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ASTM E3-11 (2017) Standard for Preparation of Geologic Samples: A
Comprehensive Guide

When it comes to extracting reliable data from rock, soil, or sediment, the foundation of any successful

geochemical or isotopic study lies in meticulous sample preparation. The ASTM E3-11 (2017) Standard for
Preparation of Geologic Samplesprovides a clear, methodical framework that ensures consistency, traceability,
and quality across laboratories and research projects worldwide. This article delves deep into the purpose, scope,
and practical application of the standard, offering researchers, field technicians, and lab personnel a step by step
roadmap for flawless sample handling.

Why Sample Preparation Matters in Geoscience

Geologic samples are the raw material that scientists analyze to understand Earth’s history, resource distribution,
and environmental processes. However, the integrity of analytical results depends heavily on how samples are
collected, stored, and processed. Poor preparation can introduce contamination, alter the sample’s composition, or
lead to ambiguous data. By adhering to a recognized standard, researchers can:

e Maintain reproducibility across different laboratories.

e Ensure traceability of data back to the original field sample.

* Reduce the risk of contamination or alteration during handling.
Facilitate peer review and regulatory compliance.

e Streamline logistics for large-scale studies.

Overview of ASTM E3-11 (2017)

The ASTM E3-11 (2017) Standard Practice for Preparation of Geologic Samples for Geochemical and
Isotopic Analysisis part of the ASTM International family of technical standards. It was developed through a
collaborative effort of experts in geology, chemistry, and laboratory science, and it reflects best practices that have
evolved over decades of fieldwork and analytical development.

Key highlights of the standard include:

Scope — Defines the types of samples and analyses covered.

Definitions — Clarifies terminology such as “sample matrix,” “contamination,” and “labeling.”
Sampling Procedures — Outlines how to collect representative material.

Packaging and Transport — Provides guidelines for secure, contamination free transport.
Documentation — Stresses the importance of detailed field notes and chain of custody records.
6. Quality Control — Recommends the use of blanks, duplicates, and reference materials.
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By following these provisions, practitioners can confidently produce data that withstands scrutiny from both the
scientific community and regulatory bodies.

Scope and Applicability



While the standard is broad, it is specifically tailored for:

¢ Rock, soil, and sediment samples intended for major element, trace element, or isotope analysis.
¢ Field collections conducted in terrestrial, marine, or polar environments.
¢ Studies involving in situ or laboratory-based sample preparation.

It does not cover:

* Samples destined for petrological or mineralogical characterization by microscopy.
¢ Specimens requiring radiometric dating beyond isotopic analysis (e.g., K Aror U Pb).
« Materials that are already processed (e.g., powders, extracts).

Step by Step Sample Preparation Workflow

Below is a detailed workflow that aligns with the ASTM E3-11 (2017) framework. Each step is accompanied by
practical tips and common pitfalls to avoid.

1. Field Collection

Field collection is the first critical stage. The goal is to capture a representative sample that reflects the geological
context without introducing contaminants.

e Use Clean Tools — Prefer stainless steel or acid washed tools. Avoid any metal that may leach elements.

« Take Multiple Subsamples — For heterogeneous rocks, collect several pieces from different locations within
the same outcrop.

« Document Context — Record GPS coordinates, elevation, lithology, and any observable features. Include
photographs.

¢ Use Field Blank — A blank sample (e.g., clean glass vial) exposed to the environment but not to the target
material, to assess airborne contamination.

2. Immediate On Site Processing
Once the sample is collected, initial processing reduces the risk of alteration.
e Separate rock, soil, and sediment fractions using sieves or hand tools.
* Remove organic matter (e.g., roots, debris) that could skew isotopic signatures.
e Store each fraction in a clean, labeled container (e.g., polypropylene bag, glass vial).
« Apply field labels immediately, using waterproof ink or pre printed tags.
3. Packaging for Transport
Proper packaging preserves sample integrity during transit.
¢ Use double layered, leak proof bags for solids and sealed glass vials for liquids.
¢ Include a sealed plastic bag with a dry ice or cold pack if samples are temperature sensitive.
¢ Label each container with the sample ID, collection date, and collector’s name.
e Attach a chain of custody sheet that tracks every hand the sample passes through.
4. Laboratory Receipt and Logging
Upon arrival at the lab, the sample undergoes an intake procedure.
» Verify label integrity and match with the chain of custody sheet.

¢ Record arrival time, condition, and any observed anomalies.
* Assign a unique laboratory ID that links to the field data.

5. Sample Homogenization



Homogenization ensures that subsamples are representative of the bulk material.

e Use a clean mortar and pestle or a ball mill for finer grinding.

e For soils, perform wet sieving to separate particle sizes.

Keep all equipment clean with acid rinses or deionized water between uses.
Store the homogenized powder in a sealed container until analysis.

6. Quality Control and Reference Materials

Quality control (QC) is essential for validating analytical results.

¢ Run blanks to monitor background contamination.

¢ Include duplicate samples to assess precision.

e Use reference standards with known compositions (e.g., NIST SRMs).
e Maintain a QC log that tracks all QC samples and outcomes.

7. Analytical Preparation

Depending on the chosen analytical technique, additional preparation may be required.

e For ICP MS or ICP AES analyses, dissolve the sample in high purity acids (e.g., HNO f, HF) in a clean lab
environment.

e For isotope ratio mass spectrometry (IRMS), isolate the target element (e.g., carbon, nitrogen) via chemical
precipitation.

e Ensure all reagents are trace element grade to avoid introducing contaminants.

8. Data Reporting and Archiving

After analysis, results should be reported in a standardized format.

¢ Include method details (e.g., instrument, calibration curves).

e Provide uncertainty estimates following ISO 14025 guidelines.

¢ Link data back to the field sample ID and QC records.

¢ Archive raw data, calibration files, and documentation in a secure database.

Documentation Best Practices

Robust documentation is the backbone of the ASTM E3-11 (2017) standard. A well maintained chain of custody
ensures that every step from field to lab can be traced and verified.

¢ Field Logbook — Record sample numbers, GPS coordinates, lithology, and collector notes.

e Chain of Custody Sheet — Update each time a sample is transferred, noting date, time, and handler.

e Lab Notebook — Document homogenization procedures, QC results, and any deviations.

¢ Use electronic lab notebooks (ELNs) when possible to reduce transcription errors and facilitate data sharing.

Common Pitfalls and How to Avoid Them

Even experienced teams can fall prey to subtle mistakes that compromise data quality. Below are frequent issues
and practical solutions.

¢ Contamination from Field Equipment — Always clean tools with acid or deionized water before use. Store them
in a clean, dust free area.

¢ Inadequate Labeling — Use waterproof, pre printed labels that include both alphanumeric IDs and QR codes
for digital tracking.

 Failure to Use Blanks — Blanks help detect airborne or procedural contamination. Run them with each batch.
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