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Two Unknown Mineral Samples, A And B, Are Rubbed Against Each Other. Mineral A
Scratches Mineral B. What does this observation reveal about their relative hardness, and how
can this information help in identifying the minerals? When studying minerals, one of the
fundamental tests used by geologists and mineralogists is the hardness test, which provides insights
into the mineral’s physical properties. The fact that Mineral A scratches Mineral B indicates that
Mineral A has a higher hardness than Mineral B, according to the Mohs scale of mineral hardness.
Understanding this interaction is crucial in mineral identification, especially when other
distinguishing features such as color, luster, or crystal form are ambiguous or absent. In this article,
we will explore the significance of hardness in mineral identification, how to interpret scratch tests,
and additional methods to classify and understand minerals based on their properties.

Understanding the Mohs Scale of Hardness

What Is the Mohs Scale?

The Mohs scale, developed by Friedrich Mohs in 1812, is a qualitative ordinal scale that ranks
minerals based on their ability to scratch or be scratched by other minerals. The scale ranges from 1
to 10, with talc at the softest (1) and diamond at the hardest (10). The scale is widely used because it
is simple, practical, and provides a quick comparative measure of hardness.

Key Minerals on the Mohs Scale

Here’s a quick overview of some common minerals and their positions on the Mohs scale:
- Talc (1): Very soft, easily scratched by a fingernail.

- Gypsum (2): Slightly harder, can be scratched with a fingernail.
- Calcite (3): Can be scratched with a copper coin.

- Fluorite (4): Can be scratched with a steel knife.

- Apatite (5): Slightly harder than a steel knife.

- Orthoclase Feldspar (6): Can scratch glass.

- Quartz (7): Also capable of scratching glass.

- Topaz (8): Harder than quartz.

- Corundum (9): Includes sapphires and rubies.

- Diamond (10): The hardest known natural material.

Interpreting the Scratch Test Results



What Does It Mean When Mineral A Scratches Mineral B?

Since Mineral A scratches Mineral B, we know that:

- Hardness of Mineral A > Hardness of Mineral B.

- The specific hardness of each mineral falls somewhere on the Mohs scale, with Mineral A having a
higher number.

Determining the Hardness of Unknown Minerals

While the scratch test gives a relative hardness, precise identification requires comparison against
known minerals or testing with standard objects:

- Fingernail (~2.5)

- Copper coin (~3)

- Steel knife (~5.5)

- Glass (~5.5)

- Steel file (~6.5)

If Mineral A scratches a copper coin but not a steel knife, its hardness is between 3 and 5.5.

Additional Tests for Mineral Identification

While hardness is a key property, other characteristics can help confirm the identity of minerals.

Color and Streak

- Observe the mineral’s color in hand sample.
- Use a streak plate to see the color of the powdered mineral, which often differs from the external
color.

Luster

- Determine how the mineral reflects light (metallic, glassy, dull).

Crystal Form and Cleavage

- Examine the crystal shape and how the mineral breaks.

Density and Specific Gravity

- Measure the mineral’s weight relative to volume to determine its density.

Implications for Mineral Identification



Using Hardness to Narrow Down Possibilities

Knowing that Mineral A scratches Mineral B allows geologists to eliminate minerals with hardness
lower than Mineral A and focus on those with higher hardness values. For example:

- If Mineral A scratches quartz (hardness 7), then Mineral A’s hardness is at least 7.

- If Mineral B is scratched by calcite (hardness 3) but not by fluorite (hardness 4), it suggests that
Mineral B’s hardness is around 3-4.

Combining Multiple Tests for Accurate Identification

Relying solely on hardness might be insufficient, especially with unknown samples. Combining
hardness with other properties such as streak, luster, and crystal form creates a more
comprehensive identification process.

Practical Applications of Hardness Testing

Mineral Identification in the Field

Geologists often perform scratch tests with simple tools to quickly categorize minerals in the field,
aiding in mapping mineral deposits or assessing rock compositions.

Industrial Uses

Understanding mineral hardness is essential for:

- Selecting suitable minerals for abrasive tools.

- Designing materials for cutting and grinding applications.

- Ensuring durability and wear resistance in construction materials.

Conclusion

The observation that Mineral A scratches Mineral B is a vital clue in mineral identification, providing
a relative measure of their hardness. This information, when integrated with other physical
properties and tests, enables geologists and mineral enthusiasts to accurately classify minerals. The
Mohs scale remains a fundamental tool in geology, offering a simple yet powerful way to compare
mineral hardness. Whether for academic research, industrial applications, or casual mineral
collecting, understanding scratch tests and hardness is essential for unlocking the secrets of mineral
properties and their applications in our world.

By mastering these techniques and knowledge, you can systematically approach unknown mineral
samples with confidence, making educated guesses and verifying them through additional tests.
Remember, the key to mineral identification lies in observation, comparison, and combining multiple
properties to arrive at an accurate conclusion.



Frequently Asked Questions

What does it indicate if Mineral A scratches Mineral B during
rubbing?

It indicates that Mineral A has a higher hardness than Mineral B, according to Mohs hardness scale.

Can the scratching of Mineral B by Mineral A help identify the
minerals?

Yes, the relative hardness comparison provides clues about the minerals' identities based on known
hardness values.

If Mineral A scratches Mineral B, what can be inferred about
their physical properties?

It suggests that Mineral A is harder than Mineral B, and both possess distinct physical
characteristics such as color, luster, and cleavage.

Is it possible to determine the exact hardness of Minerals A
and B from this test alone?

No, a simple scratch test indicates relative hardness but does not provide precise hardness values
without additional testing.

What are common methods to further identify Minerals A and
B after the scratch test?

Additional tests include streak, density, crystal form, and chemical composition analysis.

Why is understanding mineral hardness important in mineral
identification?

Hardness helps distinguish minerals with similar appearance but different physical properties,
aiding accurate identification and classification.

Additional Resources

Mineral Hardness Testing: Deciphering the Mystery Between Two Unknown Samples

When faced with two unknown mineral specimens—let's call them Mineral A and Mineral B—the
process of identifying their properties can be both challenging and fascinating. A common,
straightforward method employed by geologists, mineralogists, and enthusiasts alike is the
scratching test. This simple yet powerful test helps determine the relative hardness of minerals,



offering crucial clues about their identity. In this article, we delve deep into the scenario where
Mineral A scratches Mineral B upon rubbing, exploring the implications, scientific principles, and
steps to interpret such findings accurately.

Understanding Mineral Hardness: The Foundation of
Identification

Before analyzing the specific case, it is essential to understand the concept of mineral
hardness—what it is, how it is measured, and why it matters.

What Is Mineral Hardness?

Mineral hardness refers to a mineral's resistance to scratching or abrasion. It is a fundamental
property that helps distinguish minerals from one another. Hardness is not about how resistant a
mineral is to breakage but rather how resistant it is to being scratched.

The Mohs Scale of Hardness

The most widely used standard for expressing mineral hardness is the Mohs scale, developed by
Friedrich Mohs in 1812. It ranks minerals from 1 to 10:

1. Talc (softest): Can be scratched by almost anything.
2. Gypsum

3. Calcite

4. Fluorite

5. Apatite

6. Orthoclase Feldspar
7. Quartz

8. Topaz

9. Corundum

10. Diamond (hardest): Can scratch all other minerals.

Key Point: If Mineral A scratches Mineral B, it indicates that Mineral A has a hardness equal to or
greater than that of Mineral B.

Conducting the Scratch Test: Methodology and
Precautions

The scratch test, while simple, requires meticulous execution to ensure reliable results.



Step-by-Step Procedure

1. Preparation:
- Ensure the mineral surfaces are clean and free of dust or debris.
- Use a fresh, unweathered surface for testing.

2. Testing:

- Select a rough, unglazed porcelain plate (commonly used as a reference, roughly Mohs 7).
- Attempt to scratch Mineral B with Mineral A:

- If Mineral A leaves a scratch on Mineral B, then Mineral A is as hard or harder.

- Conversely, try to scratch Mineral A with Mineral B:

- If Mineral B cannot scratch Mineral A, then Mineral A is harder.

3. Recording Results:
- Document whether Mineral A scratches Mineral B or vice versa.
- Repeat the test a few times for consistency.

4. Additional Tests:
- Use reference minerals of known hardness to refine your estimate.
- Perform the test in different directions if the mineral is anisotropic.

Precautions for Accurate Results

- Avoid excessive pressure which can fracture or alter the mineral surface.
- Use fresh surfaces to prevent false readings caused by weathering or surface impurities.
- Conduct tests in a well-lit, clean environment.

Interpreting the Scenario: Mineral A Scratches Mineral
B

In the given scenario, Mineral A scratches Mineral B. This outcome enables us to make several
important deductions and considerations.

Implications for Hardness

- Mineral A has a higher hardness than Mineral B.
- The exact hardness of Mineral B is less than or equal to that of Mineral A.
- The specific hardness value of Mineral A is at least greater than that of Mineral B.

For example:

- If Mineral A (say, a quartz sample) scratches Mineral B (say, calcite), then:

- Quartz (hardness 7) can scratch calcite (hardness 3).

- Conversely, if Mineral B cannot scratch Mineral A, then Mineral A is relatively harder.



What Does This Tell Us About the Unknowns?

- The hardness difference establishes a hardness hierarchy between the two minerals.

- It narrows down the possible identities of each mineral by comparing their relative hardness.

- It suggests that Mineral A could belong to a higher hardness category, possibly quartz, topaz, or
corundum.

- Mineral B could be a mineral with a lower hardness, such as calcite, gypsum, or talc.

Further Steps in Mineral Identification

While the scratch test provides valuable insights, it is a starting point. To conclusively identify the
minerals, one must combine multiple properties and tests.

Additional Tests and Observations

- Color and Streak:

- Observe the color of the mineral and its streak (powder color when rubbed on a porcelain plate).
- Luster:

- Note whether the mineral appears metallic, vitreous, dull, pearly, or earthy.

- Cleavage and Fracture:

- Examine how the mineral breaks—along flat planes (cleavage) or irregular surfaces (fracture).
- Specific Gravity:

- Measure the mineral's density relative to water.

- Chemical Tests:

- Use acid (e.g., hydrochloric acid) to test for carbonate minerals like calcite.

- Optical Properties:

- Use a hand lens or microscope to observe crystal form and surface features.

Creating a Mineral Identification Profile

By systematically recording these properties, one can develop a comprehensive profile for each
mineral, making accurate identification possible.

Scientific Principles Underpinning the Scratch Test

Understanding why minerals scratch each other based on their properties requires a grasp of the
underlying physical principles.



Hardness and Atomic Structure

- Hardness correlates with the strength of atomic bonds within a mineral.
- Stronger bonds and tightly packed crystal lattices result in higher hardness.
- For example, diamond's extremely hard atomic network makes it scratch-resistant.

Surface Friction and Wear

- When two minerals are rubbed together, the harder one can abrade or scratch the softer.
- The process involves breaking atomic bonds on the softer mineral's surface.

Limitations of the Scratch Test

- Surface impurities, weathering, or irregularities can influence results.
- The test provides relative rather than absolute hardness.
- Some minerals may have similar hardness values, making differentiation difficult.

Real-World Applications and Significance

The scratch test is a fundamental tool in various fields:

- Mineralogy and Geology:

- Quick field identification of minerals for mapping and exploration.

- Jewelry and Gemology:

- Verifying authenticity and quality of gemstones.

- Material Science:

- Assessing wear resistance of mineral-based materials.

- Educational Purposes:

- Teaching students about mineral properties through hands-on experiments.

Conclusion: Deciphering the Unknown Through
Hardness

The scenario where Mineral A scratches Mineral B provides a valuable clue in the complex process
of mineral identification. It indicates that:

- Mineral A's hardness is greater than that of Mineral B.
- This information, combined with other physical and chemical properties, allows for narrowing
down possible mineral identities.



In practice, the scratch test acts as a gateway—simple yet powerful—to unlock the secrets of mineral
specimens. When performed carefully and complemented with additional tests, it transforms a pair
of unknown samples into well-understood minerals, enriching our understanding of Earth's diverse
mineralogical landscape.

Remember: Always approach mineral testing systematically, respect safety precautions, and
document your findings thoroughly. The journey from unknown to known is as rewarding as it is
scientific.
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