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how fact a reaction runs, and why: rate laws, integrated equations, collicions and the barrierya

catalyst lowers
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Rate of reaction Rate law Rate constant k
_dlA] rate=kl[AJ*[B}Y independent of
dt — ‘ i — concentration, depends on
Liow fact a reactant s measured as found experimentally; , y | measured as temperature via the
need NOT match the : §
consumed or a product forms, A Arrhenius equation
il balanced equation's
per unit time .
coefficients
. _—

K _/
and back: from k at Two temperafures you get the activation enerqy, the height of the barrier the rate law never
chows
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Rate of Reaction, General Form
for aA+bB— cC+dD, all four expressions equal the o ) dlA] __ ) d[B] _ 1 dlc] _ 1 d[b]
cHTErate a dt b " dt c dt ~d " dt
A
average rate over an interval avg rate= %

instantamneove rate ic the SLOPE (tangent) of the concentration-vs-time corve af one instant, de/dt; average
rate ic the same slope taken between two finife pointe. Units of rafe: mol dm3¢
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Q. For 2/V,0,(3)— 1NO,(3)+0,(3), N, O; disappears Rate Law, Order and Molecularity
at 0.02 mol dw>c’". Find the rate of formation of
NO, and 0,, and the overall rate of reaction.

* rate law rate=k[AX[B)Y is found EXPERIMENTALLY, not
from the balanced equation

@ rate=cil diN,0s] _ 1 dINO,] _ diO,] * exponents x, y can be integers, zero, or even
2 dt 4 dt dt fractional
@ rate= —;- %0.02=0.01 mol dm=3s~" * order of reaction: x+y, the sum of exponents in the

te la
@ dINO,]/dt=tx rate=0.04 mol dm>s™"; P

[0 Y/d=rate=001 mel drist * order can be zero, fractional, or rarely higher than 3
2 = =\,

 molecularity: reactant molecules colliding in ONE
elementary step, always a small whole number

_— ("zo"- * itis a theoretical count, not an experimental one
2

* single elementary step: order and molecularity often
equal
N,0s decomposes to NO, and 0, in a 2:4:1 mole ratis,

* multi-step reaction: usually unequal, rate law reflects
which sefe the rate-expreccion coefficients

only the RATE-DETERMINING step

Ancwer

rate=0.0l, NO, forms at 0.04, 0, at 0.0
mol dm3s”!

S =

chemistry 12 + capcompase.a
5 o PP




