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Enthalpy l: Bond Enthalpy and Heats of Reaction

The atomic radii of hydrogen and chlorine are r(H) = 38 pm and r(Cl) = 99 pm. The energy vs bond length

plots below are fol, in no particular orde; H2, Cl2, HCl.
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ln the space labeled 'Molecule' above each plot, indicate the molecule to which each plot

corresponds (you should us€ H2, Clz, HCI one time each).

Fill in the following table of (approximate) equilibrium bond lengths and enthalpies.
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circle (<_> ) the weakest bond and box (l--l )the strongest bond in the table above.

Write a batanced chemical equation for the formation of HClfrom H2 and Cl2 in the space below:

uz + 6|. ˉ◇ 2H Gl

5.  F"I in the foIIow∶ng tabIe based on Vour table in question2and vour baIanced chemical equation

from question3:

Bond H-H CI-CI H-CI

Products or Reactants?
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6. What is meant by the 'heat of reaction'? What symbol do chemists use for heat of reaction?
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7. Write a generat equation for calculating the heat of reaction from the bond enthalpies of reactants

and products in the reaction.

ALl,ya = ZoH (6uils bnkn) - f a{(bo^ts lo'-ed)

8.CakuIate the enthalpv(heat)of reacuon for the formauon of hydrochIoHc aod from hydrogen gas
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9.  ls the formation of hydrochIoric aCid exothern1ic or endothernlic?HOw do you know?
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10. How much energy is released

hydrochloric acid?
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11.U引ng the foIIow∶ng bond enthaI口es(in kJ/md)

if 9 e of hydrogen gas react with 70 g of chlorine gas to form
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H(C-C)〓 347     H(C〓
0)〓

620    H(C三 c)〓 812    H(o-o)〓 142    H(o〓 o)〓 499

H(H-H)〓 436     H(C-H)〓 414     H(c-o)〓 351     H(C〓 o)〓 745     H(H-o)〓 460

calculate the readion enthaIpy of∶   2C2H6(g) +  702(g)  |> 4Co2(g) +  6H2o(g)
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