Cinética Quimica
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Steal wool heated in air Red-hot steel wool in 100%
(about 20% O3) glows red-hot O; burns vigorously, forming

but oxidizes to Fe,O, slowly FeyOj quickly



Fatores que afetam a velocidade de uma reacao
guimica:

* Estado Fisico dos reagentes
* Concentracao dos reagentes
* Temperatura de reacao

* Presenca de um catalisador
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0.54 mol A 0.30 mol A
0.46 mol B 0.70 mol B

1.00 mol A
Omol B



C4HyCl(aq) + H,0(l) — C4H;OH(aq) + HCl(aq)

Table 14.1 Rate Data for Reaction of C4H,Cl with Water

Time, t(s) [C4H,CI] (M) Average Rate (M/s)

0.0 0.1000 T, 1.9 % 1074
50.0 0.0905 “:':':'--_-:_-:;n,. 1.7 = 1074
100.0 0.0820 B 1.6 % 107
150.0 0.0741 =~ 1.4 % 107
200.0 0.0671 "EE:::E'_:;:-J.- 1.22 * 1074
300.0 0.0549 i, 1.01 % 1074
400.0 0.0448 ==l 0.80 % 1074
500.0 0.0368 i 0.560 % 107
800.0 0.0200 -

10,000 0




C4HyCl(aq) + Hy0(1) —> C4HgOH(ag) + HCl(aq)
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A Figure 14.4 Concentration of butyl chloride (C4HgCl) as a
function of time.



In general, for the reaction
aA +bB ——cC+dD
the rate is given by
A[C]
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NH,"(aq) + NO, (aq) — Ny(g) + 2H,0(])

Table 14.2 Rate Data for the Reaction of Ammonium and Nitrite lons 1n
Water at 25 °C

Experiment Initial NH ;" Initial NO,~ Observed Initial
Number Concentration (M) Concentration (M) Rate (M/s)

1 0.0100 0.200 54 % 1077

2 0.0200 0.200 10.8 » 1077

3 0.0400 0.200 215 % 1077

4 0.200 0.0202 10.8 = 1077

5 0.200 0.0404 21.6 % 1077

6 0.200 0.0808 43.3 % 1077




Rate = k[NH, |[NO, |

aA +b6B ——cC+dD

the rate law generally has the form

Rate = k[A]"[B]"

men?



2N,05(g) — 4NO,(g) + Ou(g)
H,(g) + L(g) — 2HI(g)
CHCl3(g) + Cly(g) — CCly(g) + HCl(g)
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A Figure 14.5 Visible spectra of I, at different concentrations.



Source Lenses/slits/ Monochromator Sample
collimators (selects wavelength)

A = gbc



Experiment

Number [A] (M) [B] (M) Initial Rate (M/s)
1 0.100 0.100 4.0 x 107
2 0.100 0.200 4.0 x 107°
3 0.200 0.100 16.0 = 107°




Experiment

Number [NO] (M) [H:] (M) Initial Rate (M/s)
1 0.10 0.10 1.23 % 1073
2 0.10 0.20 2.46 % 1073
3 0.20 0.10 4.92 = 1077
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