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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 308 "Characterization of sludges",
the secretariat of which is held by AFNOR.

This Europ’ean Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by February 2001, and conflicting national standards shall be withdrawn at the latest
by February 2001.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.

The annex A is informative.
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1 Scope

This European Standard specifies a method for the determination of dry residue and water content of sludges and
sludge products.

This method is applicable to the determination of dry residue and water content of sludges which include liquid,
paste-like or solid matter. '

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies. ‘

EN 12879, Characterization of sludges — Determination of the loss on ignition of dry mass.

3 Terms and definitions
For the purposes of this European Standard, the following terms and definitions apply :

3.1

dry residue

the dry mass portion of the sludge obtained'after'the spécified drying process. It is expressed as percent or in grams per
kilogram

3.2

water content
the mass portion of water present in the sludge. It is determined as a loss of mass under defined conditions after the

specified drying process. It is expressed as percent or as grams per kilogram

3.3
dry mass (dry matter)
the mass of solids obtained after the specified drying process. It is expressed as grams or kilograms

34

constant mass

constant mass is reached when, during the drying process the difference between two successive weighings of the sample,
first heated, then cooled to room temperature and with an interval of 1 h between them, does not exceed 0,5 % (m/m) of the
last determined mass or 2 mg, whichever is the greater

4 Principle

Sludge samples are dried to constant mass in an oven at (105 = 5) °C. The difference in mass before and after the
drying process is used to calculate the dry residue and the water content.
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5 Interferences

During storage, sludge samples can be subject to change (e.g. uptake or liberation of water, carbon dioxide and
other substances) which is liable to falsify the analytical result. The samples can also change chemically during the
drying process (e.g. by absorption of carbon dioxide in the case of basic samples or of oxygen caused by reducing
substances).

NOTE1  When determining the water content, volatile substances (such as organic solvents or substances deriving from the
decomposition of organic or inorganic substances) are also included either completely or partially. In the case of sludges
containing considerable amounts of water it is expedient to evaporate the greater part of the water carefully on a water bath in
order to avoid loss of substance by splashing.

NOTE2 Inthe case of sludges with a high solids content (e.g. dry residue war > 30 %) there is the risk of water still remaining
trapped in the sludge after drying.

6 Hazards

6.1 General
Samples are liable to ferment and usually contain harmful micro-organisms. It is essential to keep them away from

any food or drink, and to protect any cuts. Bursting glass bottles containing sludge can produce micro-organism
contaminated shrapnel. Plastic bottles can also burst and produce a hazardous spray and aerosol.

6.2 Storage

It is not advisable to store samples in the opeh! laborafory.. [f 'samples'are to be stored, store them between 0 °C
and 4 °C. ) '

6.3 Handling
Cleanliness when working is essential. When handling sludge samples, it is necessary to wear vgloves, a face and

eye protection, and sufficient body protection to guard against bottles bursting. The gas evolved is usually flamma-
ble, so all equipment used in the vicinity must be flame proof to avoid any source of ignition.

7 Apparatus

7.1 Drying oven thermostatically controlled with forced air ventilation and capable of maintaining a temperature
of (105 = 5) °C. =

7.2 Desiccator with an active drying agent such as silica gel or diphosphorus pentoxide.
7.3 Analytical balance with an accuracy of 1 mg or better.
7.4 Evaporating dish or crucible. Temperature tolerant laboratory vessel withstanding 105 °C for dry residue

analysis or 550 °C if further analysis of loss on ignition is required (see EN 12879). Suitable materials are
porcelain, silica, platinum.
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8 Procedure

Place an empty evaporating dish or crucible (7.4) in the drying oven (7.1) set at 105 °C for a minimum of 30
minutes. After cooling in the desiccator (7.2) to ambient temperature, weigh the basin to the nearest 1 mg, Ma.

If the same crucible is to be used for a subsequent loss on ignition measurement (see EN 12879), it shall be pre-
ignited at 550 °C for a minimum of 30 min.

Depending on the expected water content, weigh into the evaporating dish or crucible a suitable amount of sludge,
M, so that the dry matter obtained has a mass of at least 0,5 g.

Place the evaporating dish or crucible (7.4) containing the sample in the drying oven (7.1) set at 105 °C until the
residue appears dry, typically overnight.

NOTE 1 There is a risk of formation of a cake surface. As a result of this cake formation, an even drying is hindered. To
avoid this, a glass rod can be weighed along with the crucible. If cake formation occurs during drying, the glass rod is used to
stir the sludge to break up the cake and put the liquid surface into contact with the hot air. This is repeated as necessary.

After cooling in the desiccator (7.2), weigh the evaporating dish or crucible and contents for the first time, m..

The dry residue (m; - m,) shall be regarded as constant, if the mass obtained after a further one hour of drying
does not differ by more than 0,5 % of the previous value or 2 mg whichever is the greater (3.4).

Otherwise, repeat drying until constant mass has been reached.

NOTE2 In cases where even after the third drying process it is rot possible to obtain a constant value, record the value
determined after at least 12 h and note this in the test report,

9 Expression of results

9.1 Calculation

Calculate the dry residue (we) or the water content (w,,) expressed as percentage by mass or grams per kilogram
using the following equations :

_ (mC-ma) Xf

Wor= (mb'ma) (1)
Wi = (mb' mc) X f
(mb' ma) (2)
where:

Wgr Is the dry residue of the sludge sample, in percent or grams per kilogram;

ww is the water content of the sludge sample, in percent or grams per kilogram;
m, is the mass of the empty dish or crucible in grams;

my is the mass of the dish or crucible containing the sludge sample in grams;
mc is the mass of the dish or crucible containing the sludge dry matter in grams;

f is the conversion factor f= 100 for expression of results in percents and factor f = 1000 for expression of
grams per kilogram '

Values shall be rounded to the nearest 0,1 % or alternatively to the nearest 1 a/kg.
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9.2 Precision data

See annex A.

10 Test report

The test report shall contain the following information :

a) Reference to this European Standard ;

b) All information necessary for complete identification of the sludge sample ;
¢) Details of sample pretreatment, if carried out ;

d) Results of the determination according to clause 9 ;

e) Any detail not specified in this European Standard and any other factor which may have affected the results.
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