Overall Reaction Order
L2170 order reaction rate: the rate of the reaction is always the SGME
aA — bB Rate = k[4]° =k

s Doubling [A) will have M O effect on the reaction rate.

| o fate it independedt of Himel
@‘a f'g% order reaction rate: the rate of the reaction is directly proportional to the reactant concentration.

ad — bB Rate = k[A]* = k[A]
+  Doubling [A] will d@mb\{.f the reaction rate.

!

¢ art
é {wm’“dy order reaction rate: the rate is directly proportional to 'H"@ gﬂau of the reactant concentration.
aA — bB Rate = k[A]*

¢ Doubling [A] will %Uadfufh’; the reaction rate.

Rate versus Reactant Concentration
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How te determine orders:
1. Order must be determined _ €% ‘(Pﬁ‘(i %%M"‘"‘%ﬁq |

2. Inreaction with multiple reactants, changing the concentration of 1 reactant will affect the overall rate of

the reaction.
Change the initial concentration of :L reactant at a time, while holding the initial concentration of the
other reactants Lﬁwfﬁ' Gad |

b. Conduct ¥ l 8 Q‘tt trials with changing concentrations of each reactant, and measure the rate
each time to determine the affect of each change.

a.
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Example:
For example, for the following reaction, ZNO(g) + Clz(g) — 2NOC|(g)
this data was collected: /M <
Trial | [NO] mol/L | [Cl,] mol/L Rate A
/ 1 1 /O.ZOO-L1 /0.200 1 ./1.20 X 10 - e
[ 24 [ 040045, [ 0200 4 [ 4.80 x 104 4
N3 | No0200 | Y0400 |¥2.40 x 10%
4 0.400 | 0.400 9.6 X 10°
a) Comparing Trial 1 and Trial 2: ;
= the concentration of NO: 2. % (d D"Ebl"fcl\) sy
2 =Y 2x=2

. A ik
= the concentration of Cly: ([ 0hST AnL

= The reaction rate is increased ___times, /_\J

Therefore, the rate of reaction with respect tc NO is Second order (2% = 4).
To justify your answer, you will need to explain this process. You could explain the above answer like this:
?fom 1\1"4{5 L "Md & CREDL«L_\ I'Mol LNOT (Or 2x L N(Jl} ln.i]”l Ic” |\r eping € l"{-:l

= 1 < ki
CoRSHanF increateS rate L’j s Lactor of L (or A rate X“i) thus ryxn,

e ahd a | A J
\S uhf D(‘L’-‘l(”f C\'w/ {(__-tf-,m l\ TS I.[_,n.

b) Comparing Trial 1 and Trial 3:

= the concentration of NO: (onSTant ZX =7 2 X= 1
= the concentration of Cly: 2 % (doubled) /J
=» The reaction rate is increased Ltimes,
Therefore, the rate of reaction with respect to Cl, is \Eif'gl\ order (2' = 2).
Justify your answer here: .
Crom briats land 35 2 X TCLTD while TNOD cnsfart T eate x 2,
Thus the rxn 13 ST order W/ ('{’E\i’f"""# fo Cl, .

%
c) Whatis the rate law for the reaction? yotp < K INDT L Cl. i
A

d) What is the value of the rate constant, k? (You can use any triall) % 4u° Wer uSe S Trial 1

cote ].'ZDE‘UM(S

\’i:' ”—_“——F_\——'\: s

[No1* LCLD (0.200)" (MY

e) For trial 3, calculate the concentration of Cl, remaining when 25% of the original amount of NO has been
consumed.

| mol Cl,

D.25% 0.200M = 0.050 72! No x
L ) Mol M(_",)

= 0.016 M C\, uSed up |

omaiing = O-HOD M- 0625 M = [&5?5 MCL
(4 — e




