14.3 Rate Laws
Concentration and Reaction Rate

O chold come as wo sorprise tha¥ e Rale of Bormalion oA Tissopeoramce is
directly proporfionad Yo the comcembaaion.

oA + B = cC 24D

dmrad Reacion Aok = R EAYCa)?
X: 1% neﬁume& Yo as the orden wth RESPES o A
y:oe refenred Yo as the onder mith respect Yo B
%+ 4 : 15 the overolf onder of the reoction.
R 15 the Rale consYomt

Note 1° X omd u oRe Mot necessaniVy equdd Yo 0 ond & Am Sact
% od y com only Qe deternimed experivemVollly

Note 2 Our discussion @ eiolly %e confured Yo orders, 0,1 amd 2.

Yor A: Zero ORder -  Amtiad Rode : RIAY
3mst Oader : Amibial Rave : RLAY'
Second Oader ©  4mtia RaYe = RIA)?



14.3 Rate Laws

Determining Rate Law Using the Method of Initial Rates

|Exp|[ND]Dr M |['D'3]Dr ™ |Ir‘|itial Rate, Ms™1
N0+03=N02+02 Il Iu.139 In.maﬁ Iu.Sz?
q 2 0.139 0.0872 1.05
a) What!sthe rate law? 5 [n2z6 |04z [ans
b) Whatis the rate constant? a |0.278 [0.0872 [2.11
Evp1:  Roe, = RINO), [O3)} Exel: 0521 = W (0.139)* (0 0436)
0.521 = R (0.1239)* (0.0436)3
. 3 Exe 3 Raoleq = \'-\[ND];' [o;’lg
Evp2: TRa¥e, = RINOY, (03); 105 = R(0.218)* (0 O436)”
1,05 = W (013 (0.0812)3
Rofes . 105 . RI(0215)* (0.0436)°
Rodea 105 _ R (0.133)*(0.0%12)° RaYe, 0.52) R (0.139)* (0.0436)°
Ro¥e: - 0.5% ~ W (0129 (0 0436)3 - .
\ = 2
199 = 2% X =1
g o= 1 Ambid Ro¥e = R CNO){O3)

Exp 1 0.527 = R (0.\39)(0.0436)

N 0.521 . o
R+ ora)loouse) = 869 M's




14.3 Rate Laws

Determining Rate Law Using the Method of Initial Rates

Ml | !

* 2ICI+H,=1,+2HCI

HHEHE

Fep TICH_. M THZ1_. M |1hitial Rate, Ms~1

o o |1 0.Z09 0.114 F.07e-3

o 2 0.613 0.114 1.41e-2

a) Whatistheoverallorderof e = |0.309 [0.228 |2.85e-2
the reaction? 3 4 0.618 0.228 5.65e-2

Previously we did W the Rong oy, this Tine we 1l shoak cub o !
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R L£10P)" (W,)3

fxp1£3: £100] is hdd constoml shife the
CH2) wacheases % a SacYor of 2

2 83%x10°2

3. -
4" T|M.oixo03 = 4
2% =4
y =2

fxp 182 © (Ma) is hdd comsYosmt while the
{1C2) uncreases Iy o Sacton of 2.

2 \,urxi0°* 2
4 7To01a03
2* =
X =1
Overol Dader = x+y
z 1+ 2

3



14.4 Concentration Changes over Time
Integrated Rate Laws

Integrated Rate Laws for Reactions of Type A — Products |

t: tme.
Reaction Order Rate Law Integrated Rate Law N\ - .
— [A)o - AmdaY concetao¥ion oy t : 0,
“ero oraer rae S A=K W[f.d':]fmhllj - (A ¢ [oncemino¥wn o¥ L-rt,
First order % rate = kAl In [Al, = —kt
Second order rate = K[A]12 [;]t = [-f:-]u + Kkt
t:t t:
A = Products j (1/tn))d{A) : -R Sc\t
ALAY e s
T Tat = RIA) Al - Smin) = -t
atAl . . I LY
-d—t - hLA] oo g A 19 \IVRS 5“0»’ | jn [A}o - h‘-

( [A]) d(A) = - Rdt




