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Goal : a ratelaw tells us the rate

given just concentrations

Usually looks like

rlt)=k[ATMA [B]M☐ . . . . -

special case -elemertaryreactiann
reactants collide with eachother



Special case -elemertaryreactiann
reactants collide with eachother

rct-kf.AT# [ is]/VBI

so could be

= K [NO]Z[Oz]



they Have to determine rate law

experimentally

Eg Hyt Biz → 2HBr

actually a multistep process

rct)= K' [ Hz3[Br]k

¥ÉBr
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tmpo¥its
rlt) always has units 1- = ,Y÷
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2Not Oz
2nd in NO

nth order reaction - n = -2mi 1st in Oz



Units of K

s0th order reaction

1st order reaction Ys
2nd order ysµ } mostcommon

etc
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rlt)=k[A3MA[BJMB
whet me Kima , Mrs ?

first make [A] in huge excess
second make [B] in huge excess
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② method of initial rates

Get measurements d[AVdt

right after mixing
for different [A]o

,
[B]o

rltl = - ta ¥+=k[A]MA [BJMB
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,
= K [A ]IA[B] ,

Mb
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= K[A]oMA [Byzmb

⇒ ¥ =(¥⇒Mb
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Measure Treasury



MB = 1^1%2)/ In ( [B ]Y[B3
,)

- n -

do again
ma = 1^(7^4) /In#%µ

,
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canst B

only need min 3 reactions

& example



Time to mix , could be limiting
can't use these techniques

Relaxalianmethads
How fast something decays to

equilibrium
[A]

- -> [A]eq



1st order & second order reactions

① 1st order reactions

A-→ b.Btcc Eeg hacker

decay 3
exponential relaxation

rat = - f- d¥F=k[AT
÷d¥¥ = - k
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1n§A]%µ(to)}= -kit
[A)Ht) = [A], e-

kdt

K has units of Ytime



i¥¥"
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Kt
when is it
halfused up

42 = e-kty,

In 142) = -Kt,,µN%z°¥3#



reaction

for reactant

A-> BB -9¥ = 159¥
&¥=bk[A] =bK[A3oe-

Kt

[B]CH=[B]ot b[Af(1-e-
kt)



[B]lH=[B]ot b[ABU -e-
Kt}
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2nd•-÷¥=k[AT
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A ⇒ B Kf & Kb

- ¥4 = d{¥ at equilibrium

[A) 1- [BJ is constant

d. [A]
IF

= -kf[A]t Kb [B)

✗
c-[B]

"
c- [A]

d¥f]= kf LA] - Kb CB]



Assure start from all A
,
[ B]=o

&¥] = -kf[A] tkb ( CA]. - [A])

kf-kb)[A]tKb[A
sub U= ( Kffkb )[A] - Kb [1-30

Use k§A]eq=kbSB]eq



[A] - [A3eq=([A]o- [A]eq)e
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