Announcements— Lecture IX— Tuesday, Feb 20%

1. Exam1: Saturday, February 24, ISB 155/160(General Chemistry Labs)
Session |: 1:00-2:55, Last Name, A-J
Session Il: 3:00-4:55, Last Name, K-Z

Anyone with extended time accommodation - go to Session |

rq ..,% Make sure you bring your |ID Card and place it
b on the desk for the duration of the exam.

2. iClicker: l-tl-tlé,i—jl? Pick any letter a-e
3. Quiz3: Placein basket.
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14.6 Reaction Mechanisms and Catalysis
The Components of a Reaction Mechanism
Chemistry Interactive: Mechanism of The Reaction Between NO; and CO

Mechanism 1 Mechanism 2, Step 1
h Step 1. {(zlow, rate-determining step) h Step 1. (slow, rate-determining step)
NOs{(g) + CO({g) — NO(g) + COx{(g) 2 NOs{g) — NOz(g) + NO{(g)
N—1 L—0
o~ 0
3
N O—N
Df HD
Nhy is the Role &% RINOy)}LCO) ?
Becouse expeniontally it is Sound o fe Mechanism 2, Step 2
Fake = h TNO)? | pstep 2. (Fast)
NO3z(g) + CO(g) — NOx(g) + COx(g)
D"‘x
fN— O 1
0
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14.6 Reaction Mechanisms and Catalysis
The Components of a Reaction Mechanism

Mechusmisms:
Senies of undividual steps the sum of whith nust equal the ovenoll chemitol equotiom,

Jhe seaies of sYeps ame considened domentony sVeps im which the Aate equalon is
Mol Represented f the octua) equation.
Eementary Step: 2 Noaigd = NOs(® + NO(@) ANl aere = hTno)?

Tueee Maik TiPes of ELEMENTARY Steps:
i) Uninolecuor .. ynvdlving one nolecule.
1) Binckcufor . thﬂo?dil% o molecuks.
i) Teamdecor .. l.iﬂﬂdlﬁ hree molecdes ... these are Rame .. iy P

Durimg a wechomisn, thaee chemical evens cam fobe phoce .
¢ Bond hlu\luae .. cosls emeRgy.
¢ Bond Jomalion . iven Pack.
® [Comsenled process hm Eunﬁ Bredkoge emd ond Sommation

occur simuftameousfy.
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14.6 Reaction Mechanisms and Catalysis
Multistep Mechanisms 209 = 3029

Stee 1
v 15 © uminotecudo process wnoluimg Jusk
bowd faednoge ... this woa3d Yrus Be expected

Chemistry Interactive: Mechanism of Ozone Decomposition

Step1  Unimolecular Og(g) — O2(g) + O(g) b bome o hah uthu\'wn mm
Step2 Bimolecular  Og(g) + O(g) — 2 0,(g) STEP 2
p Overall reaction 205{(g) —30,(g) This s 0 Mu?ok pRocess amd is dlso o
consealed priocess i thal e gd” Bond
0 BrecRoge omd Dond Soanabion of the same
: 0-—;; ot fine. Shus expect the achiiation of s shep
el r W' h&!"ﬂﬂmmt.
ae OO
Based ““E“I un\'lufnﬁ Step 1 To Qe the s?m!hp
and expect the Role of the reaction Yo e Bosed
on thé shes.
Fote = k03]
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14.6 Reaction Mechanisms and Catalysis

Reaction Mechanisms - Rate Law- Catalyst -- Intermediate

NO4(g) + CO(g) =NO(g) + CO,(g)
There are two proposed mechanismsfor thisreaction

Mechanism 1
Step1:  NO,(g)+ CO(g)=NO(g)+ CO,(g) Slow step
Mechanism 2/
Step1:  2NO,(g) =NO,(g) + NO(g) Slow step
Step2:.  NO,(g)+ CO(g)=NO,(g) + CO,(g) Fast step

Experimentallytherate law = k[NO,)?

;== a) Whichmechanismbest supportsthe experimentally determined rate law?

“ b) Intermediate-1) NO,(g) 2) CO(g) [3) NO.(g) 4)NO(g) 5)CO,(g) 6)None
e c) Catalyst  -1)NO,(g) 2) CO(g) 3) NOHQ 4)NO(g) 5)CO,(g) [6)None]

0) Mechamisp 2 The sum of the sheps = the neaction. Shep 1. fhe slow one, yould g o aole = & [ND4)?
which natches it foumd expermentally.

B) Invermeninte :  Does nota in the Reackion equatian. Oppesds 05 a product in ane shep and is then
sulequently used up wn amtrer shep.

c) CatAL1ST @ Does Nof oppean im the meachion equetion. Oppeors as @ Reactant yn one shep and is Then
Regenenaled in o subsequent step.
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14.6 Reaction Mechanisms and Catalysis
Reaction Mechanisms - Rate Law- Catalyst - Intermediate

Bry(g) +Hy(g) =2 HBr(g)

Mechanism 2
Step1: Bry(g) < 2Br(g) Fastin both directions
Step 2:  Br(qg) + Hy(g) = HBr(g) + H(q) Slow step
Step 3:  H(g) +Bry(g) = HBr(g) + Br(g) Fast step

«~ a) Intermediate -1)Bry(g) 2)Br(g) 3)H(g)/ 4)Hyg) 5)HBr(g) 6)None

<"« b) Catalyst ~ -1)Bryg) 2)Br(g)/ 3)H(g) 4)Hxg) 5)HBr(g) 6)None

Jhe role is deteapimed By the show step.
Shep 2 * TRole = R [BellHs)
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14.6 Reaction Mechanisms and Catalysis
More Complex Mechanisms

2 Hy(g) + 2 NO(g) = N5(g) +2H,0(9)

Mechanism:
Step1: 2NO(g) & N,O4(g) Fastin both directions
Step 2:  N;05(g) + Hy(9) = N,O(g) + H,0(g)  Slowstep
Step 3:  N;0(g) + Hy(9) = Np(g) +H;0(g) Fast step .
Yes
Whatis the rate law for this reaction? Is there an intermediate? Is there a catalyst?
Sfow Step : Step 2 TRoleg = b Ino)*
Roe = RaNa0a)IHa) Roleg = k- [N20a)
L duterredioke . @f%g : RaDNa0a) = ki INO)

[A20,] = (Ri/w4) [N0Y!

Step 1, the foamation of N202 is o fask equifibmiun.
Rabeg = Roke of fonuand aeachion. Role = ha [N2021TH,)
Roleq = Rale of fevepse peachin, = Ra (Ri[k-) [N0I* CHa)
@ !qui?l‘iﬂiuu . Tak g : Roteg

Role = RONOPDA) | shese b= Bal )
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