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In chemistry, a salt or ionic compound is a chemical compound consisting of an assembly of positively charged ions
(cations) and negatively charged ions (anions), which results in a compound with no net electric charge (electrically
neutral). The constituent ions are held together by electrostatic forces termed ionic bonds.

The component ions in a salt can be either inorganic, such as chloride (Cl−), or organic, such as acetate (CH3COO−).
Each ion can be either monatomic, such as sodium (Na+) and chloride (Cl−) in sodium chloride, or polyatomic, such as
ammonium (NH+4) and carbonate (CO2−3) ions in ammonium carbonate. Salts containing basic ions hydroxide (OH−)
or oxide (O2−) are classified as bases, such as sodium hydroxide and potassium oxide.

Individual ions within a salt usually have multiple...

Nuclear chemistry

Nuclear chemistry is the sub-field of chemistry dealing with radioactivity, nuclear processes, and transformations in the
nuclei of atoms, such as nuclear

Nuclear chemistry is the sub-field of chemistry dealing with radioactivity, nuclear processes, and transformations in the
nuclei of atoms, such as nuclear transmutation and nuclear properties.

It is the chemistry of radioactive elements such as the actinides, radium and radon together with the chemistry
associated with equipment (such as nuclear reactors) which are designed to perform nuclear processes. This includes



Chemistry An Atoms First Approach Solution Manual

Chemistry An Atoms First Approach Solution Manual
2

the corrosion of surfaces and the behavior under conditions of both normal and abnormal operation (such as during an
accident). An important area is the behavior of objects and materials after being placed into a nuclear waste storage or
disposal site.

It includes the study of the chemical effects resulting from the absorption of radiation within living animals, plants, and
other...

Resonance (chemistry)

two terminal oxygen atoms are equivalent and the hybrid structure is drawn on the right with a charge of −1⁄2 on both
oxygen atoms and partial double bonds

In chemistry, resonance, also called mesomerism, is a way of describing bonding in certain molecules or polyatomic ions
by the combination of several contributing structures (or forms, also variously known as resonance structures or
canonical structures) into a resonance hybrid (or hybrid structure) in valence bond theory. It has particular value for
analyzing delocalized electrons where the bonding cannot be expressed by one single Lewis structure. The resonance
hybrid is the accurate structure for a molecule or ion; it is an average of the theoretical (or hypothetical) contributing
structures.

GROMOS

implicitly by representing the carbon atom and attached hydrogen atoms as one group centered on the carbon atom, a
united atom force field. The van der Waals

GROningen MOlecular Simulation (GROMOS) is the name of a force field for molecular dynamics simulation, and a related
computer software package, which has been developed until 1990 at the University of Groningen, and at the Computer-
Aided Chemistry Group at the Laboratory for Physical Chemistry at the Swiss Federal Institute of Technology (ETH
Zurich). At Groningen, Herman Berendsen was involved in its development. The development is currently a collaborative
effort between the research group of Wilfred van Gunsteren, the research groups of Philippe Hünenberger and Sereina
Riniker at ETH Zurich, Chris Oostenbrink at the University of Natural Resources and Life Sciences in Vienna, Austria, and
Niels Hansen at the University of Stuttgart in Stuttgart, Germany.
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The united atom force field was...

Carbonate

organic chemistry a carbonate can also refer to a functional group within a larger molecule that contains a carbon atom
bound to three oxygen atoms, one

A carbonate is a salt of carbonic acid, (H2CO3), characterized by the presence of the carbonate ion, a polyatomic ion
with the formula CO2−3. The word "carbonate" may also refer to a carbonate ester, an organic compound containing the
carbonate group O=C(−O−)2.

The term is also used as a verb, to describe carbonation: the process of raising the concentrations of carbonate and
bicarbonate ions in water to produce carbonated water and other carbonated beverages – either by the addition of
carbon dioxide gas under pressure or by dissolving carbonate or bicarbonate salts into the water.

In geology and mineralogy, the term "carbonate" can refer both to carbonate minerals and carbonate rock (which is
made of chiefly carbonate minerals), and both are dominated by the carbonate ion, CO2−3. Carbonate...

Analytical chemistry

Analytical chemistry studies and uses instruments and methods to separate, identify, and quantify matter. In practice,
separation, identification or quantification

Analytical chemistry studies and uses instruments and methods to separate, identify, and quantify matter. In practice,
separation, identification or quantification may constitute the entire analysis or be combined with another method.
Separation isolates analytes. Qualitative analysis identifies analytes, while quantitative analysis determines the
numerical amount or concentration.

Analytical chemistry consists of classical, wet chemical methods and modern analytical techniques. Classical qualitative
methods use separations such as precipitation, extraction, and distillation. Identification may be based on differences in
color, odor, melting point, boiling point, solubility, radioactivity or reactivity. Classical quantitative analysis uses mass or
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volume changes to quantify amount. Instrumental...

Nonmetal

development of metalloborane chemistry ... Indeed, metals have been referred to as &quot;honorary boron atoms&quot;
or even as &quot;flexiboron atoms&quot;. The converse of this

In the context of the periodic table, a nonmetal is a chemical element that mostly lacks distinctive metallic properties.
They range from colorless gases like hydrogen to shiny crystals like iodine. Physically, they are usually lighter (less
dense) than elements that form metals and are often poor conductors of heat and electricity. Chemically, nonmetals
have relatively high electronegativity or usually attract electrons in a chemical bond with another element, and their
oxides tend to be acidic.

Seventeen elements are widely recognized as nonmetals. Additionally, some or all of six borderline elements (metalloids)
are sometimes counted as nonmetals.

The two lightest nonmetals, hydrogen and helium, together account for about 98% of the mass of the observable
universe. Five nonmetallic elements...

MOPAC

molecular orbitals to the solution of semiempirical self-consistent field equations&quot;. International Journal of Quantum
Chemistry. 58 (2): 133–146. doi:10

MOPAC is a computational chemistry software package that implements a variety of semi-empirical quantum chemistry
methods based on the neglect of diatomic differential overlap (NDDO) approximation and fit primarily for gas-phase
thermochemistry. Modern versions of MOPAC support 83 elements of the periodic table (H-La, Lu-Bi as atoms, Ce-Yb as
ionic sparkles) and have expanded functionality for solvated molecules, crystalline solids, and proteins.

MOPAC was originally developed in Michael Dewar's research group in the early 1980s and released as public domain
software on the Quantum Chemistry Program Exchange in 1983. It became commercial software in 1993, developed and
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distributed by Fujitsu, and Stewart Computational Chemistry took over commercial development and distribution in
2007. In 2022...

Water model

computational chemistry, a water model is used to simulate and thermodynamically calculate water clusters, liquid
water, and aqueous solutions with explicit

In computational chemistry, a water model is used to simulate and thermodynamically calculate water clusters, liquid
water, and aqueous solutions with explicit solvent, often using molecular dynamics or Monte Carlo methods. The models
describe intermolecular forces between water molecules and are determined from quantum mechanics, molecular
mechanics, experimental results, and these combinations. To imitate the specific nature of the intermolecular forces,
many types of models have been developed. In general, these can be classified by the following three characteristics; (i)
the number of interaction points or sites, (ii) whether the model is rigid or flexible, and (iii) whether the model includes
polarization effects.

An alternative to the explicit water models is to use an implicit solvation...

Nuclear magnetic resonance spectroscopy

on). These atoms are NMR-active because they possess non-zero nuclear spin. Atoms with an even sum but both an odd
number of protons and an odd number

Nuclear magnetic resonance spectroscopy, most commonly known as NMR spectroscopy or magnetic resonance
spectroscopy (MRS), is a spectroscopic technique based on re-orientation of atomic nuclei with non-zero nuclear spins in
an external magnetic field. This re-orientation occurs with absorption of electromagnetic radiation in the radio frequency
region from roughly 4 to 900 MHz, which depends on the isotopic nature of the nucleus and increases proportionally to
the strength of the external magnetic field. Notably, the resonance frequency of each NMR-active nucleus depends on its
chemical environment. As a result, NMR spectra provide information about individual functional groups present in the
sample, as well as about connections between nearby nuclei in the same molecule.
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As the NMR spectra...
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