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Hess's law states that the energy change in the overall chemical reaction is equal to the sum of the energy changes in the individual reactions that involve it. In other words, the change in the entalpinity of a chemical reaction (the heat of the reaction at constant pressure) does not depend on the path between the initial and extreme states. The law is a variation of the first law on thermodynamics and energy conservation. Since Hess's law is right, it is possible to interrupt a chemical reaction in several steps and use standard formation
enthalps to find the overall energy of a chemical reaction. Standard entalpies tables are compiled from empirical data usually acquired using calorimetry. Using these tables, it is possible to calculate whether the more complex reaction is thermodynamically favorable or not. In addition to calculating the entalpinity of the reaction rather than directly measuring it, Hess's law is used for: Find electron affinity based on theoretical grid energy. Calculate the thermal change of phase transitions. Calculate the heat change when a substance changes
allotropes. Find the heat of formation of an unstable intermediate in response. Find the grid energy of the ionic compounds. 2001 Introduction to physical chemistry. Mumbai: Alpha Science. 34–37. ISBN 1-84265-059-9.Leicester, Henry M. (1951). Germain Henri Hess and the basics of thermochemistry. Journal of Chemical Education. 28 (11): 581–583. doi:10.1021/ed028p581 Hess Constant Heat Sumamation Act states that the overall change in enthalpis in a given reaction is permanent, whether it occurs in one step or more. Hess's
explanation of the law According to Hess law, if he reacts to the formation of product B, no matter how many steps participate to get the product, the general change of enthalpi will be the same. So the reaction can occur in one step, where the change of entalpinity is ΔH1. If it occurs in two steps, the changes in the entalpinity of these two steps are ΔH2 and ΔH3. If done in three steps, the changes in the entalpinity are ΔH4, ΔH5 and ΔH6. So, according to the law, ΔH1 = ΔH2 + ΔH3 = ΔH4 + ΔH5 + ΔH6 Indicative formation of carbon
dioxide from carbon and oxygen can be obtained in one step or two steps. In two steps it can be formed by the production of carbon monoxide. In one step, C(s) + O2(g) → CO2 ΔH1 = -393 kJ/mol ................................................................. (i) In two steps, step 1: C(s) + 1/2O2,g) → CO ΔH2 = -111 kJ/mol Step 2: CO(g) + 1/2O2, g) → CO2 ΔH3 = -282 kJ/mol ____________ 2 __________________________________________________________________________________________C total change: C(s) + O2 (g) → CO2 ΔH2+3 = -393
kJ/mol = ΔH1 It is the same as equation (i), and the heat change also coincides with this. So, ΔH1 = ΔH2+3. This proves that Hess's law is correct. Apps Using Hess's Law May the entalpinity of a particular reaction. Sometimes it is be measured differently. Calculation of the entalpinity of formation Entalpinity change of formation can be calculated if we know entalpy of the formation of reagents and products. For example, ethane gas and hydrochloric hydrogen chloride react like chloretan. C2H4(g) + HCl(g) → C2H5Cl(g) ΔHf = ? kJ/mol
............................................................................................. (ii) The change in entalpinity in the formation of this reaction must be calculated. We can calculate this by knowing the heat of the formation of ethane gas, hydrogen chloride and chloroetan gas from its elements. 2C (2H(s) + 2H2(g) → C2H4(g) ΔHf1 = +52,2
kJ/mol...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
1/2H2 g) + 1/2C2(g) → HCl2(g) = -92,3 kJ/mol iv) 2C(s) + 2,5H2(g) + 1/2Cl2 → C2H5Cl(g) ΔHf3 = -109 kJ/mol ............ (v) Thus, adding (iii) and (iv), we get 2C(s) + 2,5H2(g) + 2Cl2(g) → C2H4 g) + HCl(g) ΔHf1+f2 = -40,1 kJ/mol ............ vi) Then we subtract (vi) from (v), we get C2H4(g) + HCl(g) → C2H5Cl(g) ΔHf = -68,9 kJ/mol .................. (vii) The equation (ii) and (vii) is the same, so that the change in entalpinity in the formation of chloroetan from chloroetan from ethane gas to hydrochloric acid gas is -68,9 kJ/mol. For example, solid
carbon and hydrogen gas reacts to methane formation. C(s) + 2H2(g) → CH4(g) ΔH1 = ? kJ/mol ............................................................................................. (viii) The change in entalpinity in the formation of this reaction must be calculated. We can calculate this by knowing the heat of burning carbon, hydrogen and methane. C(s) + O2(g) → CO2(g) ΔHc1 = -393,7 kJ/mol................................. (ix) H2 g) + 1/2O2,g) → H2O(l) ΔHc2 = -285,7 kJ/mol................................. (ix) H2 g) + 1/2O2, g) → H2O(l) ΔHc2 = -285,7 kJ/mol................. ix) H2(g) +
1/2O2,g) → H2O(l) ΔHc2 = -285,7 kJ/mol............................................................ (ix) H2(g) + 1/2O2,g) → H2O(l) ΔHc2 = -285,7 kJ/mol...................................................... (x) CH4(g) + 2O2(g) → CO2(g) + 2H2O(l) ΔHc3 = -890,3 kJ/mol ..................... xi) Thus, if ix) + [2 X(x)], we get C(s) + 2H2(g) + 2O2(g) → CO2(g) + 2H2O(l) ΔH2 = -965,1 kJ/mol ............ (xii) Then subtracting (xi) from (xii), we get C(s) + 2H2(g) → CH4(g) ΔH1 = -74.8 kJ/mol ............ (xiii) The equation (viii) and (xiii) are the same, so the change in methane formation from
carbon and hydrogen is -74,8 kJ/mol. 4.58/5 (19) In order to continue to enjoy our site, we ask you to confirm your identity as a person. Thank you so much for your cooperation. hess, also known as Hess, a constant heat sum law, states at constant temperature, changes in heat (enthalpy - ΔHrec) accompanying a chemical reaction will remain constant regardless of how reagents react to the shape of the product. Hess's law is based on the state function character of enthalpia and the first law of thermodynamics. The energy (entalpinity) of
the system (molecule) is a state function. So, the entalpinity of the reactionant and product molecules is constant and does not change with and the path of formation. The first law of thermodynamics states that the total energy of substances before and after each (physical or chemical) change must be the same. According to the law, the total energy of the reagent must be equal to the total energy of the product. Any energy difference between reagents and products is also fixed at a certain temperature and will not change with the path
followed by reagents to form products. Therefore, heat can also be considered as a reaction or reaction product and included in the reaction. Therefore, exothermic reactions can be written as: A + B → C + D + ΔH Similarly, endothermic reactions become: A + B + ΔH → C + D It allows reactions containing reagents and products to be treated as algebraic equations and perform mathematical operations on them. It should be remembered that an exothermic reaction in one direction will be endothermic in the opposite direction and vice-verse.
Meaning of Hess Law Any substance (atom / molecules) possesses energy inside. Internal energy depends on the nature of the force that exists in the substance and the temperature. When the substance undergoes chemical reactions, some connections connecting some atoms are broken and some connections are made new. Breaking and creating connections involve energy. So in reactions, the substances of the product may have less or the same or more energy than interacting substances. Accordingly, reactions can release heat to
become exothermic or absorb heat and endothermic. Reactors can react further to give the product; In one step or in several steps or together with other products. Knowledge of energy changes in each reaction is essential for manipulating reagents and products in a chemical process according to our requirements. Changes in heat of reactions measured at constant volume are called changes in internal energy ΔE, and energy measured at constant pressure is called enthalpy change ΔH. Experimental measurements give only the net
worth of all reactions or products formed. It is not possible to experimentally measure the change of enthalpy to an intermediate step reaction or any intermediate product. For example, carbon reacts with oxygen to form carbon dioxide in excess oxygen. Carbon and oxygen combine to form carbon dioxide directly or in two steps - they initially form carbon monoxide and then target carbon dioxide. The measurement will lead to energy changes for the formation of only carbon dioxide, not carbon monoxide. Similarly, measuring the entalpinity
of benzene, carbon and hydrogen formation is not possible, since carbon and hydrogen can be combined to form not only benzene, but also other hydrocarbons under the given conditions. Hess's law is useful and is the only way to calculate such undimensional changes in enthalpies in physical and chemical changes. Forms of Hess Law the law is stated in many ways. For multi-step reactions: If reagents react to form products not in one step, but in a number of consecutive steps involving many intermediates, the sum of all reagents,
products and corresponding energy changes will give the reagent, products and heat changes to the overall response. Just like molecules, changes in heat can also be subjected to mathematical operations. For many different reactions: If the reagents and products of the necessary chemical reaction can be obtained by summing up many other chemical reactions, the entalpinity of the necessary reaction of reagents to the products can also be obtained by the sum of changes in the entalpinity of all these chemical reactions. a) Hess right
and multi-stage reaction: Reactant can form product B by following three different steps. C, D and E are intermediates in other gradual reactions. Hess's law states that the enthalpology of reaction (ΔH1) is the same, regardless of the path. So, the entalpinity of direct single-stage reaction and other pathways giving intermediate C, D and E should be the same. ΔH1 = ΔH2+ ΔH3 = ΔH4+ΔH5+ΔH6. Example: Carbon reacts with oxygen to form a release of carbon dioxide 94.3kcals heat in one step. Carbon can also react in a two-stage
process of forming an intermediate carbon monoxide, which is again converted into carbon dioxide. (ΔH = – heat is released) C + O2 → CO + 26,0 kkali CO + O2 → CO2 + 68,3kcals When the two reactions are added, C + O2 → CO2 + 94,3kcals According to the law on hess, ΔH = ΔH1 + ΔH2 = -26.0 + 68.3 = 94,3kcals Net enthalpy reaction to both reactions is the same as in a single-stage formation. So, the entalpinity of the reaction does not change along the way, followed by the reagents. b) Hess law and many different reactions: The
burning of carbon, sulfur and carbon disulfide are exothermic with enthalps of - 393.5kJ, -296.8kJ and -1075kJ. Reactions are - C(s) + O2 g) → CO2 (g) + 393,5 kJ ......... (1) S(s) + O2 g) → SO2 g) + 296.8 kJ ............ (2) CS2(l) + 3O2(g) → CO2 g) + 2SO2(g) + 1075.0 kJ .... (3) These reactions and changes in enthalpies can be treated as algebraic equations in order to obtain heat from the formation of carbon disulfide, even without experimentation. Equation 1: C(s) + O2 , g) → CO2 (g) + 393,5 kJ 2x equation 2:2S(s) + 2O2 (g) → 2SO2 (g)
+ 593,6 kJ back of the equation3: CO2(g ) + 2SO2(g) → CS2 (l) + 3O2(g) -1075.0 kJ Addition of the three reactions: C(s) + 2S (s) → CS2 (l) -87.9 kJ Disulfide formation is an endothermic reaction. The implementation of the Hess Heat Aggregation Act hess is an effective way of assessing changes in heat that cannot be measured experimentally. 1. Enthalpia change in physical change Carbon and diamond are carbon allotropes. However, the measurement of a change in the conversion of graphite to diamond cannot be determined,
determined, cannot be carried out. Still, the heat changes for this hypothetical physical change can be calculated using hess law. Graphite and diamond are combined with oxygen with reaction heat such as -393.4kJ and – 395.4kJ, respectively. C (graphite) + O2 → CO2 ΔHgr = -393,4kJ C (diamond) + O2 → CO2 ΔHdi = -395.4kJ Reversible burning of the diamond reaction as- CO2 → C (diamond) + O2 ΔHdi = + 395.4kJ Addition, C (graphite) + O2 → CO 2 ΔHgr = – 393,4kJ C (graphite) → C (diamond) ΔHtr = +2.kJ Change allotropic in
allotropic transition of graphite to diamond is endotheric 2KJ. 2. Enthalpia change the chemical reaction The relationship of hydrogen, iodine and iodide are 218, 107kJ and 299kJ respectively. Evaluate the entalpinity of the formation of hydrogen iodides. Is the reaction endothermic or exothermic? The formation of hydrogen iodide from hydrogen and iodine follows the reaction- 12/frac{1}{2}21 H2 (g) + 12\frac{1}{2}21 I2 g) → HI (g) Entalpinity for the formation of hydrogen iodide is the thermal changes occurring when one hydrogen atom and
one atom of iodine react to a mole hydrogen iodine in standard conditions (such as gas). To obtain an atom hydrogen or iodine, the molecular bond must be disturbed. Heat from formation = Bon energy of HI – Bonds dissociation of H2 – Bon dissociation energy of I2. = 299 – (218 + 107) = 299-325 =-26kJ Since the heat of formation is negative, the reaction is exothermic. 3. The entalpinity of formation When carbon is combined with hydrogen, many hydrocarbons can form. Therefore, the heat of benzene formation can not be determined
experimentally. The change of heat can be calculated by Law Hess. 6C + 3H2 → C6H6 ΔH C6H6 = ? The heat of carbon dioxide and water formation is -393.5kYand -285.8KJ respectively. Benzene burning is -3301kJ. C + O2 → CO2 ΔH1 = -393.5kJ.1 H2 + O2 → H2 O ΔH2 = -285.8kJ ...... 2 C6H6 + 9O2 → 6CO2 + 3H2 O ΔH3 = -3301kJ .......... 3 6 x Reaction 1:6C + 6O2 → 6CO 6CO 6ΔH1 = -2361kJ.. 1 x Reaction2: 3H2 + 3O2 → 3H2 O 3ΔH2 = -857,4kJ ...... 2 Feedback 3: 6CO2 + 3H2O → C6H6 + 9O2 -ΔH3 = +3301kJ ....... 3
Addition of the three reactions- 6C + 3H2 → C6H6 ΔH= +82,6kJ Benzene formation is 82.6kJ. 4. Bond Energy 5. Grid energy
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