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1 INTRODUCTION 

QGC – a BG Group Business (QGC) is proposing to develop an integrated 
liquefied natural gas (LNG) project in Queensland, Australia.  This involves 
the extraction of coal seam gas (CSG) from deep coal beds in the Surat Basin in 
South East Queensland from which liquefied natural gas (LNG) will be 
produced for export from a port in Gladstone.   

The gas field component of QCLNG covers the extraction of gas from QGC’s 
petroleum tenures in the Surat Basin to provide gas for the LNG plant.  Over 
the minimum 20 year life of the project the development will comprise: 

 approximately 6000 wells;  

 well surface equipment; 

 gas and water gathering systems; 

 gas processing and compression infrastructure;  

 water storage and treatment infrastructure; and 

 beneficial use of associated water. 

QGC propose to stimulate approximately 40% of wells using a method known 
as hydraulic fracturinghydraulic fracturing.  The hydraulic fracturing process 
requires the use of various chemicals.   

A risk assessment of chemicals proposed for use in the hydraulic fracturing 
process (ERM, 2011) has already been submitted to the regulatory authority, 
the Department of Environmental and Resource Management (DERM) in 
April 2011.  Subsequent to the submittal of the Fraccing Chemicals Assessment 
(ERM 2011), Oxygon was identified as an additional chemical proposed for 
use prior to hydraulic fracturing. The principal component of Oxygon is 
sodium erythorbate. This addendum assessment undertaken by ERM forms a 
supplement to the Fraccing Chemicals Assessment (ERM 2011) that has already 
been submitted to DERM. This addendum addresses potential environmental 
and human health risks associated with the proposed use of sodium 
erythorbate. 
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2 OBJECTIVES AND SCOPE 

2.1 OBJECTIVES 

As part of the Fraccing Chemicals Assessment (ERM 2011), ERM has already 
provided an independent analysis of the potential ingestion or exposure 
pathways of hydraulic fracturing chemicals, both at the surface and 
subsurface.  For this Addendum ERM has been engaged by QGC to provide 
an independent analysis of: 

 The toxicity of sodium erythorbate as used prior to hydraulic fracturing, 
including its toxicity in comparison to relevant standards and guidelines. 

 The measures to manage or mitigate potential impacts from exposure to 
sodium erythorbate during its transport, storage, and use.  

2.2 SCOPE OF WORK 

The scope of work undertaken in order to assess the risks from sodium 
erythorbate includes a review of the use of sodium erythorbate prior to 
hydraulic fracturing; a compilation of the properties of sodium erythorbate 
and its potential breakdown products; and completion of a toxicological 
profile detailing what is known about the toxicology of the substance. 

Following this review, the information was integrated with the conceptual site 
model established in the Fraccing Chemicals Assessment (ERM 2011).  As 
sodium erythorbate has not yet been applied in the hydraulic fracturing 
process, the assessment is based on the proposed usage and likely resultant 
concentrations in the hydraulic fracturing wells.  

This study is limited to the assessment of sodium erythorbate used prior to 
hydraulic fracturing.   
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2.3 RISK ASSESSMENT PROCESS AND APPROACH 

The framework for carrying out environmental health risk assessment is 
outlined in enHealth (2004) Environmental Health Risk Assessment and 
involves four main stages:  

 Issues Identification;  

 Hazard Assessment;  

 Exposure Assessment; and 

 Risk Characterisation. 

This report has been prepared in accordance with the enHealth (2004) 
guidance, and follows the above framework, with issues identification having 
been dealt with in Sections 1 and 2. 



 

 

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0123263RP01_ADDENDUM/DRAFT/FEBRUARY 2012 

4 

3 DESCRIPTION OF THE HYDRAULIC FRACTURING CHEMICAL USE 

Coal seam gas is predominantly methane gas adsorbed in underground coal 
beds.  The methane occurs in an absorbed state, lining the inside of the pore 
space openings within the coal matrix.  The general procedure for recovering 
this gas involves drilling a series of wells into targeted coal layers and 
pumping out the groundwater to lower the coal reservoir pressure in order to 
release the methane gas from the coal, (reversing the adsorption process by 
causing the methane to desorb from the coal matrix). Coal seams that are 
insufficiently permeable to produce gas at economic rates naturally are 
viewed as requiring hydraulic fracturing (hydraulic fracturing) in order to 
make them produce at economic rates.  QGC have developed a field 
development plan, which describes where the hydraulic fracturing is 
proposed.  They have also stated that this field development plan is subject to 
change as reservoir testing matures.  This assessment has only considered the 
field development plan as stated at this time. 

The hydraulic fracturing process uses high pressure pumps to inject a mixture 
of water and sand into wells to create fractures that connect tiny cracks (e.g. 
natural fractures, cleats) already present in coal seam gas (CSG) reservoirs.  
Sand is used in order to keep the created fractures open and is referred to as a 
proppant.   

Prior to hydraulic fracturing, a hydraulic fracturing pond is constructed with 
an estimated footprint of approximately 1ha, and an operational footprint of 
approximately 2000m2 to 5000m2.  Pond volume is typically up to 6.5ML.  
Ponds are used to store water required to for the hydraulic fracturing process 
(i.e., the water that is tankered, pumped to or produced on the site).  Initial 
“flowback” water and produced water from the well after the hydraulic 
fracturing is completed will be pumped back into the pond for storage. 
Hydraulic fracturing chemicals are not mixed in this pond, apart from initial 
chlorinated biocides.   

Sodium erythorbate 

Sodium erythorbate is will be used prior to hydraulic fracturing to prevent 
oxidation of the well heads and casings. Sodium erythorbate is a stereoisomer 
of sodium ascorbate and is considered as an anti-oxidant, reducing agent, and 
oxygen scavenger. Sodium erythorbate exhibits anti-oxidant properties only 
when dissolved in water. 

It is understood that QGC plans to use 0.2 to 0.5 kg of sodium erythorbate 
dissolved in 1000 L of water; which yields an estimated concentration of 0.2 to 
0.5 mg/L.  
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Table 3.1 Estimated concentration of sodium erythorbate 

Chemical Molecular Weight 
(g/mol) 

Estimated 
Maximum Mass 

Used Per Well (kg) 

Concentration (mg/L) 

Sodium 
erythorbate 

198.12 50 0.2-0.5 

 

Sodium erythorbate is added to the water specifically to react with the 
dissolved oxygen. Lactic and glycolic acids are intermediate breakdown 
products of the process. The ultimate breakdown product is carbon dioxide 
(NACE 2011). No trace of sodium erythorbate is expected post mixing. 
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4 HAZARD ASSESSMENT 

4.1 TOXICITY ASSESSMENT (HEALTH) 

Potential health effects related to the hydraulic fracturing chemicals are 
applicable to two groups of receptors: the workers handling the chemicals and 
fluids at the well head, and the members of the public who may potentially be 
exposed via aquifer water (although note our comments on pathways; 
exposure is considered highly unlikely).  Annex A contains a more detailed 
toxicity profile of sodium erythorbate. 

Table 4.1 below summarises the health hazards associated with exposure levels 
that could potentially occur during use of sodium erythorbate. 

Table 4.1 Toxicity assessment sodium erythorbate in undiluted form: occupational 
exposure 

Chemical Short Term Health hazards Long Term health hazards 

Sodium erythorbate Classified as irritating to the 
eyes, respiratory tract and 
skin.   

Low toxicity 

 

The table above indicates that sodium erythorbate is supplied as a white 
granular powder. It is a dermal and respiratory irritant, but is non-toxic to 
human health.  However, handling of these substances in their undiluted 
forms should be done in accordance with hazardous substances regulations 
and guidance contained on the MSDS (See Annex B). 

The Fraccing Chemicals Assessment (ERM 2011) concluded that hydraulic 
fracturing injection fluids should be considered as an irritant for health and 
safety management purposes.  The use of sodium erythorbate does not make a 
difference to the properties of the hydraulic fracturing fluids for health and 
safety management. As noted in Section 3, sodium erythorbate is expected to 
be completely oxidised to carbon dioxide. 

4.2 TOXICITY ASSESSMENT (ECOLOGY) 

As previously noted, sodium erythorbate will be used prior to hydraulic 
fracturing and it is expected to be completely spent in the reaction with 
dissolved oxygen in the well water. As such, it is not expected to affect 
hydraulic fracturing fluid chemistry. Salinity changes remain the main reason 
for potential ecotoxic effect of hydraulic fracturing fluid as discussed in the 
Fraccing Chemicals Assessment (ERM 2011). 
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4.3 TOXICITY CRITERIA 

4.3.1 Health Criteria 

Health screening criteria are not readily available for sodium erythorbate, 
primarily because it is a known food additive that is not considered to be 
harmful by the World Health Organization (WHO) Joint Expert Committee on 
Food Additives. Sodium erythorbate was allocated an acceptable daily intake 
(ADI) of 6 mg/kg body weight (European Commission 2001). The Australian 
National Health and Medical Research Council (NHMRC) does not specify a 
recommended daily intake (RDI) (NHMRC 1991, 2005).  

Oral LD50 values of 8,300 and 18,000 mg/kg body weight have been recorded 
for mice and rats respectively (JECFA 1991). NOAELs of 800 mg/kg-day 
(guinea pig) and 1,000 mg/kg-day1 (dog) have been reported (JECFA 1991). In 
rodent tests for embryotoxicity and teratogenicity, Sodium erythorbate had no 
effect at dose levels up to 1000 mg/kg body weight (JECFA 1991).   

4.3.2 Ecological Criteria 

Ecological screening criteria are not readily available for sodium erythorbate. 
Sufficient data were not available to derive toxicity criteria.  

As detailed in the toxicity profile for sodium erythorbate (presented in Annex 
A), LC50 and EC50 values for aquatic receptors were not readily available. The 
human health criteria data are based on mammalian toxicity data. 

                                                      

1 Dose assumed to have been administered per kg body weight. 
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5  EXPOSURE ASSESSMENT 

Fundamental to the risk assessment process is the development of a 
Conceptual Site Model (CSM), which is the qualitative description of the 
plausible mechanisms by which receptors may be exposed to site 
contamination.  For exposure (and therefore risk) to be considered possible, a 
mechanism (‘pathway’) must exist by which contamination from a given 
source can reach a given receptor.  A complete ‘source-pathway-receptor’ 
exposure mechanism is referred to as a ‘SPR linkage’.  

The potential SPR linkages are evaluated for completeness based on the 
existence of: 

 a potentially hazardous chemical source; 

 a mechanism for release of the chemical or hazard from the source; 

 a contaminant transport medium; 

 potential receptors of contamination or hazard; and 

 a mechanism for chemical or hazard exposure by the receptors. 

Whenever one or more of these elements are missing, the SPR linkage is 
incomplete and the potential risk to the identified receptor is considered 
unlikely.   This mechanism for analysing potential risks is relevant to both 
health and ecological risks.  SPR linkages considered Fraccing Chemicals 
Assessment (ERM 2011) are relevant for the evaluation of the use of Sodium 
erythorbate.  A summary of the SPR linkages are summarized in Table 5.1.  A 
detailed assessment of the pathways is provided in the Fraccing Chemicals 
Assessment (ERM 2011).  
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Table 5.1 Summary of key source-pathway-receptor linkages 

Source Pathway Receptor Link? Discussion  
Raw material 
chemicals 

Direct contact Workers at wellhead Y Potential risks present under accident or emergency conditions only: requires management via 
health and safety procedures.  Under normal operating conditions there should be no significant 
risk. 

Raw material 
chemicals 

Spillage to ground or 
surface water 

Ecological Y Potential risks present under accident or emergency conditions only: requires management via 
environmental management procedures. Under normal operating conditions there should be no 
significant risk 

Hydraulic 
fracturing fluids 
prior to injection 
 

Direct contact with 
water prior to 
injection 

Human health (workers) N Direct contact with the injection fluid is not likely as Sodium erythorbate is added in the mixing 
tanks immediately prior to injection in the well.   
 

Spillage Ecological receptors N Leakage from the mixing tanks is a possible risk and requires management.  The addition of 
Sodium erythorbate is unlikely to create additional risks. As above, under planned normal 
operating conditions there should be no significant risk.   

Water in the 
Subsurface (during 
and up to 1 week 
after hydraulic 
fracturing)  
 
Long term the 
changes in the 
aquifer are 
considered not to 
represent a 
significant ‘source’ 

Migration via existing 
continuity between 
coal seam waters and 
adjacent aquifers 

Springbok/Hutton 
Sandstone and WCM – 
Human health 
(groundwater users), 
Ecological (livestock and 
irrigation) 

N Sodium erythorbate is expected to be spent in the reaction with dissolved oxygen in the well. If 
any unspent sodium erythorbate does remain in the well it would be expected to react with the 
dissolved oxygen in coal seam and adjacent aquifers if migration from the well was to occur. 

Migration via 
fractures generated 
allowing continuity 
between coal seams 
and adjacent aquifers 

Springbok/Hutton 
Sandstone and WCM – 
Human health 
(groundwater users), 
Ecological (livestock and 
irrigation) 

N As above 
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Source Pathway Receptor Link? Discussion  
Migration via the 
outside of the drilled 
well should the seals 
between horizons 
prove to be 
incomplete or 
weakened during 
hydraulic fracturing 

Overlying aquifers, 
including surface 
alluvium, which may in 
turn provide base flow to 
surface waters.  Human 
health (groundwater users, 
surface water users), 
Ecological (livestock and 
irrigation, and surface 
water ecology) 

N As above.   

Flowback water at 
the surface 
(Chemicals added to 
hydraulic fracturing 
water and 
compounds derived 
from coal seams due 
to hydraulic 
fracturing) 

Direct contact with 
flowback waters 

Human health (workers) Y Potential risks present under accident or emergency conditions only: requires management via 
health and safety procedures.  Under normal operating conditions sodium erythorbate would be 
expected to be completely oxidised to carbon dioxide and there should be no significant risk. 

Discharge of 
flowback waters to 
surface water or 
ground 

Human health (surface 
water users) and 
Ecological (surface water 
ecology). 

Y Potential risks present under accident or emergency conditions only: requires management via 
environmental management procedures. Under normal operating conditions sodium 
erythorbate would be expected to be completely oxidised to carbon dioxide and there should be 
no significant risk 
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6 RISK CHARACTERISATION 

In this section, the ‘source’ at various stages of the hydraulic fracturing 
process is considered in terms of whether it is connected to a receptor via a 
pathway.  Where a source (identified by exceedance of a relevant screening 
criterion or other indication of hazard) has a viable pathway, it is identified as 
a potentially significant risk requiring further assessment or management. 

6.1 SCREENING ASSESSMENT 

The screening assessment refines the risk assessment process by identifying 
constituents that are at concentrations below the screening criteria and are 
unlikely to cause a significant risk to human health or the environment.  The 
presence or potential presence of a constituent above a screening level is not a 
conclusion that a risk to human health or the environment exists, but rather 
that the constituent has the potential to be a risk to human health or the 
environment under hypothetical scenarios of release and exposure.   

Human health screening criteria or recommended daily intake data are not 
readily available for sodium erythorbate. However, the U.S Food and Drug 
Administration states that “there is no evidence in the available information 
on sodium erythorbate that demonstrates or suggests reasonable grounds to 
suspect a hazard to the public when it is used at levels that are now current or 
that might reasonably be expected in the future.” As such, sodium erythorbate 
is classified as “Generally Regarded As Safe” (GRAS) (www.fda.gov/Food).  

Ecological screening criteria are not readily available for sodium erythorbate.  
Given its propensity to remove oxygen, sodium erythorbate would be 
expected to present a short-term aquatic toxicity risk if spilled into surface 
waters.  Release to groundwater would be unlikely to create an impact unless 
the groundwater had a rapid pathway into surface water. Based on the 
proposed use, a release into the aquatic or terrestrial environment is 
considered unlikely. 

The sodium erythorbate to be used in the wells prior to hydraulic fracturing is 
unlikely to be toxic to the identified human or ecological receptors at the 
estimated concentration of 0.2 to 0.5 mg/L.  
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7 CONCLUSIONS 

The use of sodium erythorbate in wells prior to hydraulic fracturing is not 
likely to result in any changes to the human health or ecological risks outlined 
in the Fraccing Chemicals Assessment (ERM 2011). The use of sodium 
erythorbate does not result in recommended changes or additional 
requirements in the management of hydraulic fracturing chemicals and water. 

No changes to the recommendations or conclusions of the Fraccing Chemicals 
Assessment (ERM 2011) are required as a result of the use of sodium 
erythorbate. 
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PHYSICAL AND CHEMICAL PROPERTIES 

Sodium erythorbate is the sodium salt of erythorbic acid. It is white crystalline 
powder or granule at room temperature and is water soluble. 

Sodium erythorbate is an anti-oxidant, reducing agent, and oxygen scavenger. 
It is primarily used in food applications.   

Synonyms include D-Sodium isoascorbiate, D-Erythro-hex-2-enonic acid 
gamma-lactone monosodium salt, and 2,3-Didehydro-3-O-sodio-D-erythro-
hexono-1,4-lactone. Trade names include Oxygon. 

It is understood that QGC plans to use sodium erythorbate as anti-oxidant 
prior to fraccing, to prevent oxidization of materials used in well construction.  

The physical and chemical properties of sodium erythorbate are presented in 
Table 1 

Table 1 Physical and chemical properties of Sodium erythorbate 

CAS No.  6381-77-7 
Chemical Formula C6H7NaO6 
Molecular Weight 198.12 g/mol 
Vapour Pressure - 
Vapour Density - 
Density - 
Solubility in water 153 g/L (25C) 
Air Diffusion Coefficient - 
Water Diffusion Coefficient - 
Henry’s Law Coefficient - 
Koc - 
Log Pow - 
Odour Threshold Odourless 
Dermal Absorption - 
Permeability Constant - 

USES AND PRESENCE IN THE ENVIRONMENT 

Sodium erythorbate is proposed to be used as an anti-oxidant prior to 
fraccing, which will help to prevent oxidation of well casings.  

When released into the environment the following can be noted with respect 
to sodium erythorbate: 

 Air: as sodium erythorbate has negligible vapour pressure, release to air is 
not considered significant. 
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 Soil: sodium erythorbate is not expected to adsorb to soil due to its water 
solubility.  

 Water: sodium erythorbate is soluble in water. NACE International 
calculated take about 13 parts of sodium erythorbate to react with one part 
of dissolved oxygen, based on the stoichiometric relationship. However, lab 
and field test data show that much less sodium erythorbate is actually 
required to eliminate the dissolved oxygen, because the sodium 
erythorbate breakdown products (lactic and glycolic acids) accomplish 
further oxygen scavenging. The ultimate breakdown product is carbon 
dioxide. 

Neither sodium erythorbate nor its intermediate breakdown products are 
expected to persist in the environment, as lactic acid and glycolic acid will 
continue to react with oxygen until they too are eliminated. They are not 
expected to accumulate in sediments and biota.  

POTENTIAL HUMAN EXPOSURE SOURCES 

Consumers are directly exposed to sodium erythorbate at dilute 
concentrations in many food applications (e.g. cured meats, poultry, soft 
drinks). Sodium erythorbate was allocated an acceptable daily intake (ADI) of 
6 mg/kg body weight (European Commission 2001).   

Occupational exposure may occur during manufacturing and processing of 
sodium erythorbate. However, neither Safework Australia nor the National 
Institute for Safety and Health have recommended occupational exposure 
levels for sodium erythorbate.  

TOXICOKINETICS 

Sodium erythorbate is readily absorbed, metabolized, and excreted. Sodium 
erythorbate is more poorly absorbed and retained in the tissues than its 
stereoisomer, ascorbic acid. Studies on guinea pigs, found that approximately 
75% of sodium erythorbate administered orally was excreted in urine, 20% 
was exhaled as carbon dioxide, and 3% appeared in faeces (JEFCA 1991) 
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HEALTH EFFECTS 

1. Non-Cancer Effects 

Acute Effects 

Based on many experimental data in animals and on human experience, 
sodium erythorbate is considered to have low acute toxicity. Oral LD50 values 
of 8,300 and 18,000 mg/kg body weight have been recorded for mice and rats 
respectively (JECFA 1991). NOAELs of 800 mg/kg-day (guinea pig) and 
1,000 mg/kg-day1 (dog) have been reported (JECFA 1991).   

For humans, irritation, in particular of the eyes but also of the respiratory 
airways and the skin, is the major toxicological hazard presented by sodium 
erythorbate (Annex B).  

Chronic Effects 

No adverse clinical effects or microscopic lesions were observed when male 
rats (10 per group) were fed 1% erythrobate in the diet for 36 weeks up to 2 
years. No differences were observed in rate of growth, mortality, or incidences 
of gross or microscopic abnormalities between treated rats and untreated 
control rats (Andersen 1999). In rodent tests for embryotoxicity and 
teratogenicity, sodium erythorbate had no effect at dose levels up to 1000 
mg/kg body weight (JECFA 1991).   

2. Cancer Effects 

Sodium erythorbate is not suspected of being a carcinogen, nor a reprotoxic or 
teratogenic agent (JECFA 1991). Sodium erythorbate has not been classified as 
carciongen by the International Agency for Research on Cancer (WHO 2011a).  

ECOLOGICAL EFFECTS 

There were no ecological toxicity reference values available for sodium 
erythorbate via a search of the United States Environmental Protection 
Agency Ecotox Database, the United Nations Environment Programme 
website, or a general internet search. 

                                                      

1 Dose assumed to have been administered per kg body weight. 
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TOXICITY CLASSIFICATION 

Sodium erythorbate is not listed as a carcinogen by the International Agency 
for Research on Cancer (IARC) (WHO 2011a). The United States 
Environmental Protection Agency is in the process of testing the toxicity of 
sodium erythorbate. 

EXPOSURE LIMITS AND TOXICITY EVALUATIONS  

Australia 

There is no Australian Drinking Water Standard (NHMRC 2011) for sodium 
erythorbate.  

Safework Australia has not adopted an exposure standard for sodium 
erythorbate.  

WHO 

The WHO Drinking Water Guidelines (2011b) have no levels for sodium 
erythorbate. 

EU 

No limits were defined specifically for the EU. 

US 

No NIOSH values were defined for sodium erythorbate. 

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION 

No human health toxicity values were available for Sodium erythorbate.  

Sodium erythorbate was allocated an acceptable daily intake (ADI) of 6 
mg/kg body weight (European Commission 2001). The Australian National 
Health and Medical Research Council does not specify a recommended daily 
intake (RDI) for sodium erythorbate (NHMRC, 1991, 2005).  
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MATERIAL SAFETY DATA SHEET

Product Trade Name: OXYGON®
Revision Date: 18-Nov-2010
1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE

COMPANY/UNDERTAKING

Statement of Hazardous Nature Non-Hazardous according to the criteria of NOHSC, Non-Dangerous Goods
according to the criteria of ADG.

Manufacturer/Supplier Halliburton Australia Pty. Ltd.
53-55 Bannister Road
Canning Vale
WA 6155
Australia

ACN Number: 009 000 775
Telephone Number: 61 (08) 9455 8300
Fax Number: 61 (08) 9455 5300

 Product Emergency Telephone
Australia:  08-64244950
Papua New Guinea:  05 1 281 575 5000
NewZealand: 06-7559274

Fire, Police & Ambulance - Emergency Telephone
Australia:  000
Papua New Guinea:  000
New Zealand: 111

Identification of Substances or Preparation

Product Trade Name: OXYGON®
Synonyms: None
Chemical Family: Organic Salt
UN Number: None
Dangerous Goods Class: None
Subsidiary Risk: None
Hazchem Code: None
Poisons Schedule: None
Application: Oxygen Scavenger

Prepared By Chemical Compliance
Telephone:  1-580-251-4335
e-mail: fdunexchem@halliburton.com

2.   COMPOSITION/INFORMATION ON INGREDIENTS

Substances CAS Number PERCENT Australia NOHSC ACGIH TLV-TWA
Organic acid salt 60 - 100% Not applicable Not applicable

Total to 100%
OXYGON®
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3.   HAZARDS IDENTIFICATION

Hazard Overview May cause eye and respiratory irritation.

Hazard Ratings

Flammability: 0
Toxicty: 0
Body Contact: 1
Reactivity: 0
Chronic: 0

Scale: Min/Nil=0 Low=1 Moderate=2 High=3 Extreme=4

4.   FIRST AID MEASURES

Inhalation If inhaled, remove from area to fresh air.  Get medical attention if respiratory irritation
develops or if breathing becomes difficult.

Skin Wash with soap and water. Get medical attention if irritation persists.

Eyes In case of contact, immediately flush eyes with plenty of water for at least 15 minutes
and get medical attention if irritation persists.

Ingestion Under normal conditions, first aid procedures are not required.

Notes to Physician Not Applicable

5.   FIRE FIGHTING MEASURES

Suitable Extinguishing Media All standard fire fighting media

Extinguishing media which must
not be used for safety reasons

None known.

Special Exposure Hazards Not applicable.

Special Protective Equipment for
Fire-Fighters

Not applicable.

6.   ACCIDENTAL RELEASE MEASURES

Personal Precautionary MeasuresUse appropriate protective equipment. Avoid creating and breathing dust.

Environmental Precautionary
Measures

None known.

Procedure for Cleaning /
Absorption

Scoop up and remove.

7.   HANDLING AND STORAGE

Handling Precautions Avoid creating or inhaling dust.

Storage Information Store away from oxidizers. Store in a cool, dry location. Product has a shelf life of 36
months.

OXYGON®
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8.   EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls Use in a well ventilated area.

Respiratory Protection If engineering controls and work practices cannot keep exposure below occupational
exposure limits or if exposure is unknown, wear a NIOSH certified, European
Standard EN 149, or equivalent respirator when using this product. Selection of and
instruction on using all personal protective equipment, including respirators, should
be performed by an Industrial Hygienist or other qualified professional.

Dust/mist respirator. (95%)

Hand Protection Normal work gloves.

Skin Protection Normal work coveralls.

Eye Protection Wear safety glasses or goggles to protect against exposure.

Other Precautions None known.

9.   PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Solid Powder

Color: White
Odor: Odorless
pH: 5.5-8 (5%)
Specific Gravity @ 20 C (Water=1): 1.2
Density @ 20 C (kg/l): Not Determined
Bulk Density @ 20 C (kg/m3): Not Determined
Boiling Point/Range (C): Not Determined
Freezing Point/Range (C): Not Determined
Pour Point/Range (C): Not Determined
Flash Point/Range (C): Not Determined
Flash Point Method: Not Determined
Autoignition Temperature (C): 640
Flammability Limits in Air - Lower (g/m3): Not Determined
Flammability Limits in Air - Lower (%): Not Determined
Flammability Limits in Air - Upper (g/m3): Not Determined
Flammability Limits in Air - Upper (%): Not Determined
Vapor Pressure @ 20 C (mmHg): Not Determined
Vapor Density (Air=1): Not Determined
Percent Volatiles: Not Determined
Evaporation Rate (Butyl Acetate=1): Not Determined
Solubility in Water (g/100ml): 15
Solubility in Solvents (g/100ml): Not Determined
VOCs (g/l): Not Determined
Viscosity, Dynamic @ 20 C (centipoise): Not Determined
Viscosity, Kinematic @ 20 C (centistrokes): Not Determined
Partition Coefficient/n-Octanol/Water: Not Determined
Molecular Weight (g/mole): Not Determined
Decomposition Temperature (C): Not Determined

10.   STABILITY AND REACTIVITY

Stability Data: Stable

Hazardous Polymerization: Will Not Occur

Conditions to Avoid None anticipated

OXYGON®
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Incompatibility (Materials to
Avoid)

Strong oxidizers.

Hazardous Decomposition
Products

Carbon monoxide and carbon dioxide.

Additional Guidelines Not Applicable

11.   TOXICOLOGICAL INFORMATION

Principle Route of Exposure Eye or skin contact, inhalation.

Inhalation May cause mild respiratory irritation.

Skin Contact None known.

Eye Contact May cause mild eye irritation.

Ingestion None known

Aggravated Medical Conditions None known.

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are
chronic health hazards.

Other Information None known.

Toxicity Tests

Oral Toxicity: Not determined

Dermal Toxicity: Not determined

Inhalation Toxicity: Not determined

Primary Irritation Effect: Not determined

Carcinogenicity Not determined

Genotoxicity: Not determined

Reproductive /
Developmental Toxicity:

Not determined

12.   ECOLOGICAL INFORMATION

Mobility (Water/Soil/Air) Not determined

Persistence/Degradability Readily biodegradable

Bio-accumulation Not determined

 Ecotoxicological Information

Acute Fish Toxicity: Not determined
Acute Crustaceans Toxicity:Not determined
Acute Algae Toxicity: Not determined

Chemical Fate Information Not determined

Other Information Not applicable

OXYGON®
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13.   DISPOSAL CONSIDERATIONS

Disposal Method Bury in a licensed landfill according to federal, state, and local regulations.

Contaminated Packaging Follow all applicable national or local regulations.

14.   TRANSPORT INFORMATION

Land Transportation

ADR
 Not restricted

Air Transportation

ICAO/IATA
 Not restricted

Sea Transportation

IMDG
 Not restricted

Other Shipping Information

Labels: None

15.   REGULATORY INFORMATION

Chemical Inventories

Australian AICS Inventory All components listed.
US TSCA Inventory All components listed on inventory or are exempt.
EINECS Inventory This product, and all its components, complies with EINECS

Classification Not Classified

Risk Phrases

Safety Phrases
S24/25  Avoid contact with skin and eyes.

16.   OTHER INFORMATION

The following sections have been revised since the last issue of this MSDS
Not applicable

Contact

Australian Poisons Information Centre
24 Hour Service:           - 13 11 26
Police or Fire Brigade:  - 000 (exchange):       - 1100

New Zealand National Poisons Centre
0800 764 766

OXYGON®
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Additional Information For additional information on the use of this product, contact your local Halliburton
representative.

For questions about the Material Safety Data Sheet for this or other Halliburton
products, contact Chemical Compliance at 1-580-251-4335.

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy
or completeness.  The information is obtained from various sources including the
manufacturer and other third party sources.  The information may not be valid under
all conditions nor if this material is used in combination with other materials or in any
process.  Final determination of suitability of any material is the sole responsibility of
the user.

***END OF MSDS***
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ERM has over 100 offices 
across the following 
countries worldwide 

Australia
Argentina
Belgium
Brazil
China
France
Germany
Hong Kong
Hungary
India
Indonesia
Ireland
Italy
Japan
Korea
Malaysia
Mexico

Netherlands
Peru
Poland
Portugal
Puerto Rico
Singapore
Spain
Sri Lanka
Sweden
Taiwan
Thailand
UK
USA
Venezuela
Vietnam

Environmental Resources Management 

Building C, 33 Saunders Street
Pyrmont NSW 2009
Locked Bag 24,
Broadway NSW 2007

T: 61 2 8584 8888
F: 61 2 8584 8800
www.erm.com
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