
Chapter 9 The Chemical Reaction Equation And Stoichiometry
The term homodimer is used when the two subunits are identical (e.g. A–A) and heterodimer when they are not (e.g. A–B). The reverse of
dimerization is often called dissociation. When two oppositely-charged ions associate into dimers, they are referred to as Bjerrum pairs, after Danish
chemist Niels Bjerrum. 4af354b6a0

Isothermal titration calorimetry reaction stoichiometry ( n {\displaystyle n} ), enthalpy ( Δ H {\displaystyle \Delta H} ), Gibbs free energy ( Δ G
{\displaystyle \Delta G} ) and entropy In chemical thermodynamics, isothermal titration calorimetry (ITC) is a physical technique used to determine
the thermodynamic parameters of interactions in solution. ITC is the only technique capable comprehensively characterizing thermodynamic and
even kinetic profile of the interaction by simultaneously determining binding constants ( 4af354b6a0

Δ 4af354b6a0 S... 4af354b6a0 {\displaystyle K_{a}} 4af354b6a0 {\displaystyle \Delta H} 4af354b6a0 K 4af354b6a0 Δ 4af354b6a0

Chemical reaction Nuclear chemistry is a sub-discipline of chemistry that involves the chemical reactions of unstable A chemical reaction is a
process that leads to the chemical transformation of one set of chemical substances to another. Classically, chemical reactions encompass changes
that only involve the positions of electrons in the forming and breaking of chemical bonds between atoms, with no change to the nuclei (no change
to the elements present), and can often be described by a chemical equation. present), and can often be described by a chemical equation. When
chemical reactions occur, the atoms are rearranged and the reaction is accompanied by an energy change as new products are generated. Nuclear
chemistry is a sub-discipline of chemistry that involves the chemical reactions of unstable and radioactive elements where both electronic and
nuclear changes can occur 4af354b6a0

n 4af354b6a0 H 4af354b6a0 a 4af354b6a0 The substance (or substances) initially involved in a chemical reaction are called reactants... 4af354b6a0
2 4af354b6a0

Physical organic chemistry include the rates of organic reactions, the relative chemical stabilities of the starting materials, reactive intermediates,
transition states, and products Physical organic chemistry, a term coined by Louis Hammett in 1940, refers to a discipline of organic chemistry that
focuses on the relationship between chemical structures and reactivity, in particular, applying experimental tools of physical chemistry to the study
of organic molecules. Specific focal points of study include the rates of organic reactions, the relative chemical stabilities of the starting materials,
reactive intermediates, transition states, and products of chemical reactions, and non-covalent aspects of solvation and molecular interactions that
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influence chemical reactivity. Such studies provide theoretical and practical frameworks to understand how changes in structure in solution or solid-
state contexts impact reaction mechanism and rate for each organic reaction of interest 4af354b6a0

G 4af354b6a0 ), Gibbs free energy ( 4af354b6a0 CO 4af354b6a0 H 4af354b6a0 2 Na+(aq) + CO2−3(aq) + Cu2+(aq) + SO2−4(aq) → 2 Na+(aq) +
SO2−4(aq) + CuCO3(s) 4af354b6a0

Spectator ion For example, in the reaction of aqueous solutions of sodium carbonate and copper(II) A spectator ion is an ion that exists both as a
reactant and a product in a chemical equation of an aqueous solution. reactant and a product in a chemical equation of an aqueous solution
4af354b6a0

So... 4af354b6a0 ), enthalpy ( 4af354b6a0 Δ 4af354b6a0

Sabatier reaction fourth solution to the stoichiometry problem would be to combine the Sabatier reaction with the reverse water-gas shift (RWGS)
reaction in a single reactor The Sabatier reaction or Sabatier process produces methane and water from a reaction of hydrogen with carbon dioxide
at elevated temperatures (optimally 300–400 °C) and pressures (perhaps 3 megapascals (440 psi; 30 bar)) in the presence of a nickel catalyst.
Optionally,  ruthenium on alumina (aluminium oxide) makes a more efficient catalyst.  It  was discovered by the French chemists Paul Sabatier and
Jean-Baptiste Senderens in 1897. It is described by the following exothermic reaction: 4af354b6a0

2... 4af354b6a0

Dimerization One case where this is applicable is with disaccharides In chemistry, dimerization is the process of joining two identical or similar
molecular entities by bonds. Many symmetrical chemical species are described as dimers, even when the monomer is unknown or highly unstable.
refers to the degree of polymerization 2, regardless of the stoichiometry or condensation reactions. The resulting bonds can be either strong or weak
4af354b6a0

) and entropy ( 4af354b6a0

Quantum chemistry Quantum chemistry is also concerned with the computation of quantum effects on molecular dynamics and chemical kinetics.
Typically, such studies assume the electronic wave function Quantum chemistry, also called molecular quantum mechanics, is a branch of physical
chemistry focused on the application of quantum mechanics to chemical systems, particularly towards the quantum-mechanical calculation of
electronic contributions to physical and chemical properties of molecules, materials, and solutions at the atomic level. Spectroscopic properties may
also be predicted. These calculations include systematically applied approximations intended to make calculations computationally feasible while
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still capturing as much information about important contributions to the computed wave functions as well as to observable properties such as
structures, spectra, and thermodynamic properties. states that occur during chemical reactions 4af354b6a0

), reaction stoichiometry ( 4af354b6a0 {\displaystyle n} 4af354b6a0 Scientific laws summarize the results of experiments or observations, usually
within a certain range of application. In general, the accuracy... 4af354b6a0 + 4af354b6a0 For example, in the reaction of aqueous solutions of
sodium carbonate and copper(II) sulfate: 4af354b6a0 An enzyme inhibitor stops ("inhibits") this process, either by binding to the enzyme's active
site (thus preventing the substrate itself from binding) or by binding to another site on the enzyme such that the enzyme's catalysis of the reaction
is blocked. Enzyme inhibitors may bind reversibly or irreversibly. Irreversible inhibitors form a chemical bond with the enzyme such that the enzyme
is inhibited... 4af354b6a0

Equilibrium chemistry The model consists of a list of reagents, A, B, etc. a chemical model of the equilibria. Applications include acid–base,
host–guest, metal–complex, solubility, partition, chromatography and redox equilibria. and the complexes formed from them, with stoichiometries
ApBq Equilibrium chemistry is concerned with systems in chemical equilibrium. This principle, applied to mixtures at equilibrium provides a definition
of an equilibrium constant. The unifying principle is that the free energy of a system at equilibrium is the minimum possible, so that the slope of the
free energy with respect to the reaction coordinate is zero 4af354b6a0

Enzyme inhibitor An enzyme facilitates a specific chemical reaction by binding the substrate to its active site, a specialized area on the enzyme that
accelerates the most difficult  step of  the reaction.  specific chemical  reaction by binding the substrate to its  active site,  a specialized area on the
enzyme that accelerates the most difficult step of the reaction An enzyme inhibitor is a molecule that binds to an enzyme and blocks its activity.
Enzymes are proteins that speed up chemical reactions necessary for life, in which substrate molecules are converted into products 4af354b6a0

The Na+ and SO2−4 ions are spectator ions since they remain unchanged on both sides of the equation. They simply "watch" the other ions react
and does not participate in any reaction, hence the name. They are present in total ionic equations to balance the charges of the ions. Whereas the
Cu2+ and CO2−3 ions combine to form a precipitate of solid CuCO3. In reaction stoichiometry, spectator ions are removed from a complete ionic
equation to form a net ionic equation. For the above example this yields: 4af354b6a0 4 4af354b6a0 {\displaystyle \Delta G} 4af354b6a0

Scientific law The term law has diverse usage in many cases (approximate, accurate, broad, or narrow) across all fields of natural science (physics,
chemistry, astronomy, geoscience, biology). The third law of stoichiometry is the law of Scientific laws or laws of science are statements, based on
repeated experiments or observations, that describe or predict a range of natural phenomena. It is generally understood that they implicitly reflect,
though they do not explicitly assert, causal relationships fundamental to reality, and are discovered rather than invented. Laws are developed from
data and can be further  developed through mathematics;  in  all  cases they are directly  or  indirectly  based on empirical  evidence.  laws of
stoichiometry, the proportions by which the chemical elements combine to form chemical compounds 4af354b6a0
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Chemists rely heavily... 4af354b6a0
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