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how fact a reaction runs, and order is measured, never acscumed

Rate of reaction Factors affecting rate

average rate over an inferval Foy,=- Aiij = Af:‘] ¢ concentration: usually more reactant, more rate ,
exact dependence is the rate law, never quessed

instantaneous rate, interval Fisi== dg‘] = dg? * temperature: rate roughly doubles for every 10°C

shrunk fo zero

cquare brackets mean concentration; the minvs
¢ign on a reactant juct keeps the rate positive,

cince [ze] Id Famng

rise, more molecules cross the activation energy
barrier

o catalyst: opens an alternate, lower-E, pathway , speeds
forward and reverse equally, doesn t shift equilibrium

\ J
! \ * surface area: more exposed surface (powder vs lump)
Rate avd stolEhiome try means more collisions , faster he’ferogeneous
reactions
o for aA+bB — cC+dD, divide each term by its own
ici . = 5 ...1_ _g..{ﬁ.'.].. == l @ = l -----------------------------------------------------------
coefficient: rate e = P oa = : E
dcl _ 1 did] ; rate ancwers how fast, equilibriom :
gt d ot ; IR Lot tell :
* sorafeis one single number , whichever reactant or i ARSWErS SEEEII | iiaics hever Telis yod E
product you measure it off H where a reaction ends up :
Rate law and order
® aA+bB— products: rate=k[A][B]); x, y are the order
inA, B, found by experiment
® order is not read off the equation , only molecularity
is; can be zero, fractional, even neqative
* overall order = x+y, the sum of the individual orders
* k belongs to that reaction at that temperature; its
units change with the overall order
Order vs molecularity
~ \ ~ \

Order

* experimental , read from the ratfe law

* can be zero, fractional, or negative

© defined for the overall reaction, any sfep or the net one
\
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* always a whole number : 1, 2, rarely 3

Molecularity

» theorefical , molecules colliding in one elementary step

* defined only for a single elementary step

for a one-ctep (elementary) reaction, order and molecularity happen to match; for anything with a real mechanicm,

they ucvally don't
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