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ISSUE NO. : 1
MATERIAL GRADE: ETHYLENE
1.  PRODUCT IDENTIFICATION

Product Name: Ethylene
2.  PHYSICAL PROPERTIES 

APPEARANCE

Colourless, compressed, highly flammable gas. Sweet ethereal odour, taste. Slightly soluble in water = 12% @ 20 C.
PHYSICAL PROPERTIES
Gas.
Does not mix with water.

	Molecular Weight: 28.05 
	Boiling Range (°C): -104 

	Melting Range (°C): -169 
	Specific Gravity (water=1): 1.178kg/m3 at 25oC, gas

	Solubility in water: 3.5mg/100ml (17oC) 
	pH (as supplied): Not applicable 

	pH (1% solution): Not applicable 
	Vapour Pressure (kPa): UNDER PRESSURE 

	Volatile Component (%vol): 100 
	Evaporation Rate: Very Fast 

	Relative Vapour Density (air=1): 0.98 
	Flash Point (°C): -104 

	Lower Explosive Limit (%): 2.7 
	Upper Explosive Limit (%): 36 

	Autoignition Temp (°C): 450 
	Decomposition Temp (°C): Not Available 

	State: Compressed gas 
	Viscosity: Not Applicable 


	Material
	Value

	» log Kow (Prager 1995): 
	1.13 


3.  HAZARDS IDENTIFICATION

STATEMENT OF HAZARDOUS NATURE

	DANGEROUS GOODS. NON-HAZARDOUS SUBSTANCE. According to the Criteria of NOHSC, and the ADG Code.


POISONS SCHEDULE

None
	RISK
	SAFETY

	» Extremely flammable.
	» Keep away from sources of ignition. No smoking.

	» Risk of explosion if heated under confinement.
	» Do not breathe gas/ fumes/ vapour/ spray.

	» Vapours may cause drowsiness and dizziness.
	» Avoid contact with skin.

	» Potentially explosive peroxides may form on standing.*.
	» Use only in well ventilated areas.

	» Inhalation may produce health damage*.
	» Keep container in a well ventilated place.

	» Limited evidence of a carcinogenic effect*.
	» Keep container tightly closed.

	* (limited evidence).
	» This material and its container must be disposed of as hazardous waste.


4. FIRST AID MEASURES

SWALLOWED

Not considered a normal route of entry.

EYE

» 

· If product comes in contact with eyes remove the patient from gas source or contaminated area. 

· Take the patient to the nearest eye wash, shower or other source of clean water. 

· Open the eyelid(s) wide to allow the material to evaporate. 

· Gently rinse the affected eye(s) with clean, cool water for at least 15 minutes. Have the patient lie or sit down and tilt the head back. Hold the eyelid(s) open and pour water slowly over the eyeball(s) at the inner corners, letting the water run out of the outer corners. 

· The patient may be in great pain and wish to keep the eyes closed. It is important that the material is rinsed from the eyes to prevent further damage. 

· Ensure that the patient looks up, and side to side as the eye is rinsed in order to better reach all parts of the eye(s) 

· Transport to hospital or doctor. 

· Even when no pain persists and vision is good, a doctor should examine the eye as delayed damage may occur. 

· If the patient cannot tolerate light, protect the eyes with a clean, loosely tied bandage. 

· Ensure verbal communication and physical contact with the patient. 

· DO NOT allow the patient to rub the eyes DO NOT allow the patient to tightly shut the eyes DO NOT introduce oil or ointment into the eye(s) without medical advice DO NOT use hot or tepid water. 

SKIN

» If skin or hair contact occurs: 

· Flush skin and hair with running water (and soap if available). 

· Seek medical attention in event of irritation. 

INHALED

» 

· Following exposure to gas, remove the patient from the gas source or contaminated area. 

· NOTE: Personal Protective Equipment (PPE), including positive pressure self-contained breathing apparatus may be required to assure the safety of the rescuer. 

· Prostheses such as false teeth, which may block the airway, should be removed, where possible, prior to initiating first aid procedures. 

· If the patient is not breathing spontaneously, administer rescue breathing. 

· If the patient does not have a pulse, administer CPR. 

· If medical oxygen and appropriately trained personnel are available, administer 100% oxygen. 

· Summon an emergency ambulance. If an ambulance is not available, contact a physician, hospital, or Poison Control Centre for further instruction. 

· Keep the patient warm, comfortable and at rest while awaiting medical care. 

· MONITOR THE BREATHING AND PULSE, CONTINUOUSLY. 
· Administer rescue breathing (preferably with a demand-valve resuscitator, bag-valve mask-device, or pocket mask as trained) or CPR if necessary
NOTES TO PHYSICIAN

» for gas exposures:
--------------------------------------------------------------
BASIC TREATMENT
-------------------------------------------------------------- 

· Establish a patent airway with suction where necessary. 

· Watch for signs of respiratory insufficiency and assist ventilation as necessary. 

· Administer oxygen by non-rebreather mask at 10 to 15 l/min. 

· Monitor and treat, where necessary, for pulmonary oedema . 

· Monitor and treat, where necessary, for shock. 

· Anticipate seizures. 

--------------------------------------------------------------
ADVANCED TREATMENT
-------------------------------------------------------------- 

· Consider orotracheal or nasotracheal intubation for airway control in unconscious patient or where respiratory arrest has occurred. 

· Positive-pressure ventilation using a bag-valve mask might be of use. 

· Monitor and treat, where necessary, for arrhythmias. 

· Start an IV D5W TKO. If signs of hypovolaemia are present use lactated Ringers solution. Fluid overload might create complications. 

· Drug therapy should be considered for pulmonary oedema. 

· Hypotension with signs of hypovolaemia requires the cautious administration of fluids. Fluid overload might create complications. 

· Treat seizures with diazepam. 

· Proparacaine hydrochloride should be used to assist eye irrigation. 

5. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

DO NOT EXTINGUISH BURNING GAS UNLESS LEAK CAN BE STOPPED SAFELY:
OTHERWISE: LEAVE GAS TO BURN.

FOR SMALL FIRE: 

· Dry chemical, CO2 or water spray to extinguish gas (only if absolutely necessary and safe to do so). 

· DO NOT use water jets.

FOR LARGE FIRE: 

· Cool cylinder by direct flooding quantities of water onto upper surface until well after fire is out. 

· DO NOT direct water at source of leak or venting safety devices as icing may occur.

FIRE FIGHTING

» FOR FIRES INVOLVING MANY GAS CYLINDERS: 

· To stop the flow of gas, specifically trained personnel may inert the atmosphere to reduce oxygen levels thus allowing the capping of leaking container(s). 

· Reduce the rate of flow and inject an inert gas, if possible, before completely stopping the flow to prevent flashback. 

· DO NOT extinguish the fire until the supply is shut off otherwise an explosive re-ignition may occur. 

· If the fire is extinguished and the flow of gas continues, used increased ventilation to prevent build-up, of explosive atmosphere. 

· Use non-sparking tools to close container valves. 

· Be CAUTIOUS of a Boiling Liquid Evaporating Vapour Explosion, BLEVE, if fire is impinging on surrounding containers. 

· Direct 2500 litre/min (500 gpm) water stream onto containers above liquid level with the assistance remote monitors. 

--------------------------------------------------------------
GENERAL
-------------------------------------------------------------- 

· Alert Fire Brigade and tell them location and nature of hazard. 

· May be violently or explosively reactive. 

· Wear breathing apparatus plus protective gloves. 

· Consider evacuation 

· Fight fire from a safe distance, with adequate cover. 

· If safe, switch off electrical equipment until vapour fire hazard removed. 

· Use water delivered as a fine spray to control fire and cool adjacent area. 

· DO NOT approach cylinders suspected to be hot. 

· Cool fire-exposed cylinders with water spray from a protected location. 

· If safe to do so, remove containers from path of fire. 

--------------------------------------------------------------
FIRE FIGHTING PROCEDURES:
-------------------------------------------------------------- 

· The only safe way to extinguish a flammable gas fire is to stop the flow of gas. 

· If the flow cannot be stopped, allow the entire contents of the cylinder to burn while cooling the cylinder and surroundings with water from a suitable distance. 

· Extinguishing the fire without stopping the gas flow may permit the formation of ignitable or explosive mixtures with air. These mixtures may propagate to a source of ignition. 

--------------------------------------------------------------
SPECIAL HAZARDS
-------------------------------------------------------------- 

· Excessive pressures may develop in a gas cylinder exposed in a fire; this may result in explosion. 

· Cylinders with pressure relief devices may release their contents as a result of fire and the released gas may constitute a further source of hazard for the fire-fighter. 

· Cylinders without pressure-relief valves have no provision for controlled release and are therefore more likely to explode if exposed to fire. 

--------------------------------------------------------------
FIRE FIGHTING REQUIREMENTS:
--------------------------------------------------------------
The need for proximity, entry and flash-over protection and special protective clothing should be determined for each incident, by a competent fire-fighting safety professional.

FIRE/EXPLOSION HAZARD

» 

· HIGHLY FLAMMABLE: will be easily ignited by heat, sparks or flames. 

· Will form explosive mixtures with air 

· Fire exposed containers may vent contents through pressure relief valves thereby increasing fire intensity and/ or vapour concentration. 

· Vapours may travel to source of ignition and flash back. 

· Containers may explode when heated - Ruptured cylinders may rocket 

· Fire may produce irritating, poisonous or corrosive gases. 

· Runoff may create fire or explosion hazard. 

· May decompose explosively when heated or involved in fire. 

· High concentration of gas may cause asphyxiation without warning. 

· Contact with gas may cause burns, severe injury and/ or frostbite. 

Combustion products include: carbon monoxide (CO), carbon dioxide (CO2), other pyrolysis products typical of burning organic material.

FIRE INCOMPATIBILITY

» 

· Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine etc. as ignition may result 

For ethylene:
In view of its low toxicity, no TLV has been recommended; however, it is a simple asphyxiant as a result of lowering available oxygen concentrations. It should be noted that the major vapour hazard relates to its flammable and explosive nature.
HAZCHEM

2SE
Personal Protective Equipment

Gas tight chemical resistant suit.
Limit exposure duration to 1 BA set 30 mins.
6. ACCIDENTAL RELEASE MEASURES

EMERGENCY PROCEDURES
MINOR SPILLS

· Avoid breathing vapour and any contact with liquid or gas. Protective equipment including respirator should be used. 

· DO NOT enter confined spaces where gas may have accumulated. 

· Shut off all sources of possible ignition and increase ventilation. 

· Clear area of personnel. 

· Stop leak only if safe to so do. 

· Remove leaking cylinders to safe place. release pressure under safe controlled conditions by opening valve. 

· Orientate cylinder so that the leak is gas, not liquid, to minimise rate of leakage 

· Keep area clear of personnel until gas has dispersed. 

MAJOR SPILLS
» 

· DO NOT touch the spill material

· Clear area of all unprotected personnel and move upwind. 

· Alert Emergency Authority and advise them of the location and nature of hazard. 

· May be violently or explosively reactive. 
· Wear full body clothing with breathing apparatus. 

· Prevent by any means available, spillage from entering drains and water-courses. 

· Consider evacuation. 

· Shut off all possible sources of ignition and increase ventilation. 

· No smoking or naked lights within area. 

· Use extreme caution to prevent violent reaction. 

· Stop leak only if safe to so do. 

· Water spray or fog may be used to disperse vapour. 

· DO NOT enter confined space where gas may have collected. 

· Keep area clear until gas has dispersed. 

· Remove leaking cylinders to a safe place. 

· Fit vent pipes. Release pressure under safe, controlled conditions 

· Burn issuing gas at vent pipes. 

· DO NOT exert excessive pressure on valve; DO NOT attempt to operate damaged valve.
SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS
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X: Must not be stored together 

O: May be stored together with specific preventions 

+: May be stored together
7. HANDLING AND STORAGE

PROCEDURE FOR HANDLING
· Consider use in closed pressurized systems, fitted with temperature, pressure and safety relief valves which are vented for safe dispersal. 

· Use a pressure reducing regulator when connecting cylinder to lower pressure (<100 psig) piping or systems 
· Use a check valve or trap in the discharge line to prevent hazardous back-flow into the cylinder 

· Check regularly for spills or leaks. Keep valves tightly closed but do not apply extra leverage to hand wheels or cylinder keys. 

· Valve protection caps must remain in place must remain in place unless container is secured with valve outlet piped to use point. 

· Do NOT drag, slide or roll cylinders - use a suitable hand truck for cylinder movement 

· Test for leakage with brush and detergent - NEVER use a naked flame. 

· Do NOT heat cylinder by any means to increase the discharge rate of product from cylinder. 

· Leaking gland nuts may be tightened if necessary. 

· If a cylinder valve will not close completely, remove the cylinder to a well ventilated location (e.g. outside) and, when empty, tag as FAULTY and return to supplier. 

· Obtain a work permit before attempting any repairs. 

· DO NOT attempt repair work on lines, vessels under pressure. 

· Atmospheres must be tested and O.K. before work resumes after leakage. 

· Avoid generation of static electricity. Earth all lines and equipment. 

· DO NOT transfer gas from one cylinder to another.
SUITABLE CONTAINER

» 

· Cylinder: 

· Ensure the use of equipment rated for cylinder pressure. 

· Ensure the use of compatible materials of construction. 

· Valve protection cap to be in place until cylinder is secured, connected. 

· Cylinder must be properly secured either in use or in storage. 

· Cylinder valve must be closed when not in use or when empty. 

· Segregate full from empty cylinders. 

WARNING: Suckback into cylinder may result in rupture. Use back-flow preventive device in piping.

STORAGE INCOMPATIBILITY

» Ethylene 

· may react violently with oxidisers, halogen acids 

· may polymerise explosively in the presence of chlorine compounds and sunlight or UV light 

· is incompatible with acids, halocarbons, lithium nitric oxides, aluminium chloride, bromotrichloromethane, carbon tetrachloride, chorine, chlorine dioxide, chlorotrifluorethylene, copper, hydrogen bromide, nitrogen dioxide, ozone, polyethylene, tetrafluoroethylene, trifluorohypofluorite 

· attacks cast iron 

· may generate electrostatic charges due to low conductivity

· The various oxides of nitrogen and peroxyacids may be dangerously reactive in the presence of alkenes. 
· Avoid reaction with strong Lewis or mineral acids. 

· Reaction with halogens requires carefully controlled conditions. 

· Free radical initiators should be avoided. 

· Avoid reaction with oxidising agents 

STORAGE REQUIREMENTS

» 

· Outside or detached storage is preferred. 

· Store below 38 deg. C. 

· Cylinders should be stored in a purpose-built compound with good ventilation, preferably in the open. 

· Such compounds should be sited and built in accordance with statutory requirements. 

· The storage compound should be kept clear and access restricted to authorised personnel only. 

· Cylinders stored in the open should be protected against rust and extremes of weather. 

· Cylinders in storage should be properly secured to prevent toppling or rolling. 

· Cylinder valves should be closed when not in use. 

· Where cylinders are fitted with valve protection this should be in place and properly secured. 

· Gas cylinders should be segregated according to the requirements of the Dangerous Goods Act(s). 

· Cylinders containing flammable gases should be stored away from other combustible materials. Alternatively a fire-resistant partition may be used. 

· Check storage areas for flammable or hazardous concentrations of gases prior to entry. 

· Preferably store full and empty cylinders separately. 

· Full cylinders should be arranged so that the oldest stock is used first. 

· Cylinders in storage should be checked periodically for general condition and leakage. 

· Protect cylinders against physical damage. Move and store cylinders correctly as instructed for their manual handling. 

NOTE: A 'G' size cylinder is usually too heavy for an inexperienced operator to raise or lower.
8. EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE CONTROLS
MATERIAL DATA

» May act as a simple asphyxiants; these are gases which, when present in high concentrations, reduce the oxygen content in air below that required to support breathing, consciousness and life; loss of consciousness, with death by suffocation may rapidly occur in an oxygen deficient atmosphere.
CARE: Most simple asphyxiants are odourless or possess low odour and there is no warning on entry into an oxygen deficient atmosphere. If there is any doubt, oxygen content can be checked simply and quickly. It may not be appropriate to only recommend an exposure standard for simple asphyxiants rather it is essential that sufficient oxygen be maintained. Air normally has 21 percent oxygen by volume, with 18 percent regarded as minimum under normal atmospheric pressure to maintain consciousness / life. At pressures significantly higher or lower than normal atmospheric pressure, expert guidance should be sought.
For ethylene:
In view of its low toxicity, no TLV has been recommended; however, it is a simple asphyxiant as a result of lowering available oxygen concentrations. It should be noted that the major vapour hazard relates to its flammable and explosive nature.
NOTE: This substance has been classified by the ACGIH as A4 NOT classifiable as causing Cancer in humans.
MAK IIIB: Substances suspected of having carcinogenic potential.
MAK values, and categories and groups are those recommended within the Federal Republic of Germany.
PERSONAL PROTECTION
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EYE

» 

· Safety glasses with side shields 

· Chemical goggles. 

· Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document, describing the wearing of lens or restrictions on use, should be created for each workplace or task. This should include a review of lens absorption and adsorption for the class of chemicals in use and an account of injury experience. Medical and first-aid personnel should be trained in their removal and suitable equipment should be readily available. In the event of chemical exposure, begin eye irrigation immediately and remove contact lens as soon as practicable. Lens should be removed at the first signs of eye redness or irritation - lens should be removed in a clean environment only after workers have washed hands thoroughly. [CDC NIOSH Current Intelligence Bulletin 59] 

HANDS/FEET

» 

· Protective gloves eg. Leather gloves or gloves with Leather facing 

· When handling sealed cylinders wear cloth or leather gloves. 

OTHER

» 

· The clothing worn by process operators insulated from earth may develop static charges far higher (up to 100 times) than the minimum ignition energies for various flammable gas-air mixtures. This holds true for a wide range of clothing materials including cotton. 

· Avoid dangerous levels of charge by ensuring a low resistivity of the surface material worn outermost. 

· Protective overalls, closely fitted at neck and wrist. 

· Eye-wash unit. 

IN CONFINED SPACES: 

· Non-sparking protective boots 

· Static-free clothing. 

· Ensure availability of lifeline. 

Staff should be trained in all aspects of rescue work.
Rescue gear: Two sets of SCUBA breathing apparatus Rescue Harness, lines etc.

· Some plastic personal protective equipment (PPE) (e.g. gloves, aprons, overshoes) are not recommended as they may produce static electricity.

» 

· Positive pressure, full face, air-supplied breathing apparatus should be used for work in enclosed spaces if a leak is suspected or the primary containment is to be opened (e.g. for a cylinder change) 

· Air-supplied breathing apparatus is required where release of gas from primary containment is either suspected or demonstrated. 

RESPIRATOR

» Selection of the Class and Type of respirator will depend upon the level of breathing zone contaminant and the chemical nature of the contaminant. Protection Factors (defined as the ratio of contaminant outside and inside the mask) may also be important.

	Breathing Zone Level ppm (volume)
	Maximum Protection Factor
	Half-face Respirator
	Full-Face Respirator

	1000
	10
	AX-AUS 
	-

	1000
	50
	-
	AX-AUS 

	5000
	50
	Airline * 
	-

	5000
	100
	-
	AX-2 

	10000
	100
	-
	AX-3 

	
	100+
	
	Airline**


* - Continuous Flow ** - Continuous-flow or positive pressure demand.
The local concentration of material, quantity and conditions of use determine the type of personal protective equipment required. 

ENGINEERING CONTROLS

» 

· Areas where cylinders are stored require good ventilation and, if enclosed need discrete/ controlled exhaust ventilation. 

· Vented gas is flammable, may be denser than air and will spread. Vent path must not contain ignition sources, pilot lights, naked flames. 

· Secondary containment and exhaust gas treatment may be required by certain jurisdictions. 

· Local exhaust ventilation (explosion proof) is usually required in workplaces. 

· Consideration should be given to the use of doubly-contained piping; diaphragm or bellows-sealed, soft-seat valves; backflow prevention devices; flash arrestors and flow- monitoring or limiting devices. 

· Automated controls should ensure that workplace atmospheres do not exceed 25% of the lower explosive limit (LEL) (if available). 

· Monitor the work area and secondary containments for release of gas. 

· Automated alerting systems with automatic shutdown of gas-flow may be appropriate and may in fact be mandatory in certain jurisdictions. 

· Respiratory protection in the form of air-supplied or self-contained breathing equipment must be worn if the oxygen concentration in the workplace air is less than 19%. 

· Cartridge respirators DO NOT give protection and may result in rapid suffocation. 
Air contaminants generated in the workplace possess varying "escape" velocities which, in turn, determine the "capture velocities" of fresh circulating air required to effectively remove the contaminant.

	Type of Contaminant:
	Air Speed:

	gas discharge (active generation into zone of rapid air motion)
	1-2.5 m/s (200-500 f/min.)


Within each range the appropriate value depends on:

	Lower end of the range
	Upper end of the range

	1: Room air currents minimal or favourable to capture
	1: Disturbing room air currents

	2: Contaminants of low toxicity or of nuisance value only.
	2: Contaminants of high toxicity

	3: Intermittent, low production.
	3: High production, heavy use

	4: Large hood or large air mass in motion
	4: Small hood-local control only


Simple theory shows that air velocity falls rapidly with distance away from the opening of a simple extraction pipe. Velocity generally decreases with the square of distance from the extraction point (in simple cases). Therefore the air speed at the extraction point should be adjusted, accordingly, after reference to distance from the contaminating source. The air velocity at the extraction fan, for example, should be a minimum of 1-2.5 m/s (200-500 f/min.) for extraction of gases discharged 2 meters distant from the extraction point. Other mechanical considerations, producing performance deficits within the extraction apparatus, make it essential that theoretical air velocities are multiplied by factors of 10 or more when extraction systems are installed or used.
9. STABILITY AND REACTIVITY

CONDITIONS CONTRIBUTING TO INSTABILITY

· Presence of incompatible materials. 

· Product is considered stable. 

· Hazardous polymerisation will not occur.
10. TOXICOLOGICAL INFORMATION

POTENTIAL HEALTH EFFECTS   

ACUTE HEALTH EFFECTS

SWALLOWED

» Not normally a hazard due to physical form of product.
Considered an unlikely route of entry in commercial/industrial environments.

EYE

» Although the material is not thought to be an irritant (as classified by EC Directives), direct contact with the eye may produce transient discomfort characterised by tearing or conjunctival redness (as with windburn).
Not considered to be a risk because of the extreme volatility of the gas.

SKIN

» The material is not thought to produce adverse health effects or skin irritation following contact (as classified by EC Directives using animal models). Nevertheless, good hygiene practice requires that exposure be kept to a minimum and that suitable gloves be used in an occupational setting.
Open cuts, abraded or irritated skin should not be exposed to this material.
Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects. Examine the skin prior to the use of the material and ensure that any external damage is suitably protected.

INHALED

» The material is not thought to produce respiratory irritation (as classified by EC Directives using animal models). Nevertheless inhalation of the material, especially for prolonged periods, may produce respiratory discomfort and occasionally, distress.
Inhalation of vapours may cause drowsiness and dizziness. This may be accompanied by sleepiness, reduced alertness, loss of reflexes, lack of co-ordination, and vertigo.
Inhalation of vapours or aerosols (mists, fumes), generated by the material during the course of normal handling, may be damaging to the health of the individual.
Inhalation of non-toxic gases may cause: 

· CNS effects: headache, confusion, dizziness, stupor, seizures and coma; 

· respiratory: shortness of breath and rapid breathing; 

· cardiovascular: collapse and irregular heart beats; 

· gastrointestinal: mucous membrane irritation, nausea and vomiting.

Ethylene, in high concentrations, has been used as a gaseous anaesthetic without apparent toxic after effects.
Exposure to a 37.5% ethylene atmosphere for 10 minutes resulted in severe memory disturbance. [Tomes]
No toxic effects were observed observed in animals exposed to 10,000 ppm for 14 weeks or 3000 ppm for 106 weeks.
If exposure to highly concentrated atmosphere of gas is prolonged this may lead to narcosis, unconsciousness, even coma and unless resuscitated - death.
CHRONIC HEALTH EFFECTS

» Principal route of occupational exposure to the gas is by inhalation.
There has been some concern that this material can cause cancer or mutations but there is not enough data to make an assessment.
TOXICITY AND IRRITATION

» unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

» For ethylene:

Relevant studies have indicated a low toxicity of ethylene and no risk to human health has been identified neither from occupational exposure nor exposure of general public, either exposed directly or indirectly via the environment. There have been two preliminary but independent reports of increased miscarriage rates among women working in the petrochemical industry. Elevated ethylene concentrations were mentioned as a possible reason, but this has not been confirmed. No firm conclusions can be drawn from these reports
Metabolic studies in animals and man have revealed that ethylene is metabolised to ethylene oxide which is known to have carcinogenic and mutagenic effects. This metabolism is of concern since ethylene oxide is a potent alkylating agent, a carcinogen and a genotoxicant, and hence more toxic than ethylene. About 5-10 % of ethylene inhaled by rats has been reported to be converted to ethylene oxide, depending upon the concentration of ethylene in the inhaled air.
Part of the ethylene oxide formed from ethylene has been shown to react with nucleophilic sites in DNA as well as in haemoglobin. The extent of adduct formation with haemoglobin has been used to monitor the ethylene exposure in animals and in humans after occupational exposure. The oxidation of ethylene to ethylene oxide and subsequent alkylation of DNA and proteins identifies a possible mechanism of potential toxic effects of ethylene in humans.
Epidemiological as well as experimental data concludes that ethylene oxide is a carcinogen, and this is also the conclusion of the IARC working group. Thus ethylene oxide is classified as a carcinogen.
It has been demonstrated that ethylene is acute hepatotoxic to rats pre-treated with polychlorinated biphenyl (PCB) probably due to the induction of hepatic mixed function oxidases which catalyse the oxidation of ethylene to ethylene oxide. This indicate that combined exposure to inducers of monooxygenases and ethylene may cause a health hazard in humans.
Acute toxicity: The acute toxicity of inhaled ethylene is low, but very high concentrations may cause asphyxia due to oxygen displacement. The lethal concentration for mice in air is estimated to be 1093 g/m3. When male rats were exposed to 11.5, 28.8 or 65.6 g/m3 for 4 hours, all groups showed increased serum pyruvate and liver weight. The biological half-life of ethylene was 0.65 hours. The alveolar retention of ethylene at steady state was calculated to be 2 %. The low uptake rate of ethylene was considered due to its low solubility in blood.
Repeated dose toxicity: The toxicity of ethylene has been tested in a 90 days inhalation study on 4 exposed and one control groups of 30 rats (15 males, 15 females). The animals were exposed 6 hours/day 5 days/week for 13 weeks. The different groups were exposed to 0, 345, 1150, 3450 or 11,500 mg/m3. There were no differences between controls and treated rats with respect to total weights, weight change, food consumption, haematology, clinical chemistry, gross pathology or histopathology.
Compared with the controls, the liver weights in several groups of exposed rats were significantly lower. There was however, no dose response relationship for this weight reduction and the cause was unknown. Ethylene appeared to have a low toxicity in rats when administered up to 11,500 mg/m3. This is considered a no effect level (NOEL) for the 90 days study.
Reproduction developmental toxicity: The potential effects of ethylene inhalation on rat reproduction and on growth and development of the offspring has been studied in a combined reproduction/development toxicity screening test, conducted according to GLP. Four groups of rats (10 females and 10 males per group) were dosed by head only inhalation for 6 hours daily with: air only (control); to 0, 230, 1150 or 5750 mg/m. The treatment had no effect on fertility or fecundity and all females became pregnant. Litter size, sex ratio, mean pup weight and pup growth and clinical condition were not adversely affected by treatment.
Genetic toxicity
Bacterial test in vitro: Ethylene at atmospheric concentrations up to 20 % gave no indication of mutagenic potential when tested i one strain of Salmonella typhimurium in the presence or absence of a liver metabolic activation system (S9) (Ames test). Previous testing with four Salmonella strains in the presence and absence of S9 have also given negative results. Ethylene also showed no genotoxic activity in Escherichia coli.
Non-bacterial in vitro test: The effect of ethylene on chromosome structures was tested in an in vitro cytogenetics assay using duplicate cultures of CHO cells. It is concluded that ethylene did not induce chromosome aberrations in cultured Chinese hamster ovary cells exposed to a concentration of 280.5 mg/l in the absence and presence of S9.
Genetic toxicity in vivo: Ethylene did not induce micronuclei formation in bone marrow cells of rats or mice exposed to up to 3000 ppm (3500 mg/m3) for 6 h/day, five days/week for four weeks.
Carcinogenicity: The potential carcinogenicity of ethylene has been tested in a two years study with rats (Fischer 344 inbred). There were no statistically significant difference among any of the treatment groups on any of the haematology, blood chemistry or other parameters investigated. No gross or histopathologic tissue changes attributable to the effects of the test material were observed in any of the treated rats. The summary reports only few findings which could indicate any carcinogenic effect of the treatment. However, based on the rate of formation of the carcinogen ethylene oxide and its possible role in ethylene
toxicity, the study did not have statistical power to detect an increased frequency of tumour formation. A preliminary study found no increase in lung cancer incidence in 31 workers exposed to ethylene (at unspecified levels) at a US petrochemical factory. However, due to the limited number of exposed workers in this study no conclusions regarding ethylene not causing cancer can be drawn.
A study of workers at an US petrochemical plant found that an increased risk of developing brain cancer was associated with exposure to (unspecified levels of) a number of chemicals including ethylene. However, the investigators were unconvinced that the association reflected a causal relationship.
No significant acute toxicological data identified in literature search.
CARCINOGEN

	ethylene 
	International Agency for Research on Cancer (IARC) Carcinogens 
	Group 
	3 


11. ECOLOGICAL INFORMATION

	» log Kow (Prager 1995): 
	1.13 

	» Half- life Soil - High (hours): 
	672 

	» Half- life Soil - Low (hours): 
	24 

	» Half- life Air - High (hours): 
	56 

	» Half- life Air - Low (hours): 
	6.2 

	» Half- life Surface water - High (hours): 
	672 

	» Half- life Surface water - Low (hours): 
	24 

	» Half- life Ground water - High (hours): 
	1344 

	» Half- life Ground water - Low (hours): 
	48 

	» Aqueous biodegradation - Aerobic - High (hours): 
	672 

	» Aqueous biodegradation - Aerobic - Low (hours): 
	24 

	» Aqueous biodegradation - Anaerobic - High (hours): 
	2688 

	» Aqueous biodegradation - Anaerobic - Low (hours): 
	96 

	» Photooxidation half- life air - High (hours): 
	56 

	» Photooxidation half- life air - Low (hours): 
	6.2 


» For ethylene:
Half-life (hr) air : 7.2
BOD 5 0.83
COD : 1.27
ThOD : 2.49
Environmental fate:
Ethylene is released mainly into the atmospheric compartment. A lifetime of 1.45 days has been calculated for ethylene in the atmosphere, this is the sum of all relevant loss pathways. Other calculations gave lifetimes in the range of 0.37-4 days. Biodegradation in water is however slower with half-lives in the range of 1- 28 days, and even slower under anaerobic conditions where half-lives are 3 to 112 days.
No bioaccumulation is expected as the calculated Log Kow is low (log Kow = 1.13) and the vapour pressure is high.
It has been well documented through relevant toxicity studies that the minute amounts measured in water implies little environmental hazard to the organisms in this compartment.
Ecotoxicity:
Aquatic effects
There are limited experimental data on the toxicity of ethylene to fish and invertebrates. An old study concluded that ethylene concentrations above 22 mg/l might be lethal to orange-spotted sunfish after 1 hour exposure. Calculated values (QSAR) indicate LC50 values from 50 to 120 mg/l for different fish species after 4 days exposure. Calculated NOEC for fish after 28 days exposure (fathead minnow) is 13 mg/l.
Calculated LC50 values for Daphnia range from 53 - 153 mg/l. NOEC after 16 days was 37.4 mg/l.
In the terrestrial compartment, the vegetation has proven highly susceptible to this gas, probably through a mechanism related to the hormone function of ethylene in plants. Exposure of high concentrations of ethylene can have deleterious effects on plants if it occurs at the wrong time for plants. Adverse effects that may occur are inhibition of photosynthesis and growth, epinastic curling and shedding of flowers and leaves. Among the more sensitive agricultural or horticultural crops are peas, potatoes and oats where retardation effects were observed at concentrations in the range 8-50 mg/m3 . The most susceptible non-woody plant reported are African marigold which reacts epinasty at 1.2 ug/m3 (0.001 ppm) and Cattleya orchid with septal tissue collapse at 2.3 mg/m3 (0.002 ppm) ethylene for 24 hours.
» Substances containing unsaturated carbons are ubiquitous in indoor environments. They result from many sources (see below). Most are reactive with environmental ozone and many produce stable products which are thought to adversely affect human health.The potential for surfaces in an enclosed space to facilitate reactions should be considered.

	Source of unsaturated substances
	Unsaturated substances (Reactive Emissions)
	Major Stable Products produced following reaction with ozone.

	Occupants (exhaled breath, ski oils, personal care products)
	Isoprene, nitric oxide, squalene, unsaturated sterols, oleic acid and other unsaturated fatty acids, unsaturated oxidation products
	Methacrolein, methyl vinyl ketone, nitrogen dioxide, acetone, 6MHQ, geranyl acetone, 4OPA, formaldehyde, nonanol, decanal, 9-oxo-nonanoic acid, azelaic acid, nonanoic acid.

	Soft woods, wood flooring, including cypress, cedar and silver fir boards, houseplants
	Isoprene, limonene, alpha-pinene, other terpenes and sesquiterpenes
	Formaldehyde, 4-AMC, pinoaldehyde, pinic acid, pinonic acid, formic acid, methacrolein, methyl vinyl ketone, SOAs including ultrafine particles

	Carpets and carpet backing
	4-Phenylcyclohexene, 4-vinylcyclohexene, styrene, 2-ethylhexyl acrylate, unsaturated fatty acids and esters
	Formaldehyde, acetaldehyde, benzaldehyde, hexanal, nonanal, 2-nonenal

	Linoleum and paints/polishes containing linseed oil
	Linoleic acid, linolenic acid
	Propanal, hexanal, nonanal, 2-heptenal, 2-nonenal, 2-decenal, 1-pentene-3-one, propionic acid, n-butyric acid

	Latex paint
	Residual monomers
	Formaldehyde 

	Certain cleaning products, polishes, waxes, air fresheners
	Limonene, alpha-pinene, terpinolene, alpha-terpineol, linalool, linalyl acetate and other terpenoids, longifolene and other sesquiterpenes
	Formaldehyde, acetaldehyde, glycoaldehyde, formic acid, acetic acid, hydrogen and organic peroxides, acetone, benzaldehyde, 4-hydroxy-4-methyl-5-hexen-1-al, 5-ethenyl-dihydro-5-methyl-2(3H)-furanone, 4-AMC, SOAs including ultrafine particles

	Natural rubber adhesive
	Isoprene, terpenes
	Formaldehyde, methacrolein, methyl vinyl ketone

	Photocopier toner, printed paper, styrene polymers
	Styrene
	Formaldehyde, benzaldehyde

	Environmental tobacco smoke
	Styrene, acrolein, nicotine
	Formaldehyde, benzaldehyde, hexanal, glyoxal, N-methylformamide, nicotinaldehyde, cotinine

	Soiled clothing, fabrics, bedding
	Squalene, unsaturated sterols, oleic acid and other saturated fatty acids
	Acetone, geranyl acetone, 6MHO, 40PA, formaldehyde, nonanal, decanal, 9-oxo-nonanoic acid, azelaic acid, nonanoic acid

	Soiled particle filters
	Unsaturated fatty acids from plant waxes, leaf litter, and other vegetative debris; soot; diesel particles
	Formaldehyde, nonanal, and other aldehydes; azelaic acid; nonanoic acid; 9-oxo-nonanoic acid and other oxo-acids; compounds with mixed functional groups (=O, -OH, and -COOH)

	Ventilation ducts and duct liners
	Unsaturated fatty acids and esters, unsaturated oils, neoprene
	C5 to C10 aldehydes

	"Urban grime"
	Polycyclic aromatic hydrocarbons
	Oxidized polycyclic aromatic hydrocarbons

	Perfumes, colognes, essential oils (e.g. lavender, eucalyptus, tea tree)
	Limonene, alpha-pinene, linalool, linalyl acetate, terpinene-4-ol, gamma-terpinene
	Formaldehyde, 4-AMC, acetone, 4-hydroxy-4-methyl-5-hexen-1-al, 5-ethenyl-dihydro-5-methyl-2(3H) furanone, SOAs including ultrafine particles

	Overall home emissions
	Limonene, alpha-pinene, styrene
	Formaldehyde, 4-AMC, pinonaldehyde, acetone, pinic acid, pinonic acid, formic acid, benzaldehyde, SOAs including ultrafine particles


Abbreviations: 4-AMC, 4-acetyl-1-methylcyclohexene; 6MHQ, 6-methyl-5-heptene-2-one, 4OPA, 4-oxopentanal, SOA, Secondary Organic Aerosols
Reference: Charles J Weschler; Environmental Helath Perspectives, Vol 114, October 2006.
» DO NOT discharge into sewer or waterways.
12. DISPOSAL CONSIDERATIONS

· Evaporate or incinerate residue at an approved site. 

· Return empty containers to supplier. 
· Ensure damaged or non-returnable cylinders are gas-free before disposal.
13. TRANSPORTATION INFORMATION

[image: image11.jpg]



Labels Required: FLAMMABLE GAS
HAZCHEM: None (ADG6)
Land Transport UNDG:

	Class or division: 
	2.1 
	Subsidiary risk: 
	None 

	UN No.: 
	1962 
	UN packing group: 
	None 


Shipping Name:ETHYLENE

Air Transport IATA:

	ICAO/IATA Class: 
	2.1 
	ICAO/IATA Subrisk: 
	None 

	UN/ID Number: 
	1962 
	Packing Group: 
	None 

	Special provisions: 
	A1 
	
	

	Cargo Only 
	
	
	

	Packing Instructions: 
	200 
	Maximum Qty/Pack: 
	150 kg 

	Passenger and Cargo 
	
	Passenger and Cargo 
	

	Packing Instructions: 
	Forbidden 
	Maximum Qty/Pack: 
	Forbidden 

	Passenger and Cargo Limited Quantity 
	
	Passenger and Cargo Limited Quantity 
	

	Packing Instructions: 
	- 
	Maximum Qty/Pack: 
	- 


Shipping Name: ETHYLENE

Maritime Transport IMDG:

	IMDG Class: 
	2.1 
	IMDG Subrisk: 
	None 

	UN Number: 
	1962 
	Packing Group: 
	None 

	EMS Number: 
	F-D,S-U 
	Special provisions: 
	None 

	Limited Quantities: 
	None 
	
	


Shipping Name: ETHYLENE












PAGE 1 OF 4






















              Date of Issue: June 3, 2009

