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Understanding ions is fundamental in chemistry, especially when analyzing
atomic structures, chemical reactivity, and the formation of compounds. The
question posed-"What is the name of the ion with 4 neutrons and 4 electrons
with a 1- charge?"—invites a detailed exploration of atomic particles, ion
formation, and atomic numbers. Before directly addressing the options
provided, let's break down the concepts involved to develop a clear
understanding.

Fundamentals of Atomic Structure

Protons, Neutrons, and Electrons

Atoms are composed of three primary subatomic particles:

e Protons: Positively charged particles located in the nucleus. The number
of protons defines the atomic number and, consequently, the element.

e Neutrons: Neutral particles also situated in the nucleus. The number of
neutrons can vary within atoms of the same element, forming isotopes.

e Electrons: Negatively charged particles orbiting the nucleus in electron
shells. The number of electrons influences the atom's charge and
reactivity.

Atomic Number and Mass Number

- The atomic number (Z) equals the number of protons in an atom.

- The mass number (A) equals the sum of protons and neutrons.

- Isotopes are atoms with the same number of protons but different neutron
counts.



Ion Formation and Charge

What Is an Ion?

An ion is an atom or molecule that has gained or lost electrons, acquiring a
net electric charge. The charge is determined by:

e Gain of electrons: Results in a negatively charged ion, called an anion.

e Loss of electrons: Results in a positively charged ion, called a cation.

Determining the Ion's Charge

The charge of an ion is calculated by:

1. Subtracting the number of protons from the number of electrons for
negative ions.

2. Subtracting the number of electrons from the number of protons for
positive ions.

In this case, since the ion has 4 electrons and a 1- charge, it indicates the
atom has gained an extra electron relative to the neutral atom.

Analyzing the Given Data

The question specifies:
e Number of neutrons: 4
e Number of electrons: 4

e Charge: 1-

Let's interpret this information systematically.

Step 1: Determine the Number of Protons

- The number of protons defines the element.
- The neutral atom's electrons equal the number of protons.
- Since the ion has 4 electrons and a charge of 1-, the neutral atom would



have 4 electrons (before gaining an extra electron).
- Therefore, the neutral atom has 4 electrons, which equals the number of
protons in the neutral state.

Step 2: Find the Atomic Number

- The atomic number (Z) = number of protons = number of electrons in the
neutral atom = 4.

Step 3: Determine the Element

- The atomic number 4 corresponds to Beryllium (Be), an element with 4
protons.

Step 4: Confirm the Neutron Count

- The atom has 4 neutrons.
- The mass number (A) = protons + neutrons = 4 + 4 = 8.

Step 5: Identify the Ion

- The neutral atom has 4 electrons.

- The ion has 4 electrons and a 1- charge, indicating it has gained one
electron.

- Therefore, the ion is Beryllium with an extra electron, which is written as
Beryllium anion (Be-).

Common Ions of Beryllium and Other Elements

Is Beryllium Usually Found as an Anion?

- Beryllium typically forms cations, such as Be?*, by losing electrons.

- The formation of Be- (anion) is rare and not commonly observed under
standard conditions because of its tendency to lose electrons rather than
gain them.

Implications of the Ion's Charge

- The 1- charge indicates the atom has gained an extra electron, making it an
anion.

- Given the element is beryllium, and the ion has 4 electrons, this matches
the description of a Be- ion.



Evaluating the Multiple Choice Options

Let's revisit the options provided:

1. Hydrogen
2. Beryllium

3. C: (which appears incomplete, but likely refers to another element or a
placeholder)

Based on our analysis:

- The element with atomic number 4 is Beryllium.

- The ion described (4 neutrons, 4 electrons, 1- charge) corresponds to
Beryllium anion (Be-).

Therefore, the correct answer among the options provided is Beryllium.

Additional Insights into the Ion and Its
Properties

Ion Stability and Occurrence

- While the formation of Be- ions is uncommon, understanding their
theoretical properties helps in the study of atomic behavior.

- Beryllium ions, especially cations like Be?+*, are more prevalent in
compounds and industrial applications.

Applications of Beryllium Ions

- Beryllium compounds are used in aerospace, nuclear reactors, and X-ray
windows.

- Understanding ionic states of beryllium aids in material science and
chemical synthesis.

Summary and Conclusion

In conclusion, the ion with 4 neutrons, 4 electrons, and a 1- charge is best
identified as a Beryllium anion (Be-). The key factors leading to this
conclusion include:



e Atomic number 4 indicates the element is Beryllium.
e Neutron count of 4 results in a mass number of 8.

e Electrons equal to 4, with an extra one due to the 1- charge, confirms
the anionic form of Beryllium.

Understanding the structure and behavior of ions like Be- enhances our
comprehension of atomic interactions, chemical bonding, and material
properties. Although such anions are rare, their theoretical study broadens
our knowledge of atomic physics and chemistry.

Final Answer: The ion described is Beryllium with a 1- charge, making it
Beryllium anion (Be-).

Frequently Asked Questions

What is the name of the ion with 4 neutrons, 4
electrons, and a 1- charge?

Beryllium ion (Be3-)

Which element forms an ion with 4 electrons and a 1-
charge?

Beryllium (Be) forming Be3- ion

Is the 1ion with 4 electrons and a 1- charge a common
form of Beryllium?

No, Beryllium typically forms a 2+ cation, not an anion with 1- charge.

What is the atomic number of the element that forms
the 1- charged ion with 4 electrons?

Atomic number 4, which is Beryllium.

Can Beryllium gain 4 electrons to form an ion with
1- charge?

No, Beryllium typically loses 2 electrons to form a 2+ cation, not gains to
form an anion.



What is the typical oxidation state of Beryllium in
compounds?

+2 oxidation state

Are ions with 4 neutrons and 4 electrons common for
Beryllium?

Beryllium's most common isotopes have 4 neutrons; the ion with 4 electrons
suggests a neutral atom gaining 2 electrons, which is uncommon.

Based on the options, which is the correct answer to
the ion with 4 neutrons, 4 electrons, and a 1-
charge?

None of the provided options (Hydrogen or Beryllium) correctly describe such
an ion; Beryllium typically forms a 2+ ion.

Additional Resources
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Understanding atomic and ionic structures is fundamental to the study of
chemistry. When examining the properties and identities of ions—charged
particles formed when atoms gain or lose electrons—it becomes essential to
analyze their composition meticulously. A particularly intriguing question
arises: what is the name of the ion that has 4 neutrons, 4 electrons, and
carries a 1- charge? Given the options—-Hydrogen, Beryllium, or an
unidentified third choice—this article explores the characteristics of these
ions, their atomic structures, and how their electron counts influence their
identities.

Fundamentals of Atomic and Ionic Structures

Before delving into specifics, it is vital to understand the basic principles
of atomic structure and ion formation.

Atomic Composition: Protons, Neutrons, and Electrons

An atom consists of three main subatomic particles:

- Protons: Positively charged particles located in the nucleus. The number of



protons defines the element's atomic number.

- Neutrons: Neutral particles in the nucleus that contribute to the isotope's
mass.

- Electrons: Negatively charged particles orbiting the nucleus in electron
shells.

The atomic number (Z) equals the number of protons, while the mass number (A)
equals protons plus neutrons.

Ion Formation and Charge

Ions are formed when atoms gain or lose electrons:

- Cations: Positively charged ions, formed when electrons are lost.
- Anions: Negatively charged ions, formed when electrons are gained.

The charge of an ion (e.g., 1-) indicates the net difference between protons
and electrons:

Charge = Number of protons - Number of electrons

For an ion with a 1- charge, the atom has one more electron than protons.

Analyzing the Given Ion: 4 Neutrons, 4
Electrons, and a 1- Charge

Let's interpret these details systematically.

Step 1: Determining the Atomic Number

Since the ion has 4 electrons and a charge of 1-, the number of protons can
be deduced:

- Electrons

=4
- Charge = -1 (

due to 1- charge)
Using the formula:

Number of protons = Number of electrons - Charge

Because the charge is negative, the atom has gained an extra electron
relative to its neutral state:

Number of protons =4 - (-1) =4+ 1=5



However, this approach can be confusing; a clearer method involves
understanding that in a neutral atom, electrons = protons. When the atom
gains an extra electron (charge -1):

- Neutral atom: electrons = protons
- Ion: electrons = protons + 1

Given that:

Electrons

=4
Charge = -1 (

meaning it has gained one extra electron)
Therefore:

Protons = Electrons - Charge =4 - (-1) =4+ 1 =5

Thus, the atom has 5 protons, indicating that the neutral element would have
an atomic number of 5.

Step 2: Confirming the Neutron Count

The number of neutrons is given as 4.
Mass number (A) = Protons + Neutrons =5+ 4 =9

This suggests that the isotope in question has a mass number of 9.

Step 3: Identifying the Element

An element with atomic number 5 is Boron (B). Therefore, the neutral boron
atom has:

- 5 protons
- 5 electrons

Since the ion has 4 electrons and a 1- charge, it confirms that:

- The neutral atom has 5 electrons
- The ion has gained one electron, resulting in 6 electrons

But our earlier calculation shows the ion has 4 electrons, which suggests a
discrepancy.

Re-evaluation:

The initial assumption was that the ion has 4 electrons and a 1- charge.



- For an ion with 4 electrons and a -1 charge:
Number of protons = electrons - charge =4 - (-1) =4+ 1 =5

So, the atom's neutral form has 5 electrons (atomic number 5), confirming it
is boron.

But the ion has 4 electrons, indicating it is a boron ion with one electron
removed (a boron cation), which would be a 1+ charge, not 1-.

Alternatively, if the ion has 4 electrons and a -1 charge, then:
Number of protons = electrons - charge =4 - (-1) =5
which again points to boron.

In summary, the ion with 4 electrons, 4 neutrons, and a 1- charge corresponds
to an atom with:

- 5 protons (element boron)

- 4 neutrons (isotope of boron, boron-9)

- 5 electrons in the neutral atom; with the ion gaining an extra electron, it
would have 6 electrons, but the question states 4 electrons, which suggests
the ion has lost electrons or is an ion of a different element.

However, the initial data states:
- 4 neutrons
- 4 electrons

- 1- charge

Given the options (Hydrogen, Beryllium, and another), and considering the
number of neutrons and electrons, the most plausible candidate is Beryllium.

Understanding the Elements in Question

Let's explore the options given:

Option A: Hydrogen

- Atomic number: 1

- Typical neutrons: 0, 1, or 2 (depending on isotope)

- Neutral hydrogen atom: 1 proton, 1 electron

- An ion with 4 neutrons does not correspond to common hydrogen isotopes
(like deuterium with 1 neutron or tritium with 2 neutrons).



Option B: Beryllium

- Atomic number: 4

- Typical neutrons: 5 (for mass number 9), but isotopes exist with different
neutron counts

- Neutral beryllium atom: 4 protons, number of neutrons varies

- For an isotope with 4 neutrons: mass number = 4 protons + 4 neutrons = 8

- Beryllium-8 is unstable, but exists briefly in nuclear reactions

- Beryllium's common isotopes: 9Be (neutron count: 5) and 10Be (neutron
count: 6)

Given the data (4 neutrons), the isotope would be Beryllium-8.

Option C: The third unspecified choice

Assuming the third option is "unknown" or "not specified," or perhaps a typo,
but based on the options provided, Beryllium is the best fit.

Conclusion: Identifying the Ion

Based on the detailed analysis:

- The ion has 4 neutrons and 4 electrons

- It carries a 1- charge

- The element with 4 protons is Beryllium

- The isotope with 4 neutrons is Beryllium-8

Therefore, the ion in question is a Beryllium ion, specifically Beryllium-8
with a 1- charge.

Implications and Significance

Understanding such ions is crucial in various fields, from nuclear physics to
chemical reactions. For example, isotopes like Beryllium-8 are highly
unstable and have applications in nuclear physics experiments, astrophysics,
and understanding nuclear stability.

Summary of key points:

- The element with 4 protons is Beryllium.



- An ion with 4 electrons and a -1 charge indicates it has gained an extra
electron from its neutral state.

- The number of neutrons (4) indicates the isotope Beryllium-8.

- The resulting ion is therefore Beryllium-8 anion with a 1- charge.

Final Answer: The ion with 4 neutrons, 4 electrons, and a 1- charge is
Beryllium-8 anion (Be-).
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