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How to tell the difference between endothermic and exothermic

An exothermic reaction occurs when the temperature of a system increases due to the evolution of heat. This heat is released into the surroundings, resulting in an overall negative quantity for the heat of reaction (\(q_{rxn} < 0\)). An endothermic reaction occurs when the temperature of an isolated system decreases while the surroundings of a non-isolated
system gains heat. Endothermic reactions result in an overall positive heat of reaction (\(q_{rxn} > 0\)). Exothermic and endothermic reactions cause energy level differences and therefore differences in enthalpy (\(ΔH\)), the sum of all potential and kinetic energies. ΔH is determined by the system, not the surrounding environment in a reaction. A system that
releases heat to the surroundings, an exothermic reaction, has a negative ΔH by convention, because the enthalpy of the products is lower than the enthalpy of the reactants of the system. \[ \ce{C(s) + O2(g) -> CO2 (g)} \tag{ΔH = –393.5 kJ} \] \[\ce{ H2 (g) + 1/2 O2 (g) -> H2O(l)} \tag{ΔH = –285.8 kJ} \] The enthalpies of these reactions are less than zero, and
are therefore exothermic reactions. A system of reactants that absorbs heat from the surroundings in an endothermic reaction has a positive \(ΔH\), because the enthalpy of the products is higher than the enthalpy of the reactants of the system. \[ \ce{N2(g) + O2(g) -> 2NO(g)} \tag{ΔH = +180.5 kJ > 0}\] \[ \ce{ C(s) + 2S(s) -> CS2(l)} \tag{ΔH = +92.0 kJ > 0}\]
Because the enthalpies of these reactions are greater than zero, they are endothermic reactions. The equilibrium constant (\(K_c\)) defines the relationship among the concentrations of chemical substances involved in a reaction at equilibrium. The Le Chatelier's principle states that if a stress, such as changing temperature, pressure, or concentration, is
inflicted on an equilibrium reaction, the reaction will shift to restore the equilibrium. For exothermic and endothermic reactions, this added stress is a change in temperature. The equilibrium constant shows how far the reaction will progress at a specific temperature by determining the ratio of products to reactions using equilibrium concentrations. The
equilibrium expression for the following equation \[aA + bB \rightleftharpoons cC + dD \] is given below: \[ K_c = \dfrac{[C]^c[D]^d}{[A]^a[B]^b} \label{Equation:Kc}\] where Kc is the equilibrium constant (for concentrations) [A], [B], [C], [D] are concentrations a, b, c, and d are the stoichiometric coefficients of the balanced equation Exothermic Reactions
Endothermic Reactions If Kc decreases with an increase in temperature, the reaction shifts to the left. If Kc increases with an increase in temperature, the reaction to shifts to the right. If Kc increases with a decreases in temperature, the reaction to shifts to the right. If Kc decreases with a decrease in temperature, the reaction to shifts to the left. If the products
dominate in a reaction, the value for K is greater than 1. The larger the K value, the more the reaction will tend toward the right and thus to completion. If K=1, neither the reactants nor the products are favored. Note that this is not the same as both being favored. If the reactants dominate in a reaction, then K< 1. The smaller the K value, the more the reaction
will tend toward the left. Example \(\PageIndex{1}\) : The Haber Process Suppose that the following reaction is at equilibrium and that the concentration of N2 is 2 M, the concentration of H2 is 4 M, and the concentration of NH3 is 3 M. What is the value of Kc? \[\ce{ N2 + 3H2 2NH3} onumber\] The coefficients and the concentrations are plugged into the \
(K_c\) expression (Equation \ref{Equation:Kc}) to calculate its value. \[\begin{align*} K_c &= \dfrac{[NH_3]^2}{[N_2]^1[H_2]^3} \\[4pt] &= \dfrac{[3]^2}{[2]^1[4]^3} \\[4pt] &= \dfrac{9}{128} \\[4pt] &= 0.07 \end{align*}\] Exercise \(\PageIndex{1}\) Determine \(K_c\) for the following chemical reaction at equilibrium if the molar concentrations of the molecules are: 0.20
M \(\ce{H2}\), 0.10 M \(\ce{NO}\), 0.20 M \(\ce{H2O}\), and 0.10M \(\ce{N2}\). \[\ce{2H2 (g) + 2NO (g) 2H2O (g) + N2 (g)} onumber\] Answer Using the \(K_c\) expression (Equation \ref{Equation:Kc}) and plugging in the concentration values of each molecule: \[ \begin{align*} K_c &= \dfrac{[C]^c[D]^d}{[A]^a[B]^b} \\[4pt] &= \dfrac{[\ce{H2O}]^2[\ce{N2}]^1}
{[\ce{H2}]^2[\ce{NO}]^2} \\[4pt] &= \dfrac{0.20^2\, 0.1}{0.20^2 \, 0.10 ^2 }\\[4pt] &= 10 \end{align*}\] Exercise \(\PageIndex{2}\) For the previous equation, does the equilibrium favor the products or the reactants? Answer Because \(K_c = 10 > 1\), the reaction favors the products. Exercise \(\PageIndex{3}\) In the following reaction, the temperature is increased
and the \(K_ c\) value decreases from 0.75 to 0.55. Is this an exothermic or endothermic reaction? \[\ce{N_2 (g) + 3H_2 2NH_3 (g) } onumber\] Answer Because the K value decreases with an increase in temperature, the reaction is an exothermic reaction. Exercise \(\PageIndex{4}\) In the following reaction, in which direction will the equilibrium shift if there is
an increase in temperature and the enthalpy of reaction is given such that \(ΔH\) is -92.5 kJ? \[\ce{PCl3(g) + Cl2(g) PCl_5(g)} onumber\] Answer In the initial reaction, the energy given off is negative and thus the reaction is exothermic. However, an increase in temperature allows the system to absorb energy and thus favor an endothermic reaction; the
equilibrium will shift to the left. Contributors and Attributions Alyson Salmon, Nikita Patel (UCD), Deepak Nallur (UCD) Difference Between Endothermic and Exothermic Reactions Difference Between Endothermic and Exothermic Reactions This point clarifies the contrast among Endothermic and Exothermic Reactions. There are number of substance
responses in Chemistry and they are isolated into many sub and principle responses. Comparable is the situation with the endothermic and exothermic responses in Chemistry. These discharge vitality as sound, light, cold or warmth.  In straightforward terms, the endothermic responses retain vitality from the encompassing that is as warmth. While, the
exothermic response discharges vitality into the encompassing from the framework.  A well known case of endothermic compound response is photosynthesis. During this procedure, plants retains vitality from the Sun and changes over it into carbon dioxide and water into glucose and oxygen. While a model for the exothermic response is the table salt – it is
a blend of sodium and chlorine, which respects table salt.  Endothermic Reactions  The endothermic procedure is a term that portrays a response where the framework retains the vitality from its encompassing as warmth. Hardly any instances of endothermic procedure is photosynthesis, vanishing fluids, liquefying ice, dry ice, alkanes breaking, warm
deterioration, ammonium chloride in water and significantly more. The basic procedure step for battery pack welding is consolidating the individual batteries utilizing an authority plate which comprises of tabs for the individual cells to be welded to both the positive and negative terminals. Numerous packs likewise need fewer gatherer plate-to-transport bar
associations..  Exothermic Reactions  The exothermic response is something contrary to an endothermic response. It discharges vitality by light or warmth to its encompassing. Not many models are balance, consuming a substance, responses of fills, statement of dry ice, breath, arrangement of sulfuric corrosive into water and substantially more. The laser
welding process is non-contact, has no consumables, and offers momentary welding once the laser is situated at the weld point area. Moreover, you can intently control and streamline the weld size and area on the part for quality and conductivity. You can likewise tailor the movement choices to the assembling condition.  Difference Between Endothermic
and Exothermic Reactions There are an assortment of framework arrangements accessible for Endothermic and Exothermic Reactions. The Remedies Earthing System must think about how the pack is stacked and emptied, how the un-welded parts are held earlier and during welding, and whether and to what level the framework reports information and
data to the supervisory control programming. This is what must be incorporated:  Contact Us Remedies Earthing Systems Private Limited (RESPL) An ISO 9001 : 2015 Certified Company & Established in the year 2004 with its corporate office at Lucknow. Exothermic reactions transfer energy to the surroundings and the temperature of the surroundings
increases. Endothermic reactions take in energy and the temperature of the surroundings decreases. Explain the difference between endothermic reactions and exothermic reactions with respect to the bond energies of the bonds broken and formed.What professor is this problem relevant for?Based on our data, we think this problem is relevant for Professor
Walker's class at TEXAS. Chemical Reactions and Equations Endothermic reaction involves heat and exothermic reaction exerts heat. The reaction in which heat is absorbed is endothermic reaction The reaction in which heat is released is exothermic reaction Please find this answer A quick difference between endothermic and exothermic involves reactions
in the environment. An endothermic reaction takes place when energy is absorbed from surroundings in the form of heat, and exothermic is when energy is released from the system into the surroundings. Both terms are mostly used in science and chemistry, but there are everyday examples as well.The reaction occurs when two or more molecules interact
with each other, and something happens or is produced. Endothermic absorbs heat, and exothermic produces heat. The difference between the words themselves and the prefixes give another hint as to their differences. Thermic refers to heat, endo means inside, and exo means outside. Endothermic, heat absorbed or in something, exothermic, heat being
released or sent out. Endothermic must be supplied with heat and is basically the opposite of exothermic. An everyday reaction is in the cooking of an egg. There must be heat added or absorbed from the environment to cook the egg or any other food item. The two reaction differ because the amount of energy of the reactants is fewer than the products, as
opposed to an exothermic reaction. An endothermic reaction will cool their surroundings because the reactions draw the heat energy into themselves. As heat leaves an area, the temperature will drop. If a person's hand is cold to the touch, it is may be related to their skin having a lower temperature; however, heat is actually leaving the warmer body and
being absorbed into the cooler hand. Endothermic reactions also contain more energy by drawing in and storing energy in the form of chemical bonds. A product contains more net energy than the reactants did in an endothermic reaction at the beginning of the process. This is because of the stored energy. The touching warm hand in the previous example
had energy stored in it. Exothermic reactions, on the other hand, make the surrounding environment hotter since heat energy is released, radiating energy while it progresses. A campfire is an excellent example of this reaction. The energy from the chemical bonds of paper and wood is released in the form of light, and of course, heat. Those sitting around the
campfire become warm as a result of the released heat. Exothermic reactions will contain less energy because it is removed from the chemical bonds in the reactants. Activation energy, like the match for the campfire, is needed to get the process started. Following the process, the product will have lower heat and is more compact. Other examples of
endothermic reactions include photosynthesis when plants absorb energy from the environment and evaporation as sweating cools a person down. Exothermic reactions include rain as the condensation of water vapor into rain expels or releases heat and the formation of concrete when water is added, and chemical reactions release heat. In summary,
endothermic consists of energy or heat being absorbed from its surroundings, and exothermic involves energy or heat being released into the environment. There are many examples of endothermic and exothermic reactions taking place every day. how to tell the difference between endothermic and exothermic reactions
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