCX 108, 307, 3306, 331D

MWIERIAL SAFETY DATA BULLETIN

uste

Mrilicinal quallty pacaifin olln for cosmetic, pharmacautical and/or (ndusxtrial usn,

d paraffin" and U.S5.P."mineral

INCRLUIEKRIS: 1ighly refincd white paratfin ofle

Contact Point: SHELL
pate: 24/7/88

PHYSICAL DATA: AIPILhARILY Water white Jiquidn

Crade 308 107 130 i3ip
Densiry # 15°C 0.04 .84 ©.87 0.27
Four Poleut O -1e —1R -15 o
Flash Polnt °C 170 170 230 2130
Vigconity c5t @ (p°C 13 13 58 3]
Doiline rolnt ©cC > 300 >300 > 2100 > 300

Vapoutr Preanur~ mr filg @ 20°C € 0,1
PtRE £ [XFLOSION HAZARD DATA: rlash polnt over 170%C. Wil
hiall temprentuzma. Extinguisti Lires with cO
ahoitld wear aelf-cuntalned brenthing appara
and §a teva larga for hand-=held extingulnberc,

< 0.1 «0.1 <. De3

PO BUtn Unlese heated to
+ Dry Chenlcal, roam or BCF, [ile Lighters
Euu le fire $n Ip poorly ventilated nrea

Ff{tact Gf over=exposures

HEAL [HL HAZARD DATA: BELIFITICNS
'¥ o >-.A—Clll( JOMEITY CLAEBMPICA1IOS i
3 —_d

! v} W EFTECT ot .
] SUIGHILT TRXICTL) SLIGHI B {TANT Hat expgcind o k.ae A problem.
e 1 JOIELLY (L L #0304 IC 7)) MOERLI] IRRIIERY
M roee [ Drral [amras et #mne | otene Toute 2 i:kl):.“.‘ lﬂligiﬂu‘wl
pASN HIGHL Y TD1IE ¥ T nmg
" o ] hd 21 immnpes v

tRENGLHCY & TIRST AID PROCEDURES:

2 frL CONJACT: riunh with water,

Y1 COUHIACT: Whrh expoarmd neaas with sosp nd water.

pagl . Remove from futrthar sxpisure, IL disconfozt pezalstm, seek pneddical
THIRALAT 1O anmintlanca. )

‘ ! INCY BT RON But expecled to b= a problem. 1{ uncomfortable, seck medlcal sssistance,

—

) .

3l

ot CPRLACTIVITY DATA: IWDYDILNITIES Strong oxidisecs,

llazardous decomponltion produet: Carbon Monoxide
Prodduct 1+ connldec~d «table,

SPilL Of tEAK PROCLDURE: Abaorb on firn retacdant nawdunt, @istomaceous wxaTth ot Oth=c
sl beril , Diapske an pormal refuse, Waste managenant: Dissolve waste In 2 flnrmpable
maLvinrs and dlnpoce by supeivieed incinsration in compliapes wlth loosl rrquintions,
[“Henuneended L1amprble noluent — Diaxal OIl, Kerosens or Jleating OL1}.

H SIORALL ¢ MANDLENG FROCERURE: PGIECIIGN: Mo mpeclal ragquirementn.

VAT S0 Gl Gctaber (1983 T0w W ERrETIon FOEFER
O U6290) (guporecdas Jan. 1983 leaue PXWSIVIM WIGIEVI:  H.H. Tresider seuTn M auasl e
C 1T entikled TWhiterex 3307} ULMNICEL STVICL: P.L. Pogercs T tiwonr617-0111
ford ALCRIA IGH LO4

12322940 MEDICAL: P.D, Clark TN A asof

' T2

“oe Beterae 301 AnTueeetine Otata 9 A1Ey foee 1) scantile and §9 altered In gend Erlth, bud o3iliaed searsntry. Sings (enettines
¢V ot aer turtenaiity £f the peudert tovered Bercin tor prrllieTar waen are Deposd oee cerlre), ¥ eisty pl agr gt the prefut
Vertad haraan wvg acqered Ly dhe weer, Valhing Reecin shall be conalewed us popaenerendatlon fom yies ehls tefofnge salte
Sebie by o tsbragonng ganee vacer valid [rients,

Voark e drfcesadien providad bivetn ¢facdesty o pclentio]l harard or hirsrdeun Ingraatunl, sdiquals wizning 1havld e prasteed

4 fo voiloatay seg obves a1g sikvontiate pratoviiors falen, Snelucing {9 perctice df gued Irdusletal Lygfen.*
!]
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Roger George, Inc
SPECIAL EFFECTS
14611 Bessen1erSL,Vanlﬂuys.Cf\QiAll

FOG. ELULD_ THEORMATIONAL DATA SHEEL

product Mame: Fog Fluid
Manufacturexn: MP Associates, Tnc.

484 Lake Park Ave,

Oakland, Ca. 94610

(415) 465-0782
Specifications:Consists primarily of water,

-ols and scents.

gi?;;;n; Restrictions: tlone; non-hazardous
;izeztiié is designed to produce den?e.whiti smoke
Cor atmospheric offects in the entertainmen
igd:iigziate any apprehension about Lthe use of ogg
materials, the basic ingredient presents no haia: 3
when being used. However, some people do havz o id
tolerances Lo various smokes th%n ?thefs, an -coi
experience minor throat oxr eye irritation ovex at
extended period of time of exposure.
vie recommend that our product be us?d in a -
well-ventilated area. Any persons with resplfa or¥
problems should not be directly ex?osed. It %s‘?u;
recommendation that any persons us%ngvouc maLelta
ezercise prvecautions necessary to insure adequate
;ziiliztzig.chemicals used in the Tanu?a?tuz%nz Zi
Fog Fluid products appear on the DxrecL?Ls' 1Ssquty
Hazardous Substances and therefore a Materia afe
Data Sheet is not required. )
The information accumulated hexeln 1
accurate, but is not warranted Eo bﬁﬁ whitxe:
originated with MP Assoclaltes, Inc.or not.

is believed Lo be
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EXERACTS _FROM

ICI BRODUCT BULLETIN
ALTERHATE NAMES:
Triglycol, glycol bis(hydroxyethyl) ether, ethylene glycol
bis (2~-hydroxyethyl) ether.
DESCRIRPTION:
Triethylene glycol (T.E.G.) is a colourless hygroscopic
liquid. It is readily soluble in water and alcohol and is
partially soluble in ethyl ether. Its properties closely
resemble those of diethylene glycol and its end uses largely
overlap. Triethylene glycol has a higher boiling point and
is used in preference to D.E.G. where volatility in a
compound is a faclor.

PHYSICAL PROPERTIES OF RPURE TRIETHYLENE GLYCOL:

Boiling point at 760mm 287,4°C
50mm 198°C
10mm 162 C
Flash point (closed cup) 310°Co
Freezing point . -7.2 C
Heat of combustion akt 20 C ~-B50kcal/mol
Healk of vapourization at 760mm 179%kcal/mol
Spontaneous ignition gemperature 206°C
Surface tension at 20¢c 45.2dynes/cm
Vapour pressure, ZQDC (68 g) 0.01lmm Hg.
101 ¢ (213 F) 0.4mm Hg.
158 ¢ (318 F) 10 mm Hg.
202 C (395.6 F) : 60 mm Hg.

. CREMICAL PROPERTIES:

Triethylenn glycol behaves as an ether and as a
dihydric alcohol, and by virtue of its two hydroxyl groups
it can form mono- and di- ether ox ester derivatives. In
many of its applications triethylene glycol is an
alternative to other glycols, particularly diethylene
glycol, which it closely resembles. It can also be regarcded
as an economic replacement for glycerol, in which role it
has the advantages over ethylene and diethylene glycols of
higher boiling point and lower toxicity.

COMMERCIAL ARPPLICATIONS:

The physical properties on which the usefulness of
trlethylené glycol principally depends are its
hygroscopicity. its high boiling point, its solvency for a
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wide pange of subsktances, and its miscibility with water and
many organic solvents. In some applications it may be
technically mote suitable than glycerol because of ils lower

viscosily-

Cork_Compositions: Di~ and tri- ethylene glycols are often
incorporated in compositions of granulated cork as
plasticisers: as bumectanls they prevent desiceation. The
lower volatility of triethylene glycol is an advantage here,
giving greater plasticiser permanence than diethylene
glycel. There may also be some argumenkt in its favour on the
grounds of toxicity where the product is used in contact
with foodstuffs, Ffor example in bottle cap lineoxs.

Cellulose Film: The most widely used plasticiser for
cellophane is glycerol: this acts as a humectant,
stabilising Lthe moisture centent of the film. In this

application various glycols are suiktable cost-reducing
partial replacements for glycerol and may improve certain
properties of the film; they can, for example, enhance the
low-temperature performance of cellophane used in deep-
freeme storage. Ethylene and diethylene glycols have long
predominated in this role, hub recently, on toricity
grounds, thoir use in foodwrapping f£ilm has been banned by
Lhe U.S. Food and Drug Administration; this lead may well be
followed in other countries. As a result interest has
shifted to othexr glycols, principally propylenc and
triethylene glycols. Triethylene glycol, approved by the
F.D.A. in the Uniled States provided its diglycol content is
below 0.1%, has a lower volatility than that of propylene
glycol, and this means lower loss by evaporation during and

after processing.

Extraction of Aromatics: Triethylene glycol is normally usexd
in Udex units for the extraction of aromatics from paraffin
mixtures; il has greater capacity and selectivity than other
glycols.

been done on

backteria and
glycol is a

Alr_Disinfeckion: A good deal of research has
the effect of triethylene glycel on air-borne
viruses. This has shown that that triethylene
useful and and safe aix steriliser; it should, therefore, bea
of value in air freshness formulations, lncluding those for

aerosol.
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*  STORAGE, HANDLING AND SAFETY:

- Triethylene glycol can be stored and transported in mild

" steel vessels at ambient temperatures wikthout causing
cotrrosion, and, because of its high flash point of aboutb
310°F (155°C), there is little risk of fire. It is
conasidered non-flammable for the purpose of conditions
covering the transport and storage of goods.

"Triethylene glycol is poisonous if swallowed in large

“ quantities and is an irritant to the skin and eyes.

s 1f. swallowed - apply artificial respiration if breathing has
" ceased. If conscious, encourage vomiting by giving two
tablespoons of salt in 1/2 tumbler of water. Seek medical

. attention.

, 1L. inhaled -~ 1In high
. and vomiliing, dizziness and shoriness of breath may occur.
" Removal to fresh air will reverse these effects.

i 1£. liquid. enters_the eyes - Wash out well with water for 5
minutes,

1f any .symptoms. persist - Seek medical attention.

vapour concentrations headache, nausea

Tt is vecommended that personnel handling this material
ahould wear protective clothing including rubber gloves,
overalla and chemical goggles.
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MATERIAL SAFETY DATE SHERT
DOW CHEMICAL (AUSTRALIA) LINITRD

PRODUCT. NAME: PROPYLENE GLYCOL USP PRODUCT CODE: 70531
EEEECIIVErDATE; 10 NOVEMBER, 1986 poc NQ: 80

1. INGREDIERTS:
PROPYLENE GLYCOI: (CAS NO. 57-55-6)

2 .PHYSICAL DATA:
po1nLinG porinT:188°C
VAPOUR PRESSURE:0.22 mmHg @ 20°c
VAPOUR DENSITY (Aix=1)2.62
SOLUBILITY IN WATER:Complete
SPECTFIC GRAVITY:1.038 @ 20/20°%C
APPEARANCE:Colourless liquid
ODOUR:0Odouxrless
3.FIRE AHD EXPLOSION HAZARD DATRA:
FLASH POTINT: 1030Method used: pmcc
FLAMMABLE LIMITS {(STP in Aix) e
LEL: 2.6%UFL: 12.5%
EXTINGUISHING MEDIA: Waternr fog, alcohol foam, carbon
dioxide, dry chemicals.
FIRE AHD EXPLOSION HAZARDS: Mol available.
FIRE-FIGHTING EQUIPMENT: Wear positive-pressure,
self-contained breathing apparatus.
4 . TRANSPORTATION INEFORMATION: .
This product is not included in the Australian
Goods Code either by reference to a specific

Dangerous

sgubstance name o a generic asubgskance name 03 group.

5. REACTIVITY DATA:
STABJILITY: (Conditions to avolid) Stable under normal

' storage conditions. .
INCOMPATIBILITY: (specific materials to avoid)
Oxidizing material. .

HAZARDOUS DECOMPOSITION PRODUCTS: Propionaldehyde,

carbon monoxide in the presence of limited oxygen in a
fire situaltion.
HAZARDOUS POLYMERISATION: Will nob occur.
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6 .ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAK:

gmall spills: Cover with absorbent material, soak up
and sweep into a drum. Large spills: Dike around spill
and pump into suitable containers.

DISPOSAL METHQD: Reprocess or burn in an approved in-
cinerator in accordance with all federal, state and
local requirements.

HEALTH HAZARD DATA:

EYE: May cause slight transient {temporary) eye ir-
ritation. Corneal injury is unlikely.

SKIN CONTACT: Prolonged contact is essentially non-
irritating to skin. Repeated exposure may cause slight
flaking, tenderness and softening of the skin.

SKIM ABSORPTION: A single prolonged exposure is not
likely to result in the material being absorbed
Lbrough the skin in harmful amounts. The LD50 for skin

absorption in rabbits is greater than 10 g/kg.

[HGESTION: Single dose oral toxicity is low. The oral
LUGO for rats is 21-33:6 g/kg. No hazards anticipated
from ingesiion incidental to industrial exposure.
INHALATLON: A single prolonged (hours) inhalation
exposure is not likely to cause adverse effects. Mists
are nok likely to be hazardous.

SYSTEMLC AND OTHER REFFECTS: Repeated excessive inges—
tion may cause central nervous system effects. Did not
cause cancer in long term animal studies. Birth
defeclts are unlikely. Exposures having no adverse ef-
foats on the mother should have no effect on the
foatua. I1n animal studies, has been shown not to in-~-
trrfere wilth reproducticn. results of in vitro ("test
tube") mutagenicily tests have been negative. results
of mutagenicity tests in animals have been negative.
FIRST AlD:

EYES: Irrigabte immediately with water for at least 5
minubtes.

SK1N: Wash off in flowing water or shower.

IHGESTION: No adverse effects anticipated by this
route of exposure-
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INHALATION: Ho adverse effeclts anticipated by this a4
route of exposure incidental to proper industrxial P V} ;
handling- i ‘
HOTE TO PHYSICIAN: Ho specific antidote. Supportive : j ’
canre. Treatment based on judqement of the doctor in A
response to reactions of the patient. -

9. FAANPLING PRECAUTIONS: : ;. ; )
LXPOSURE GUIDELINF(S): Dow (ndustrial Hygiene Guide is ; gHE teadoql B TR EEEIERE LI e o
10 mg/m3 mist, 400 ppm vapout. ‘ A St B S SO PRI ) N

YENTILATIOH: Good general ventilation should be

sufficient.

RESPIRATORY PROTECTION:
ses and/or comfort levels
air-purifying respirator.

loves when»prolonged

When airkorne exposure
guideli may be exceeded, use
an approved
SKIN PROTRCTION: Use impervious g
repeated centact could occur.

or frequently
Where contact with

EYE PROTECTION: Use safety glasses.
is likely, chemical moggles
with this matenial may cause pain,

liquids are recommended
because €Ye conktact
even though it is uplikely to caus@ injury.
10. ADDITIONRL ITMFORMATION:
SPECIAL PRECAUTIONS TO BE
STORAGE:Exercise reasonable care and caution.
MSDS Status: Revision of existing NsDS (10/10/85), in-
clusion of new section -~ Transporktakbion informatien,
1 sccltions. HOTE: Introduction

TAKEN IH HANDLING AND

and re—numbering of al
ponse Phone HumbeI.

of new Emergency IeS
THE THEORMATION HEREIH PRESENTED IS GIVEN 18 GOOD EAITH,
BUT NO WARRDNWTY, EXPRESSED OR IMPLIED IS MADE. CONSULT nov
CHEMICALS (AUSTRALIA) LIMITED FOR FURTHER INFORMATION.
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