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Overview

ISO 1183 is a standard test method for determining the density of non-cellular plastics, including

high-density polyethylene (HDPE) geomembranes. This standard specifies the procedures for

measuring density, which is a critical property for assessing the quality and performance of HDPE

geomembranes in various applications.

1. Scope

This test method covers the determination of density for non-cellular plastics, including HDPE

geomembranes, by using the density-gradient column, the immersion method, or the titration

method. Density is an essential factor in determining the material's mechanical properties and

overall performance.

2. Significance and Use

The density of HDPE geomembranes is crucial for their performance in various applications. Density

affects the material's strength, flexibility, and resistance to chemical and environmental factors.

Accurate determination of density ensures that the geomembranes meet the required specifications

for durability and reliability.

3. Apparatus
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The following apparatus are required for the ISO 1183 test:

  - Density-gradient column: A column filled with a mixture of two liquids to create a continuous

gradient of density.

  - Immersion apparatus: Equipment used to measure the displacement of a liquid by the test

specimen.

  - Titration apparatus: Equipment used for the titration method to determine density.

  - Analytical balance: A balance capable of weighing to the nearest 0.1 mg.

  - Test specimens: Samples of HDPE geomembrane prepared according to specified dimensions.

4. Procedure

The test procedure involves the following steps for each method:

1. Density-Gradient Column Method:

  - Preparation of the density-gradient column by carefully mixing two liquids with different densities

to create a continuous gradient.

  - Calibration of the column using reference floats of known density.

  - Introduction of the test specimen into the column and observation of the level at which it floats.

  - Calculation of the specimen's density based on its position in the gradient column.

2. Immersion Method:

  - Measurement of the mass of the test specimen in air and in a liquid of known density.

  - Calculation of the density based on the displacement of the liquid.

3. Titration Method:

  - Use of titration techniques to determine the density of the test specimen.

5. Calculation and Reporting
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The density of the test specimen is calculated using the respective formula for each method. Results

are reported to the nearest 0.001 g/cm³, along with any relevant observations or deviations from the

standard procedure.

6. Precision and Bias

The precision of the ISO 1183 test method depends on the accuracy of the apparatus, specimen

preparation, and test conditions. Bias can be minimized by following the specified procedure and

calibrating the equipment. Inter-laboratory studies have shown that the method produces reliable

and repeatable results for HDPE geomembranes.

7. References

For detailed information on ISO 1183 and related standards, refer to the ISO website and the official

ISO 1183 documentation. Additional references may include technical papers, industry guidelines,

and manufacturer specifications for HDPE geomembranes.


