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Appendix B—Ilaboratory analytical
methods

The chemical analyses of the lime samples were conducted by the Chemistry Centre
of WA. The analytical methods of the Chemistry Centre are protected by copyright
however the following is a general description of the method used for agricultural lime
analysis for the Lime Industry Code of Practice analyses.

Particle size distribution

Samples for the Lime Industries Code of Practice are first air-dried, then the particle
size distribution is measured by sieving through wire mesh screens (brass or stainless
steel) with hole diameters of 1.0, 0.5, 0.25 and 0.125 mm. Hand sieving is always used
because of the variability of the samples received and the soft nature of many lime
materials. Extended sieving of some types of lime increases the percentage of the finer
fractions by abrasion of the larger particles.

In order to obtain sufficient material of the coarse fractions for the neutralising value
test, it is necessary to take a relatively large sample size, often in excess of 1 kg.
However, it is not practical to sieve the entire sample through all screens, as ‘blinding’
of at least one of the finer screens inevitably occurs. This is overcome by quantitatively
reducing the size of the sample as required.

Sieving through each screen is continued until the amount of additional material passing
a particular screen is less than 0.1% of the sample weight, being the reporting limit for
each fraction. This is equivalent to 1 g for a 1 kg fraction, or 0.1 g for a 100 g fraction.

To ensure that all results are reproducible, the following steps are taken:

* All screens are of the highest analytical quality and are well maintained. Commercial
wire meshes are unlikely to have the high tolerance of analytical mesh sieves.

* Sieving is undertaken by trained and experienced operators. The Chemistry Centre
is registered by the National Association of Testing Authorities (NATA) for particle
sizing.

* Manual sieving is used in preference to mechanical procedures to overcome the
difficulties such as abrasion of soft samples and blinding of fine mesh screens
described earlier.

Neutralising value

The neutralising value of each size fraction is measured. The neutralising value of a
sample of the bulk material is also determined as another quality assurance check for
the analysis of each sample.

Each sample or fraction requiring determination of the neutralising value is ground to a
fine powder in a ring grinding mill.

A sample of the finely ground material is treated with 100 mL of 1 M hydrochloric
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acid. There is an excess amount of acid to ensure that all of the free lime dissolves.
The reaction between the lime and the acid is completed by boiling gently for several
minutes, then adjusting the volume of the solution to its original value.

After cooling to room temperature, a 10 mL aliquot of the solution is transferred to the
titration system using a glass pipette. The excess acid of the test sample is then titrated
with standardised sodium hydroxide solution using an automatic burette and the ‘end-
point’ is measured with a pH meter (the reaction is complete when the pH of the test
solution increases to 7 or higher). The automatic burette is very accurate, with a volume
delivery tolerance of approximately = 0.01 mL, which is significantly better than glass
burettes. Indicator solutions, such as phenolphthalein, can also be used to determine
the ‘end-point’ of the titration. The pH meter, however, is preferred as the method is not
affected by the presence acid-soluble iron materials which can be presence in some
lime samples.

The accuracy of the method is approximately = 1% or better.

Calcium and magnesium

If required, the calcium (Ca) and magnesium (Mg) content is measured in the acid
solution of the sample. The instrument used for these measurements is an Inductively
Coupled Plasma-Atomic Emission Spectrometer (ICP-AES), which can also be used to
measure other elements such as sodium, sulphur, copper, iron, manganese and zinc.

Note that these results are not a true ‘total’ value, but a measure of acid-soluble forms
of these elements. For lime materials, these values should be very similar to the true
‘total’ figures which can be measured independently using either X-Ray Fluorescence
Spectrometry (XRF) or strong acid digestion using hydrofluoric acid.

The calcium and magnesium concentrations are checked for consistency with the
measured neutralising values. The neutralising value should be closely related to the
Ca and Mg concentrations by the following formula (where the molecular weight of
calcium is 40 and of magnesium is 24):

_ 100 * %Ca N 100 * %Mg

NV 40 24
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Appendix C—letter sent to lime suppliers

Project: Survey of Agricultural lime quality and availability to growers in the South West of
Western Australia (April/May 2008).

Dear Lime Producer

In recent years the profile of soil acidity as a constraint to productive agriculture and the importance
of maintaining or improving the soil resource has increased. As a consequence the importance of
understanding the lime resources available to farmers in WA has been recognised.

South Coast Natural Resource Management Inc have commissioned the Department of Agriculture
and Food to conduct an independent survey in April/May 2008 of agricultural lime available to
farmers in the south-west of Western Australia. Ultra-Trace Laboratories will conduct analysis of
the lime samples collected.

All suppliers of lime to the agricultural industry in the south-west agricultural region of Western
Australia are offered the opportunity to take part in the survey. Participation in the survey by lime
producers is entirely voluntary. However, for completeness, if a supplier declines to participate this
will be recorded in the published report of the results. The final report will be submitted to South
Coast Natural Resource Management Inc. and a copy will be posted to all participants of the study.

The report will indicate if the supplier is a current member of the Lime Industry WA Inc. group.
This group is a group of independent suppliers of agricultural lime who follow an industry code of
practice and provide a standard set of information to growers via their website at
www.limewa.com.au. Membership of this group is open to all suppliers of agricultural lime in
Western Australia.

The protocol for testing:

Mr Dave Gartner, Senior Technical Officer with the Department of Agriculture and Food will
be contacting suppliers and collecting the samples from the working face/current stockpile at
each of the mines. Subsamples will be mixed on site and bagged into three bags of
approximately 3 kg each.

One sample will be sent for analysis, at Ultra Trace Analytical laboratories. This analysis will
include % by weight and % Neutralising Value (NV) for each of 5 particle size fractions;
Bulk NV; Ca; Mg and Na. The second sample will be kept as a reserve and the third will be
stored in the Lime Bank at DAFWA, Northam.

At the time of sampling, relevant contact details will be collected to update records. Details of
lime type, weigh system and screen size (mm) if relevant will recorded as well as the GPS
location of the site and a photograph of the site will be taken for the report. Lime suppliers are
welcome to provide additional information which may also be used in the report.

We thank you for your participation in this project which we are confident will assist farmers to
make informed decisions and contribute to better management of acidic soils in WA.

Yours sincerely,

-~ Pt}

”

Chris Gazey (0429 107 976) Dave Gartner (0429 882 029)

Senior Research Officer, Senior Technical Officer
DAFWA Northam WA DAFWA Northam WA e
ta
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T~ This project is supported by South Coast Natural Resource Management Inc. with investment from the National Q
SOUTHCOAST Landcare Program, and has received financial support from the Commonwealth Government and the State (L)

Government through the Regional Group
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