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Collision theory worksheet 16. 1 answer key free printable version 2

By the end of this section, you will be able to: Use the postulates of collision theory to explain the effects of physical state, temperature, and concentration on reaction rates Define the concepts of activation energy and transition state Use the Arrhenius equation in calculations relating rate constants to temperature We should not be surprised that
atoms, molecules, or ions must collide before they can react with each other. Atoms must be close together to form chemical bonds. This simple premise is the basis for a very powerful theory that explains many observations regarding chemical kinetics, including factors affecting reaction rates. Collision theory is based on the following postulates:
The rate of a reaction is proportional to the rate of reactant collisions: [latex]\text{reaction\;rate}\; {\propto}\;,\frac{\#\;\text{collisions} } {\text{time} }[/latex] The reacting species must collide in an orientation that allows contact between the atoms that will become bonded together in the product. The collision must occur with adequate energy to
permit mutual penetration of the reacting species¢AAA valence shells so that the electrons can rearrange and form new bonds (and new chemical species). We can see the importance of the two physical factors noted in postulates 2 and 3, the orientation and energy of collisions, when we consider the reaction of carbon monoxide with oxygen:
[latex]2\text{CO}(g)\;+\;\text{O} 2(g)\;{\longrightarrow}\;2\text{CO} 2(g)[/latex] Carbon monoxide is a pollutant produced by the combustion of hydrocarbon fuels. To reduce this pollutant, automobiles have catalytic converters that use a catalyst to carry out this reaction. It is also a side reaction of the combustion of gunpowder that results in
muzzle flash for many firearms. If carbon monoxide and oxygen are present in sufficient quantity, the reaction is spontaneous at high temperature and pressure. The first step in the gas-phase reaction carbon and oxygen moannide is a collision between the two mollets: [latex] \ text {co} (g) \;+\; \ text {o} 2 (g) \; ; \ Text {co} 2 (g) \;+\ text {0} (g)
[/latex] Although there are many different possible guidelines, both mollets can have relative to each other, consider both Presented in Figure 1. In the first case, the oxygen side of the moonnom of carbon moanxide collides with the oxygen moll. In the second case, the carbon side of the non -carbon moannicid is collides with the oxygen moll. The
second case is clearly more likely to result in the form of carbon dioxide, which has a central carbon -attached to two oxygen -oxygen [latex] (\ text {o} =\ text {c} =\ text {o}) [/latex]. This is a quite simple example of how the collision guidance is important in terms of creating the desired product. Figure 1. Illustrated are two collisions that can
occur between carbon monaxide and oxygen numbs. The guidance of molting colliding partially determines whether a reactions between the two mollets occur. If the collision occurs with the correct orientation, there is still no guarantee that the reactions proceed to form carbon diaper. Each reaction requires a certain amount of activation energy to
proceed in the front direction, producing an appropriate activated complex along the way. As Figure 2 demonstrates, even a collision with the correct orientation can no longer form the product of reaction. In the study of the mechanisms of reactions, each of these transitions of athos is called a state of transactions or proposed activated complex.
Figure 2. Possible states of transactions (activated complexes) for carbon mononxide reacting with oxygen to form carbon dioxide. The only lines represent covalent ligaments, while the dotted lines represent utmost orbital orbital overlaps that can or do not become ligaments as product is formed. In the first two examplesrucco lliw noitcaer eht dna
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seralucelom sepAsiloc ed o£A§Aatneiro a e aigrene a azitafne euq 0£A§Aaer ad ofAsiloc ad airoet ed oledom mU ed ofA§Aavita ed aigrene a e axat ed etnatsnoc a ertne suinehrrA ed 0£A§Aauqe ad acit .Ametam ofA§Aaler a arroco 0£A§Aaer amu euq arap airjAssecen )AE( of£A§Aaer ed ametsis od o£A§Aavita ed aigrene ed aigrene amu ed ocit©Agrene
odatse roiam o matneserper euq setnegaer seic ©Apse ed lev,Atsnl ofA§AanibmoC )0£A§Alsnart ed odatse ,m©Abmat( odavita oxelpmoC ?2Auq roP ?sepA§Aerid setnerefid ed CB aluc©Alom a egnita A omotjA o odnaug ecetnoca euq O .0ofA§Aisnart ed odatse o euq od latot aigrene siam moc sam ,sodairav solugn¢A moc A omot,A o ra§Anal etnet
,"odaluna oriT" o£A§Apo a odnasU )ohmram luza ©A C e oxor ©A b ,olerama ©A a( ofA§Aaer ]XETAL/[ ¢ ;\+;\ ba ;\ }worrAthgirgnoL \{ ;\ cb ;\+;\ a IXETAL[ oriemirp o enoiceleS ."+" enocA on odnacilc "aigrene ed ofAsiv" a evita ,0£A§Aalumis ed telppa od "ofAsiloc ed of£AsiloC" aiug aN .ametsis mu ralumls arap avitaretni o£A§Aalumis ed saxat e
TEHP senA§Aaer sa esU ?2Aug roP 70£A§A1snart ed odatse od amica .Atse ~odnaug ecetnoca euq O ?2Auq roP ?laicnetop aigrene ed ahnil ad o£A§Aisnart ed odatse od oxiaba jAtse otnema§Anal on latot aigrene ed ahnil a odnauq adum euq O .aigrene ed sadairav sedaditnauqg moc A omot iA o ra§Anal etnet ,"ossemerra ed ossemerra" ed 0£Ardap
of£A§Apo a odnasU .Johniram luza ©A C e oxor ©A b ,olerama ©A a( of£A§Aaer IXETAL/[ c ;\+;\ ba ;\ }worrAthgirgnoL \{ ;\ cb ;\+;\ a IXETAL[ oriemirp o enoiceleS ."+" enocA on odnacilc "aigrene ed ofAsiv" a evita ,0£A§Aalumis ed | telppa od "ofAsiloc ed ofAsiloC" aiug aN .ametsis mu ralumis arap avitaretni ofA§Aalumis ed saxat e TEHP sepA§Aaer
sa esU ?)b( etrap an olucljAc o acifilpmis levAsreverri ©A ofA§Aaer a euq rimussa euq roP )c( .levAsreverri ajes o£A§Aaer a euq ahnopus ,axiab o£At ©A oirbAliuge on esoracas ed o£A§Aartnecnoc a omoC ?rodasilatac mu ed aicn2Asua an C °A 72 a oirbAliuge o ra§Anacla arap o£A§Aulos a jAravel opmet otnauQ .m7'01 - £A 56,1 SI Contained in
Arrhenius' equation, related to the relative number of collisions with a guideline capable of leading to responses in a product formation at the end of the quarters of chapter 1. Reagents may be moving very slowly to have enough cynamic energy to exceed the activation energy for the reaction, or the guidance of mollets when they collide can prevent
the reactions prevent It happens. 3. Activation energy is the mother amount of energy needed to form the complex activated in a reaction. It is usually expressed as the energy needed to form an activated complex mole. 5. After finding K in Varius different temperatures, a granior of In k versus [latex] \ frac {1} {t} [/latex] provides a straight line with
inclination [latex ] \ frac {-e {\text {a}}} {r} [/latex] from which EA can be determined. 7. (A) 4 times more riot (B) 128-Times Raiden 9. [latex] 3.9 \; \ Times \; 10~ {15} \; \ Text {s}~{-1} [/latex] 11. 43.0 kJ/mol 13. 177 kJ/mol 15. EA = 108 k] A=2.0A£-108aret'1k=3.2A£101t'10s 1 1 (b) 1.81 £ 108 h or 7.6 Af - 106 days. (c) Assuming that
the reactions is irreversible simplifies the calculation, because we do not need to explain any reagent that, having been converted into a product, returns to the original state. 17. The Athome A has enough energy to react with BC; However, the different ones in which they move away from BC without reacting indicate that the guidance of the moll is
an important part of the reaction of the reaction and determine if it will occur a reactions. A £ o. to occur.
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