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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 fracturing (fraccing). The fraccing process requires the use of
various chemicals.
A risk assessment of chemicals proposed for use in the fraccing 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), citric acid and gelatine have been identified as additional chemicals
proposed for use in the fraccing process and as such were not included in that
assessment of fraccing chemicals. 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 citric acid and gelatine in the fraccing process.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0123263RP01_ADDENDUM/DRAFT/21 SEPTEMBER 2011

1

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 fraccing 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 citric acid and gelatine as used in the fraccing process,
including their toxicity in the fraccing fluid solution, in comparison to
relevant standards and guidelines.
• The measures to manage or mitigate potential impacts from exposure to
citric acid and gelatine during the transport, management, use and disposal
of fraccing chemicals.

2.2

SCOPE OF WORK
The scope of work undertaken in order to assess the risks from citric acid and
gelatine includes a review of the use of citric acid and gelatine within the
fraccing fluid; a compilation of the properties of citric acid and gelatine and
their potential breakdown products; and completion of a toxicological profile
detailing what is known about the toxicology of the substances.
Following this review, the information was integrated with the conceptual site
model established in the Fraccing Chemicals Assessment (ERM 2011). As
citric acid and gelatine have not yet been used in the fraccing process, the
assessment is based on the proposed usage and likely resultant concentrations
in the fraccing water.
This study is limited to only the assessment of citric acid and gelatine used
during 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.
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DESCRIPTION OF THE FRACCING 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 (fraccing) in order to make them
produce at economic rates. QGC have developed a field development plan,
which describes where the fraccing 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 fraccing 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 fraccing, a fraccing 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 fraccing 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 fraccing is completed will be pumped back into the pond for
storage. Fraccing chemicals are not mixed in this pond, apart from initial
chlorinated biocides.
Citric Acid
Citric Acid is a weak organic acid that is used in the hydraulic fraccing fluid to
help prevent precipitation of metal oxides (primarily iron compounds) from
the well casings. Citric acid is a known chelating agent that binds to the metal
ions where it is sequestered in a complex soluble form. Chelation is a chemical
reaction by which a ring structure is created around metal ions (e.g. iron)
preventing them from combining with other metal ions that would otherwise
result in insoluble forms.
It is understood that QGC plans to use 189 L (or 181.4kg) of citric acid
dissolved in 2,945,241 L of water; which equates to a dilution of approximately
1:15,583 and an estimated concentration of 61.6 mg/L.
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Gelatine
It is understood that gelatine will be used as a corrosion inhibitor during the
fraccing process. This use is consistent with studies that have demonstrated
that small concentrations of gelatine (0.1 g/L or less) has a positive influence
on the corrosion protection of copper pipes in alkaline solution, but the
addition of gelatine in concentrations greater than 0.5 g/L increases the rate of
copper corrosion (Ivanov et al, 2006).
Gelatine is made by the partial hydrolysis of collagen, the main protein of
intra cellular substance in animal tissue and bone. There are two main types of
gelatine: Type A, with an isoionic point of 7 to 9, is derived from collagen with
acid pre-treatment; and Type B, with isoionic point of 5, is derived from an
alkaline pre-treatment of collagen (Todorovic et al, 2008). The actual
composition of gelatine depends on a number of factors including:
• the source of collagen;
• the hydrolytic treatment used;
• pH; and
• temperature because the gelatine solution undergoes structural and
mechanical (hence physico-chemical) transformation under differing
temperatures (Kozlov & Burdygina, 1983; Todorovic et al, 2008).
Although gelatine is expected to behave differently depending on its physiochemical properties and chemical structure, for the purpose of this assessment
these differences are not expected to influence the overall toxicity of gelatine.
It is understood that QGC plans to used 30 kg (or 31.3 L) of gelatine in
2,945,241 L of water; which equates to a dilution of approximately 1:94,097
and an estimated concentration of 10 mg/L.
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HAZARD ASSESSMENT

4.1

TOXICITY ASSESSMENT (HEALTH)
Potential health effects related to the fraccing 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 citric acid and gelatine.
Table 4.1 below summarises the health hazards associated with exposure levels
that could potentially occur during use of citric acid and gelatine.

Table 4.1

Toxicity assessment Citric Acid and Gelatine in undiluted form: occupational
exposure
Chemical
Citric Acid

Gelatine

Short Term Health hazards
Classified as irritating to the
eyes, respiratory tract and
skin.
Low toxicity

Long Term health hazards
Low toxicity

Low toxicity

The table above indicates that citric acid and gelatine as supplied are 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 fraccing
injection fluids should be considered as an irritant for health and safety
management purposes. The addition of citric acid or gelatine does not make a
significant difference to the properties of the fraccing fluids for health and
safety management. Accidental releases of the mixed fraccing fluid are
considered highly unlikely as these chemicals are mixed within heavy plant
under pressurised conditions. Personnel present on site are at a distance from
the highly pressurised zone.

4.2

TOXICITY ASSESSMENT (ECOLOGY)
Similar to the conclusions of the Fraccing Chemicals Assessment (ERM 2011)
ecotoxicity assessment, salinity changes are the main reason for potential
ecotoxic effect. The addition of citric acid and gelatine to fraccing fluids does
not change the conclusion that fraccing fluids are likely to exhibit ecotoxicity
as a result of high salinity.
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4.3

TOXICITY CRITERIA

4.3.1

Health Criteria
Citric Acid
Health screening criteria are not readily available for citric acid, primarily
because it is a known food substance that is not considered to be harmful by
the World Health Organisation. No formal acceptable daily intake (ADI) level
has been specified for citric acid and its common salts by the Joint FAO/WHO
Expert Committee on Food Additives nor by the EC Scientific Committee for
Food (UNEP, 2001). The Australian National Health and Medical Research
Council also does not specify a recommended daily intake (RDI) (NHMRC,
1991, 2005).
The average daily intake of citric acid from natural sources in diet and food
additives was estimated to be approximately 40 mg/kg for women,
130 mg/kg for infants and 400 mg/kg for individuals on slimming diets;
maximum daily intake is reported to be 500 mg/kg (UNEP, 2001).
A no-observable-adverse-effect-level (NOAEL) of 4,000 mg/kg-day and an
LD50 of 5,600 mg/kg-day were reported in a study conducted on rats that
were given 2-16 g/kg-day of citric acid orally over 5 days (UNEP, 2001).
Similarly, NOAELs of 1,500 mg/kg-day (rabbit) and 1,400 mg/kg-day (dog)
have been reported (UNEP, 2001).
Gelatine
Health screening criteria are not readily available for gelatine, primarily
because it is a known food substance that is not considered to be harmful by
the World Health Organisation. No formal acceptable daily intake (ADI) level
has been specified for gelatine by the Joint FAO/WHO Expert Committee on
Food Additives nor by the EC Scientific Committee for Food (UNEP, 2001).
The Australian National Health and Medical Research Council also does not
specify a recommended daily intake (RDI) (NHMRC, 1991, 2005).
Gelatine is approximately 84-90% protein, and when used as a dietary
supplement it is necessary to consume 7 to 10g of pure gelatine daily
(www.gelatine.org/en).

4.3.2

Ecological Criteria
Citric Acid
Ecological screening criteria are not readily available for citric acid. In
addition, sufficient data are not available to derive toxicity criteria.
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As detailed in the toxicity profile for citric acid (presented in Annex A), LC50
and EC50 values greater than several hundred mg/L of citric acid were
reported for freshwater toxicity testing species (e.g. fish, algae).
Gelatine
Ecological screening criteria are not readily available for gelatine. In addition,
sufficient data are not available to derive toxicity criteria.
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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 citric acid
and gelatine. 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
Pathway
Direct contact

Receptor
Workers at wellhead

Raw material
chemicals

Spillage to ground or
surface water

Ecological

Y

Fraccing fluids prior
to injection

Direct contact with
water prior to
injection

Human health (workers)

N

Spillage

Ecological receptors

N

Water in the
Subsurface (during
and up to 1 week
after fraccing)

Migration via existing
continuity between
coal seam waters and
adjacent aquifers

Long term the
changes in the
aquifer are
considered not to
represent a
significant ‘source’

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

10

Source
Raw material
chemicals

Link?
Y

0123263RP01_ADDENDUM/DRAFT/21 SEPTEMBER 2011

Y
(limited)

Y
(limited)

Discussion
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.
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
Direct contact with the injection fluid is not likely as citric acid and gelatine is added in the
mixing tanks immediately prior to injection in the well.
Leakage from the mixing tanks is a possible risk and requires management. The addition of
citric acid and gelatine are unlikely to create additional risks. As above, under planned normal
operating conditions there should be no significant risk.
This pathway is considered unlikely to be significant where the receptor bore is >750m from the
fracced well. Potential concentrations released pose no significant risk. Management
procedures are recommended as part of the Fraccing Chemicals Assessment (ERM 2011) are
protective for citric acid and gelatine.

As above
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Source

Pathway
Migration via the
outside of the drilled
well should the seals
between horizons
prove to be
incomplete or
weakened during
fraccing

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

Direct contact with
flowback waters
Discharge of
flowback waters to
surface water or
ground

Receptor
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)
Human health (workers)

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

Link?
Y

Y

Y

Discussion
Proper well construction minimizes this potential pathway. Failure of the well head during
fraccing operations would initiate an emergency stop of fraccing injection. Thus, limited
injection fluid is anticipated to be released in this event. Mitigation measures for well head or
seal failure are within the management procedures undertaken during fraccing operations.
Potential concentrations released pose no significant risk.

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.
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
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RISK CHARACTERISATION
In this section, the ‘source’ at various stages of the fraccing 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.
Citric Acid
Human health screening criteria or recommended daily intake data are not
readily available for citric acid. However, considering the average daily intake
of citric acid (40-500 mg/kg; refer to Section 4.3.1) and toxicity information
summarised in Annex B, the estimated concentration of citric acid in the
fraccing fluid (i.e. 62 mg/L) is unlikely to cause toxic effects to the identified
human receptors.
Ecological screening criteria are not readily available for citric acid. However,
considering the reported citric acid EC50 and LC50 concentrations of greater
than several hundred milligrams per litre (refer to Annex B), adverse impacts
from citric acid in the fraccing fluid is unlikely to result in adverse impacts to
ecological receptors.
Gelatine
Human health screening criteria or recommended daily intake data are not
readily available for gelatine. However, the U.S Food and Drug
Administration states that “there is no evidence in the available information
on gelatin 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, gelatine is classified as
“Generally Regarded As Safe” (GRAS) (www.fda.gov/Food). Furthermore,
the WHO Joint Expert Commission on Food Additives (JECFA) placed no
limit on the use of gelatine in 1970.
Consequently, the gelatine to be used in the fraccing fluids is unlikely to be
toxic to the identified human receptors at the estimated concentration of
10 mg/L.
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CONCLUSIONS
The use of citric acid and gelatine in the fraccing fluids is not likely to result in
any changes to the human health or ecological risks outlined in the Fraccing
Chemicals Assessment (ERM 2011). In addition, the use of citric acid and
gelatine does not result in recommended changes or additional requirements
in the management of fraccing chemicals and water.
No changes to the recommendations or conclusions of the Fraccing Chemicals
Assessment (ERM 2011) are required as a result of the addition of citric acid
and gelatine.
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Annex A

Citric Acid and
Toxicity Summary

Gelatine

CITRIC ACID

TOXICITY SUMMARY

PHYSICAL AND CHEMICAL PROPERTIES
Citric acid is a colourless to white crystalline powder at room temperature,
and is a water soluble organic solid. The anhydrous form crystallises from hot
water, whereas the monohydrate forms when citric acid is crystallised form
cold water. It is a natural substance that appears as an intermediate in the
basic physiological citric acid or Krebs cycle in every eukaryote cell (IUEP,
2001).
Citric acid is primarily used in food applications and occurs naturally in many
juices (e.g. lemons).
Synonyms include 2-hydroxy-1,2,3 propanetricarboxylic acid, citric acid BP, 2hydroxypropane-1,2,3-tricarboxylic acid, citric acid ANH and 3-carboxy-3hydroxypentanedioic acid.
It is understood that QGC plans to use citric acid as a chelating agent that
helps to prevent precipitation of metal oxides, primarily iron compounds, by
keeping them in a soluble form.
The physical and chemical properties of citric acid are presented in Table 1
Table 1

Physical and chemical properties of citric acid
CAS No.
Chemical Formula
Molecular Weight
Vapour Pressure
Vapour Density
Density
Solubility in water
Air Diffusion Coefficient
Water Diffusion Coefficient
Henry’s Law Coefficient
Koc
Log Pow
Odour Threshold
Dermal Absorption
Permeability Constant

77-92-9
C6H8O7
192.12 g/mol (anhydrous)
210.14g/mol (monohydrate)
0.00006 mm Hg (25C)
N/A
1.665g/cm3 (anhydrous)
1.5g/cm3 (monohydrate)
>576 g/L (20C)
2.3x10-7 Pam3/mol (calculated)
-1.72 at 20C
Odourless
-
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A1

CITRIC ACID

TOXICITY SUMMARY

USES AND PRESENCE IN THE ENVIRONMENT
Citric acid is proposed to be used as a chelating agent, which will help to
prevent precipitation of metal oxides in the metal casings.
When released into the environment the following can be noted with respect
to citric acid:
• Air: as citric acid has negligible vapour pressure, release to air is not
considered significant.
• Soil: citric acid is not expected to adsorb to soil due to it’s high water
solubility.
• Water: citric acid is very soluble in water and has relatively low acid
dissociation constants that ensure it is at least partly deprotonated in
aqueous solutions at all environmentally relevant pH values. Citric acid
also has a low n-octanol/water partition coefficient indicating it is likely to
partition mainly to the water phase, with very little distributing into the
atmosphere. Citric acid is understood to rapidly degrade in aqueous
solutions (UNEP, 2001).
Citric acid is not expected to persist in the environment nor accumulate in
sediments and biota. In the aquatic environment, citric acid is known to
rapidly biodegrade with up to 98% removal in 7 days (UNEP, 2001).

POTENTIAL HUMAN EXPOSURE SOURCES
Consumers are directly exposed to citric acid or its salts in diluted
concentrations in many applications (e.g. soft drinks, household cleaners,
washing powers, food). It is understood that there are no acceptable daily
intake levels of citric acid (UNEP, 2001).
Occupational exposure may occur during manufacturing and processing of
citric acid; there are no recommended occupational exposure levels (UNEP,
2001).
The average daily intake of citric acid from natural sources in diet and food
additives was estimated to be approximately 40 mg/kg for women,
130 mg/kg for infants and 400 mg/kg for individuals on slimming diets;
maximum daily intake is reported to be 500 mg/kg (UNEP, 2001).
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CITRIC ACID

TOXICITY SUMMARY

TOXICOKINETICS
Citric acid is rapidly metabolized by the liver, adrenal cortex and muscle
tissue; with approximately 20% excreted in urine (Dart et al, 2004). In the
average human, approximately 2 kg of citric acid is formed and metabolized
every day (UNEP, 2001).

HEALTH EFFECTS
1. Non-Cancer Effects
Acute Effects
Based on many experimental data in animals and on human experience, citric
acid is considered to be of low acute toxicity. The no-observable-adverseeffect-level (NOAEL) for repeated dose toxicity for rats is 1,200 mg/kg-day
(UNEP, 2001). Citric acid has low acute toxicity by oral application in both rat
(LD50 = 3,000-2,000 mg/kg) and mouse (LD50 = 5,400mg/kg). Similarly,
NOAELs of 1,500mg/kg-day (rabbit) and 1,400mg/kg-day (dog) have been
reported (UNEP, 2001). General effects comprised physiological disturbances
(acidosis and calcium deficiency), while ‘high’ doses caused nervous system
effects as well as severe damage to the stomach mucosa (UNEP, 2001).
Irritation, in particular of the eyes but also of the respiratory airways and the
skin, is the major toxicological hazard presented by citric acid (UNEP, 2001).
Chronic Effects
In a two-generation 90 days study with male and female rats fed 1.2% citric
acid, no adverse effect on reproductive parameters nor any teratogenicity of
dietary citric acid was observed (WHO, 1974). Similar findings of no effect
were reported for two reproductive and teratogenicity studies in mice
receiving either 5% citric acid before, during and after mating during days 615 of pregnancy.
2. Cancer Effects
Citric acid is not listed as to its carcinogenicity to humans by the International
Agency for Research on Cancer (WHO, 2011), and is not suspected of being a
carcinogen nor a reprotoxic or teratogenic agent (UNEP, 2001).
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CITRIC ACID

TOXICITY SUMMARY

ECOLOGICAL EFFECTS
Citric acid is considered to be of low acute toxicity to freshwater fish, daphnia
and algae, and also to a few marine species tested (e.g. crabs and algae) as
demonstrated by consistent LC50/EC50 values of several hundred milligrams
per litre (US EPA Ecotox Database); longer-term tests show comparable effect
values (UNEP, 2001). Similarly, citric acid has no obvious toxic potential
against protozoans and many species or strains of bacteria.

TOXICITY CLASSIFICATION
Citric acid is not listed in the International Agency for Research on Cancer
(IARC).
Citric Acid is not listed in the Australian National Occupational Health and
Safety Commission (NOHSC).

EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
There is no Australian Drinking Water Standard for citric acid.
Safework Australia has not adopted an exposure standard for citric acid.
WHO
The WHO Drinking Water Guidelines (2008) have no levels based on citric
acid.
EU
No limits were defined specifically for the EU.
US
No NIOSH values were defined for citric acid.
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CITRIC ACID

TOXICITY SUMMARY

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
No toxicity values available for citric acid.
No formal acceptable daily intake (ADI) level has been specified for citric acid
and its common salts by the Joint FAO/WHO Expert Committee on Food
Additives nor by the EC Scientific Committee for Food (UNEP, 2001). The
Australian National Health and Medical Research Council also does not
specify a recommended daily intake (RDI) for citric acid (NHMRC, 1991,
2005).

REFERENCES
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Assessment: Risk Assessment Report. February 18.
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Health and Medical Research Council. Commonwealth of Australia.
NHMRC (2005) Nutrient Reference Values for Australia and New Zealand,
Including Recommended Dietary Intakes. National Health and Medical Research
Council and the NZ Ministry of Health.
Safework Australia, Hazardous Substances Information System, online
database available on: http://hsis.ascc.gov.au/
UNEP (2001) United Nations Environment Program, Citric Acid (CAS No:7792-9), UNEP Publications.
WHO, 1974. World Health Organization Food Additives Series No. 5. Citric
Acid and its Calcium, Potassium and Sodium Salts, Geneva.
WHO, 2008 Guidelines for Drinking-Water Quality, 3rd Edition, Geneva, 2008.
WHO. 2011. International Agency for Research on Cancer (IARC). Internet
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GELATINE TOXICITY SUMMARY

PHYSICAL AND CHEMICAL PROPERTIES
Gelatines (also known as gelatins) are high molecular weight polypeptides
derived via thermal denaturation of collagen, which is the primary protein
component of animal connective tissue and bone. There are two main types of
gelatine: Type A, with an isoionic point of 7 to 9, is derived from collagen with
acid pre-treatment; and Type B, with isoionic point of 5, is derived from an
alkaline pre-treatment of collagen (Todorovic et al, 2008).
Gelatine is a translucent, colourless, brittle (when dry) flavourless solid
substance that is commonly used in foods, glues, pharmaceuticals, cosmetic
and photographic products. Gelatine does not exist in nature and is a
hydrolysis product obtained by hot water extraction from the collageous raw
material after is has been processed with acid, alkaline or lime.
It is understood that QGC plan to use gelatine as a corrosion inhibitor during
the fraccing process.
Gelatine is manufactured with a wide range of physical properties, like gel
strength, to suit particular applications. Hence, specific physical and chemical
properties of gelatine are not available. The actual composition of gelatine
depends on a number of factors including:
• the source of collagen;
• the hydrolytic treatment used;
• pH; and
• temperature because the gelatine solution undergoes structural and
mechanical (hence physico-chemical) transformation under differing
temperatures (Kozlov & Burdygina, 1983; Todorovic et al, 2008).

USES AND PRESENCE IN THE ENVIRONMENT
It is understood the QGC plans to use gelatine as a corrosion inhibitor. This
use is consistent with studies that have demonstrated that small
concentrations of gelatine (0.1 g/L or less) has a positive influence on the
corrosion protection of copper in alkaline solution, but the addition of gelatine
in concentrations greater than 0.5 g/L increases the rate of copper corrosion
(Ivanov et al, 2006).
When released into the environment the following can be noted with respect
to gelatine:
• Air: gelatine has negligible vapour pressure, release to air is not considered
significant.
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GELATINE TOXICITY SUMMARY
• Soil: wet gelatine, when mixed with warm/hot water, is not expected to
adsorb to soil due to its high water solubility. Once in soil, gelatine has
been demonstrated to rapidly biodegrade (Dakev et al, 2000).
• Water: gelatine is only partially soluble in cold water; however dry gelatine
swells or hydrates when mixed with water. Gelatine can be dissolved when
mixed with lukewarm to hot water, but stirring must continue until
solution is complete. Water sorption by gelatin depends on a number of
factors, primarily pH (Kozlov & Burdygina, 1983). Gelatine has been
known to absorb 200 times its mass in water but forms very weak gels at
this high water content (Kiick-Fischer & Tirrel, 1998).
Gelatine is not expected to persist or bioaccumulate in biota.

POTENTIAL HUMAN EXPOSURE SOURCES
Humans may be exposed to gelatine in food, glue, cosmetics and
photographic products.

HEALTH EFFECTS
The U.S Food and Drug Administration (FDA) states that “there is no
evidence in the available information on gelatin 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, gelatine is classified as “Generally Regarded As Safe” (GRAS)
(www.fda.gov/Food).
Gelatine is not listed as to its carcinogenicity to humans by the International
Agency for Research on Cancer (WHO, 2011).
The US FDA also states that in the 125 years of gelatine production, there is no
documented evidence of a deleterious nature to humans from the ingestion of
gelatine, other than a rare allergenic response, when the diet has provided an
adequate amount of the amino acid tryptophan and is deficient in several
others, and thus is of low nutritional value. The incidence of tumors in
experimental mice injected subcutaneously with gelatin in various strength
solutions, did not differ from that in the untreated control animals.
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GELATINE TOXICITY SUMMARY

ECOLOGICAL EFFECTS
Values for toxicity to fish and other ecological receptors are not available for
gelatine.

TOXICITY CLASSIFICATION
Gelatine is not listed in the International Agency for Research on Cancer
(IARC).
Gelatine is not listed in the Australian National Occupational Health and
Safety Commission (NOHSC).

EXPOSURE LIMITS AND TOXICITY EVALUATIONS
Australia
There is no Australian Drinking Water Standard for gelatine.
Safework Australia has not adopted an exposure standard for gelatine.
WHO
The WHO Drinking Water Guidelines (2008) have no levels based on gelatine.
EU
No limits were defined specifically for the EU.
US
No NIOSH values were defined for gelatine.

SUGGESTED TOXICITY VALUES FOR RISK CHARACTERISATION
No toxicity values available
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GELATINE TOXICITY SUMMARY
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MATERIAL SAFETY DATA
SHEET
1. IDENTIFICATION
Revision Date

JUNE 2010

Product Name

CITRIC ACID ANHYDROUS

Other Names

2-HYDROXYPROPANE-1,2,3-TRICARBOXYLIC ACID; CITRIC ACID BP;
2-HYDROXY-1,2,3-PROPANETRICARBOXYLIC ACID; CITRIC ACID
ANH;

Uses

Food applications.

Contact Information

Organisation

Location

Telephone

Ask For

Redox Pty Ltd

2 Swettenham
Road
Minto NSW
2566
Australia

+61 2
97333000

Technical
Officer

11 Mayo Road
Wiri Auckland
2104
New Zealand

+64 9
2506222

Poison Information
Centre

Westmead
NSW
Australia

131126

Chemcall 24 Hour
Emergency Number

Australia

1800-127406

New Zealand

0800-243622

National Poisons Centre New Zealand

0800-764766

2. HAZARD IDENTIFICATION
Hazardous according to criteria of NOHSC/ASCC.
IRRITANT
Risk Phrases

R41 Risk of serious eye damage.

Safety Phrases

S25

Avoid contact with eyes.

S26

In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice.

S37/39 Wear suitable gloves and eye/face protection.
ERMA New Zealand
Approval Code

mhtml:file://C:\Documents and Settings\Belinda.Goldsworthy\Desktop\Addendum_Ge... 9/15/2011

Redox Pty Ltd - Material Safety Data Sheet CIACRR50

Page 2 of 10

HSR003138
HSNO Hazard
Classification

6.1E 6.3B 8.3A

This Material Safety Data Sheet may not provide exhaustive guidance for all HSNO Controls
assigned to this substance. The ERMA Web Site should be consulted for a full list of
triggered controls and cited regulations.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Ingredients

Chemical Entity CAS Number Proportions (%)
CITRIC ACID

[77-92-9]

100.0

4. FIRST AID MEASURES
Description of necessary measures according to routes of exposure.
Swallowed

Rinse mouth with water. If swallowed, do NOT induce vomiting. Give a
glass of water. Seek medical advice.

Eye

Immediately wash in and around the eye area with large amounts of lukewarm water for at least 15 minutes. Eyelids to be held apart. Remove
clothing if contaminated and wash skin. Urgently seek medical assistance.
Transport to hospital or medical centre. Continue to wash with large
amounts of water until medical help is available.

Skin

If skin or hair contact occurs, immediately remove any contaminated
clothing and wash skin and hair thoroughly with running water. If swelling,
redness, blistering or irritation occurs seek medical assistance.

Inhaled

Remove victim from area of exposure - avoid becoming a casualty.
Remove contaminated clothing and loosen remaining clothing. Allow
patient to assume most comfortable position and keep warm. Keep at rest
until fully recovered. Seek medical advice if effects persist.

Advice to Doctor

Treat symptomatically based on judgement of doctor and individual
reactions of patient.

Aggravated medical
conditions caused
by exposure

No information available on medical conditions aggravated by exposure to
this product.

5. FIRE FIGHTING MEASURES
Extinguishing Media

In case of fire, appropriate extinguishing media include fine water spray,
normal foam, dry agent (carbon dioxide, dry chemical powder). Use water
spray to cool fire exposed areas.

Hazards from
Combustion
Products

Combustible solid, however, does not burn readily. Incompatible with
strong oxidising agents, alkalis, carbon steel and sources of ignition. On
burning will emit toxic fumes, including those of oxides of carbon.

Special Protective
Precautions and
Equipment for Fire
Fighters

Fire fighters should wear a positive-pressure self-contained breathing
apparatus (SCBA) and protective fire fighting clothing (includes fire
fighting helmet, coat, trousers, boots and gloves). Clear fire area of all
non-emergency personnel. Stay upwind. Keep out of low areas. Eliminate
ignition sources. Move fire exposed containers from fire area if it can be
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done without risk. Do NOT allow fire fighting water to reach waterways,
drains or sewers. Store fire fighting water for treatment.
Flammability
Conditions

Product is a combustible solid.

Additional Information
Hazchem Code

N/A

6. ACCIDENTAL RELEASE MEASURES
Emergency
Procedures

Avoid accidents, clean up immediately. Slippery when spilt. Personnel
involved in the clean up should wear full protective clothing as listed in
section 8. Evacuate all unnecessary personnel. Eliminate all sources of
ignition. Increase ventilation. Avoid generating dust. Stop leak if safe to do
so. Isolate the danger area. Do NOT let product reach drains or
waterways. If product does enter a waterway, advise the Environmental
Protection Authority or your local Waste Management. Use clean, nonsparking tools and equipment.

Methods and
Materials for
Containment and
Clean Up

Contain and neutralise with soda ash or sodium bicarbonate then
sweep/shovel up spills with dust binding material or use an industrial
vacuum cleaner. Transfer to a suitable, labelled chemical waste container
and dispose of promptly as hazardous waste. Wash area down with
excess water.

7. HANDLING AND STORAGE
Precautions for Safe
Handling

Ensure an eye bath and safety shower are available and ready for use.
Observe good personal hygiene practices and recommended procedures.
Wash thoroughly after handling. Take precautionary measures against
static discharges by bonding and grounding equipment. Avoid handling
which leads to dust formation. In common with many organic chemicals,
may form flammable dust clouds in air. Avoid contact with eyes, skin and
clothing. Do not inhale product dust/fumes.

Conditions for Safe
Storage (Including
Any Incompatibles)

Store in a cool, dry, well-ventilated area. Keep containers tightly closed
when not in use. Inspect regularly for deficiencies such as damage or
leaks. Protect against physical damage. Store away from incompatible
materials as listed in section 10. Protect from direct sunlight, moisture and
sources of heat. Keep container dry. This product is not classified
dangerous for transport according to The Australian Code for the
Transport of Dangerous Goods By Road and Rail.

Container Type

Store in original packaging as approved by manufacturer. Containers of
stainless steel, plastic or aluminium can be used for the storage of dry
solid.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
National Exposure
Standards

No exposure standard has been established for this product by the
Australian Safety and Compensation Council (ASCC). However, the
exposure standard for dust not otherwise specified is 10mg/m3 (for
inspirable dust) and 3mg/m3 (for respirable dust). NOTE: The exposure
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value at the TWA is the average airborne concentration of a particular
substance when calculated over a normal 8 hour working day for a 5 day
working week. These exposure standards are guides to be used in the
control of occupational health hazards. All atmospheric contamination
should be kept to as low a level as is workable. These exposure standards
should not be used as fine dividing lines between safe and dangerous
concentrations of chemicals. They are not a measure of relative toxicity.
Biological Limit
Values

No information available on biological limit values for this product.

Engineering
Controls

A system of local and/or general exhaust is recommended to keep
employee exposures as low as possible. Local exhaust ventilation is
generally preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into the general work
area.

Personal Protection

RESPIRATOR: Wear a P2 particulate respirator when handling this
product (AS1715/1716). EYES: Safety glasses with side shields
(AS1336/1337). HANDS: Wear impervious rubber gloves (AS2161).
CLOTHING: Long-sleeved protective clothing and safety footwear
(AS3765/2210).

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance

Colourless to white Free Flowing Crystalline Powder

Formula

C6H8O7

Odour

Odourless

Vapour Pressure

Negligible mm Hg (1 atmosphere)

Vapour Density

Not applicable.

Boiling Point

Not applicable.

Melting Point

153'C deg C

Solubility in Water

1650g/L

Specific Gravity

1.665 (Water = 1)

Flash Point

Test Unknown 345'C

pH

1.5-2.5 (In 5% solution)

Lower Explosion
Limit

Not applicable.

Upper Explosion
Limit

Not applicable.

Ignition Temperature Not applicable.
Specific Heat Value

Not applicable.

Particle Size

Not applicable.

Volatile Organic
Compounds (VOC)
Content

Not applicable.

Evaporation Rate

Not applicable.

Viscosity

Not applicable.

Percent Volatile

Not applicable.

Octanol/Water
partition coefficient
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Not applicable.
Saturated Vapour
Concentration

Not applicable.

Additional
Characteristics

Not applicable.

Flame
Not applicable.
Propagation/Burning
Rate of Solid
Materials
Properties of
Not applicable.
Materials That May
Initiate or Contribute
to Fire Intensity
Potential for Dust
Explosion

May form flammable dust clouds in air.

Reactions that
Release Flammable
Gases

Not applicable.

Fast of Intensely
Burning
Characteristics

Not applicable.

Non-flammables
That Could
Contribute Unusual
Hazards to a Fire

Not applicable.

Release of Invisible
Flammable Vapours
and Gases

Not applicable.

Decomposition
Temperature

Begins to Char at 170'C

Additional
Information

Molecular Weight: 192.12g/mol

10. STABILITY AND REACTIVITY
Chemical Stability

Product is stable under normal conditions of use, storage and
temperature. Combustible Solid.

Conditions to Avoid

Avoid exposure to heat, sources of ignition, exposure to moist air, sunlight,
exposure to open environment, open flame, dust generation and high
temperatures. May deliquesce in moist air and may lump under certain
pressures and under conditions of high temperature. The material may
decompose and become yellow folowing extended exposure to the open
environment.

Incompatible
Materials

Incompatible with strong oxidising agents, alkalis, carbon steel and
sources of ignition. The solution will very slowly corrode mild steel and
soften concrete.

Hazardous
Decomposition

On burning will emit toxic fumes, including those of oxides of carbon.

Hazardous
Reactions
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Hazardous polymerization will not occur. Reacts exothermically with
alkalis .

11. TOXICOLOGICAL INFORMATION
Toxicity Data

Oral LD50 (rat): 3000 mg/kg. Oral LD50 (mice): 5040 mg/kg SKIN: Mild
irritant (rabbit). EYES: Severe irritant (rabbit).

Health Effects - Acute
Swallowed

No adverse effects expected, however, large amounts may cause nausea
and vomiting. Swallowing may result in irritation to the mouth and throat.
Frequent or large oral doses can cause tooth erosion. This product is a
permitted food additive. Ingestion of a large amount may cause digestive
tract irritation.

Eye

A severe eye irritant. Contamination of eyes can result in permanent
injury.

Skin

Contact with skin may result in irritation.

Inhaled

Breathing in dust may result in respiratory irritation with sore throat,
coughing and shortness of breath.

12. ECOLOGICAL INFORMATION
Ecotoxicity

Toxicity Effects: Highly Toxic for fish, not considered to be toxic for
bacteria. Air Pollution : 50mg/m3 for a mass emission >0.5Kg/h

Persistence and
Degardability

Easily Biodegradable

Mobility

No information available on mobility for this product. Soluble in water.

Environmental Fate
(Exposure)

Do NOT let product reach waterways, drains and sewers.

Bioaccumulative
Potential

No information available on bioaccumulation for this product.

13. DISPOSAL CONSIDERATIONS
Disposal

Dispose of in accordance with all local, state and federal regulations. All
empty packaging should be disposed of in accordance with Local, State,
and Federal Regulations or recycled/reconditioned at an approved facility.

Special Precautions
for Land Fill or
Incineration

Contact a specialist disposal company or the local waste regulator for
advice. This should be done in accordance with 'The Hazardous Waste
Act'. Can be eliminated with domestic garbage on condition it complies
with local regulations.

14. TRANSPORT INFORMATION
Land Transport (Australia)
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Regulation Name

ADG

UN Number

Not applicable.

Shipping Name

CITRIC ACID ANHYDROUS

Dangerous Goods
Class

Not applicable.

Subsidiary Risk

Not applicable.

Pack Group

Not applicable.

Precaution for User

IRRITANT

Hazchem Code

N/A

EPG

Not applicable.

Special Provision

Not applicable.
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Sea Transport (New Zealand)
Regulation Name

IMDG

UN Number

Not applicable.

Shipping Name

CITRIC ACID ANHYDROUS

Dangerous Goods
Class

Not applicable.

Subsidiary Risk

Not applicable.

Pack Group

Not applicable.

Precaution for User

IRRITANT

Hazchem Code

N/A

EPG

Not applicable.

Special Provision

Not applicable.

Air Transport
Regulation Name

IATA

UN Number

Not applicable.

Shipping Name

CITRIC ACID ANHYDROUS

Dangerous Goods
Class

Not applicable.

Subsidiary Risk

Not applicable.

Pack Group

Not applicable.

Precaution for User

IRRITANT

Hazchem Code

No data available.

EPG

No data available.

Special Provision

Not applicable.

Land Transport (New Zealand)
Regulation Name
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NZS5433
UN Number

Not applicable.

Shipping Name

CITRIC ACID ANHYDROUS

Dangerous Goods
Class

Not applicable.

Subsidiary Risk

Not applicable.

Pack Group

Not applicable.

Precaution for User

IRRITANT

Hazchem Code

N/A

EPG

Not applicable.

Special Provision

Not applicable.

15. REGULATORY INFORMATION
No data available.
Poisons Schedule

N/A

EPG

N/A

AICS Name

1,2,3-PROPANETRICARBOXYLIC ACID, 2-HYDROXY-

NZ Toxic Substance

N

HSNO Hazard
Classification

6.1E 6.3B 8.3A

ERMA Approval
Code

HSR003138

16. OTHER INFORMATION
Literature
References

No data available.

Sources for Data

No data available.

Legend to Abbreviations and Acronyms
<

less than

>

greater than

ADG

Australian Dangerous Goods Code

AICS

Australian Inventory of Chemical Substances

CAS

Chemical Abstracts Service (Registry Number)

cm2

square centimetres

CO2

Carbon Dioxide

COD

Chemical Oxygen Demand

deg C ( 'C )

degrees Celsius
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ERMA

Environmental Risk Management Authority

g

gram

g/cm3

grams per cubic centimetre

g/l

grams per litre

HSNO

Hazardous Substance and New Organism

IATA

International Air Transport Association Dangerous Goods Regulations

IDLH

Immediately Dangerous to Life and Health

IMDG

International Maritime Dangerous Goods Code

immiscible

liquids are insoluble in each other

kg

kilogram

kg/m3

kilograms per cubic metre

LC50

LC stands for lethal concentration. LC50 is the concentration of a material
in air which causes the death of 50% (one half) of a group of test animals.
The material is inhaled over a set period of time, usually 1 or 4 hours.

LD50

LD stands for Lethal Dose. LD50 is the amount of a material, given all at
once, which causes the death of 50% (one half) of a group of test animals

ltr

Litre

m3

cubic metre

mbar

millibar

mg

milligram

mg/24H

milligrams per 24 hours

mg/kg

milligrams per kilogram

mg/m3

milligrams per cubic metre

Misc

miscible

miscible

liquids form one homogeneous liquid phase regardless of the amount of
either component present

mm

millimetre

mPa.s

milli Pascal per second

N/A

Not Applicable

NOHSC

National Occupational Health and Safety Commission

OECD

Organization for Economic Co-operation and Development

PEL

Permissible Exposure Limit

ppb

parts per billion

ppm

parts per million

ppm/2h

parts per million per 2 hours

ppm/6h

parts per millionper 6 hours

RCP

Reciprocal Calculation Procedure

STEL

Short Term Exposure Limit

TLV

Threshold Limit Value

tne

tonne

TWA

Time Weighted Average

ug/24H

micrograms per 24 hours
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UN

United Nations (number)

wt

weight

Australia New
Zealand
Adelaide Auckland
Brisbane Christchurch
Melbourne Hawke's
Bay
Perth

Sydney
Office
2
Swettenham
Road
Minto NSW
2566
Australia
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telephone
facsimile
web

+61 2 97333000
+61 2 97333111
http://www.redox.com/

email

mailto:info@redox.com?
subject=MSDS%20for%
20CITRIC%20ACID%
20ANHYDROUS%20%20

Sydney
This MSDS summarises Redox Pty Ltd best knowledge of the health and safety hazard information of the selected substance
and how to safely handle the selected substance in the workplace however Redox Pty Ltd expressly disclaims that the MSDS is
a representation or guarantee of the chemical specifications for the substance.
Each user should read the MSDS and consider the information in the context of how the selected substance will be handled and
used in the workplace including its use in conjunction with other substances.
© Copyright 2011 Redox Pty Ltd
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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
GELATINE

PRODUCT USE
Used in photographic film, sizing; textile and paper adhesives; cements; capsules for medicinals; matches; light filters; clarifying agent; desserts,
jellies etc.; culture medium for bacteria; microencapsulation. Also used as blood plasma volume expander; nutrient; protective colloid in ice cream;
and in printing inks.

Section 2 - HAZARDS IDENTIFICATION

STATEMENT OF HAZARDOUS NATURE
NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to NOHSC Criteria, and ADG Code.

CHEMWATCH HAZARD RATINGS

Flammability
Toxicity
Body Contact
Reactivity
Chronic
SCALE:

Min/Nil=0

Low=1

Moderate=2

RISK
■ Cumulative effects may result following exposure*.
■ Possible respiratory and skin sensitiser*.
* (limited evidence).

High=3

Extreme=4

SAFETY
■ Do not breathe dust.
■ Avoid contact with skin.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS
NAME
gelatine

CAS RN
9000-70-8

%
100

Section 4 - FIRST AID MEASURES

SWALLOWED
• Immediately give a glass of water.
• First aid is not generally required. If in doubt, contact a Poisons Information Centre or a doctor.

EYE
■ If this product comes in contact with eyes:
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Section 4 - FIRST AID MEASURES

• Wash out immediately with water.
• If irritation continues, seek medical attention.
• Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

SKIN
■ If skin contact occurs:
• Immediately remove all contaminated clothing, including footwear.
• Flush skin and hair with running water (and soap if available).
• Seek medical attention in event of irritation.

INHALED
• If fumes or combustion products are inhaled remove from contaminated area.
• Other measures are usually unnecessary.

NOTES TO PHYSICIAN
■ Treat symptomatically.

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA
• Water spray or fog.
• Foam.
• Dry chemical powder.
• BCF (where regulations permit).

FIRE FIGHTING
• Alert Fire Brigade and tell them location and nature of hazard.
• Wear breathing apparatus plus protective gloves.
• Prevent, by any means available, spillage from entering drains or water courses.
• Use water delivered as a fine spray to control fire and cool adjacent area.

FIRE/EXPLOSION HAZARD
• Combustible solid which burns but propagates flame with difficulty; it is estimated that most organic dusts are combustible (circa 70%) - according
to the circumstances under which the combustion process occurs, such materials may cause fires and / or dust explosions.
• Avoid generating dust, particularly clouds of dust in a confined or unventilated space as dusts may form an explosive mixture with air, and any
source of ignition, i.e. flame or spark, will cause fire or explosion. Dust clouds generated by the fine grinding of the solid are a particular
hazard; accumulations of fine dust (420 micron or less) may burn rapidly and fiercely if ignited - particles exceeding this limit will generally
not form flammable dust clouds.; once initiated, however, larger particles up to 1400 microns diameter will contribute to the propagation of an
explosion.
• In the same way as gases and vapours, dusts in the form of a cloud are only ignitable over a range of concentrations; in principle, the concepts of
lower explosive limit (LEL) and upper explosive limit (UEL).are applicable to dust clouds but only the LEL is of practical use; - this is because
of the inherent difficulty of achieving homogeneous dust clouds at high temperatures (for dusts the LEL is often called the "Minimum Explosible
Concentration", MEC)
• A dust explosion may release of large quantities of gaseous products; this in turn creates a subsequent pressure rise of explosive force capable of
damaging plant and buildings and injuring people.
Combustion products include: carbon monoxide (CO), carbon dioxide (CO2), hydrogen cyanide, nitrogen oxides (NOx), other pyrolysis products typical of
burning organic material.
May emit poisonous fumes.
May emit corrosive fumes.

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

HAZCHEM
None

PERSONAL PROTECTION
Glasses:
Chemical goggles.

Respirator:
Particulate

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS
• Clean up all spills immediately.
• Avoid breathing dust and contact with skin and eyes.
• Wear protective clothing, gloves, safety glasses and dust respirator.
• Use dry clean up procedures and avoid generating dust.
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Section 6 - ACCIDENTAL RELEASE MEASURES

MAJOR SPILLS
■ Moderate hazard.
• CAUTION: Advise personnel in area.
• Alert Emergency Services and tell them location and nature of hazard.
• Control personal contact by wearing protective clothing.
• Prevent, by any means available, spillage from entering drains or water courses.

Personal Protective Equipment advice is contained in Section 8 of the MSDS.

Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING
• Avoid all personal contact, including inhalation.
• Wear protective clothing when risk of exposure occurs.
• Use in a well-ventilated area.
• Prevent concentration in hollows and sumps.
Empty containers may contain residual dust which has the potential to accumulate following settling. Such dusts may explode in the presence of an
appropriate ignition source.
• Do NOT cut, drill, grind or weld such containers.
• In addition ensure such activity is not performed near full, partially empty or empty containers without appropriate workplace safety authorisation
or permit.

SUITABLE CONTAINER
• Glass container is suitable for laboratory quantities.
• Polyethylene or polypropylene container.
• Check all containers are clearly labelled and free from leaks.

STORAGE INCOMPATIBILITY
• Avoid reaction with oxidising agents.

PACKAGING MATERIAL INCOMPATIBILITIES
Chemical Name
Gelatin

Container Type
Brass, " Carbon Steel" , Polyurethane

STORAGE REQUIREMENTS
• Store in original containers.
• Keep containers securely sealed.
• Store in a cool, dry, well-ventilated area.
• Store away from incompatible materials and foodstuff containers.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
The following materials had no OELs on our records
• gelatine:

CAS:9000- 70- 8

PERSONAL PROTECTION

RESPIRATOR
Particulate

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].
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

HANDS/FEET
■ NOTE:
• The material may produce skin sensitisation in predisposed individuals. Care must be taken, when removing gloves and other protective equipment, to
avoid all possible skin contact.
• Contaminated leather items, such as shoes, belts and watch-bands should be removed and destroyed.
Suitability and durability of glove type is dependent on usage. Important factors in the selection of gloves include: such as:
• frequency and duration of contact,
• chemical resistance of glove material,
• glove thickness and
• dexterity.
Experience indicates that the following polymers are suitable as glove materials for protection against undissolved, dry solids, where abrasive
particles are not present.
• polychloroprene
• nitrile rubber
• butyl rubber
• fluorocaoutchouc.

OTHER
• Overalls.
• P.V.C. apron.
• Barrier cream.
• Skin cleansing cream.

ENGINEERING CONTROLS
• Local exhaust ventilation is required where solids are handled as powders or crystals; even when particulates are relatively large, a certain
proportion will be powdered by mutual friction.
• Exhaust ventilation should be designed to prevent accumulation and recirculation of particulates in the workplace.
• If in spite of local exhaust an adverse concentration of the substance in air could occur, respiratory protection should be considered. Such
protection might consist of:
(a): particle dust respirators, if necessary, combined with an absorption cartridge;
(b): filter respirators with absorption cartridge or canister of the right type;
(c): fresh-air hoods or masks
• Build-up of electrostatic charge on the dust particle, may be prevented by bonding and grounding.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Odourless, tasteless, off-white flakes or powder. Soluble in warm water and glycerol; insoluble in organic solvents. Strongly hydrophilic, absorbing
up to ten times its weight of water and forming reversible gels of high strength and viscosity.

PHYSICAL PROPERTIES
Solid.
Mixes with water.
State
Melting Range (°C)
Boiling Range (°C)
Flash Point (°C)
Decomposition Temp (°C)
Autoignition Temp (°C)
Upper Explosive Limit (%)
Lower Explosive Limit (%)

Divided solid
Not available.
Not available.
Not Available
Not available.
Not available.
Not Available
Not Available

Volatile Component (%vol)

Negligible.

Molecular Weight
Viscosity
Solubility in water (g/L)
pH (1% solution)
pH (as supplied)
Vapour Pressure (kPa)
Specific Gravity (water=1)
Relative Vapour Density
(air=1)
Evaporation Rate

Not applicable.
Not Applicable
Miscible
Not available.
Not applicable
Negligible.
>1
Not applicable
Not applicable

Section 10 - CHEMICAL STABILITY

CONDITIONS CONTRIBUTING TO INSTABILITY
• Presence of incompatible materials.
• Product is considered stable.
• Hazardous polymerisation will not occur.
For incompatible materials - refer to Section 7 - Handling and Storage.
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Section 11 - TOXICOLOGICAL INFORMATION

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS
■ Not applicable.

CHRONIC HEALTH EFFECTS
■ Cumulative effects may result following exposure*.
■ Possible respiratory and skin sensitiser*.
■ * (limited evidence).

TOXICITY AND IRRITATION
■ No significant acute toxicological data identified in literature search.

Section 12 - ECOLOGICAL INFORMATION
No data

Section 13 - DISPOSAL CONSIDERATIONS
■ Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to laws operating in their
area.
A Hierarchy of Controls seems to be common - the user should investigate:
• Reduction.
• DO NOT allow wash water from cleaning or process equipment to enter drains.
• It may be necessary to collect all wash water for treatment before disposal.
• In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first.
• Where in doubt contact the responsible authority.
• Recycle wherever possible.
• Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no suitable treatment or
disposal facility can be identified.
• Dispose of by: burial in a land-fill specifically licenced to accept chemical and / or pharmaceutical wastes or Incineration in a licenced
apparatus (after admixture with suitable combustible material)
• Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed.

Section 14 - TRANSPORTATION INFORMATION

HAZCHEM:
None (ADG7)

NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS: UN, IATA, IMDG

Section 15 - REGULATORY INFORMATION
POISONS SCHEDULE None

REGULATIONS
gelatine (CAS: 9000-70-8) is found on the following regulatory lists;
"Australia Therapeutic Goods Administration (TGA) Substances that may be used as active ingredients in Listed medicines","China Inventory of Existing
Chemical Substances","Japan List of substances which are generally provided for eating or drinking as foods and which are used as food additives",
"Malaysia Food Regulations - Permitted Food Conditioners","OECD Representative List of High Production Volume (HPV) Chemicals","Philippines Inventory
of Chemicals and Chemical Substances (PICCS)","Philippines Regulatory Guidelines Concerning Food Additives - Permitted Food Additives","Philippines
Regulatory Guidelines Concerning Food Additives - Recommended Levels of Use for some Food Additives"
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Section 16 - OTHER INFORMATION
■ Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by
the Chemwatch Classification committee using available literature references.
A list of reference resources used to assist the committee may be found at:
www.chemwatch.net/references.
■ The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards
are Risks in the workplace or other settings.
This document is copyright. Apart from any fair dealing for the purposes of private study, research, review or
criticism, as permitted under the Copyright Act, no part may be reproduced by any process without written
permission from CHEMWATCH. TEL (+61 3) 9572 4700.
Issue Date: 22-Nov-2009
Print Date: 20-Aug-2010

This is the end of the MSDS.
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