Announcements - Lecture VIli- Thursday, Feb 15%

1. Exam1: Saturday, February 24, ISB 155/160(General Chemistry Labs)
Session |: 1:00-2:55, Last Name, A-J
Session Il: 3:00-4:55, Last Name, K-Z

Anyone with extended time accommodation - go to Session |

n ...ﬁ; Make sure you bring your |ID Card and place it
AT on the desk for the duration of the exam.
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2. iClicker: FHHE :r:lk Pick any letter a-e
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14.4 Concentration Changes over Time
Graphical Determination of Reaction Order

Reaction Order Integrated Rate Law Rearranged Rate Law Straight-Line Plot
[Al, = -kt + [A], y=I[Ak
Zero order [Aly = [Alg — kt = et b x=t
y o= slope = —k
In[Al, = —kt + In[Al, ¥ = In[A];
First order ln%— = —kt Fe x=t
¥ = mx+ b slope = —k
1 1
1 1 —_— =kt + —— ¥ = 1Al;
Second order (Al = + kt (Al [Al, x=t
v =mx+ b slope =K

Role = ﬁ[ﬂﬁﬁ - Rofe = RLAY
: 0,065 * 0.998[A] = 0.86! [A)*
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144

Concentration Changes over Time

Reaction Half-Life
Zero Order First Order Second Order
tom= [A]*’ * t =|"_2 tuim = 1
1/2 2k 1/2 K 1/2 K [A]r.\
Directly proportional to [A]. Constant Inversely proportional to [A].

SnCAle = -kt + SnlMlo

@’L‘h, (A = ‘}ltmn

30 (A TAYe) = ~Rtva + SnAde

-kt = Sn(BIAL) - Snnde
-htny - jm’E *.Tmcﬂ]n-.tmlﬂla
-kt = Sm'a

~kty, = Smi-Sa 2

-ktn : o-ha

~Rtyy = 32

tsﬁ-“%
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14.4 Concentration Changes over Time
Reaction Half-Life

- Nitrogen-13isused in tracers injected into the bloodstream for
positron emission tomography (PET). The halfife of nitrogen-13is

10.0 minutes. Howmuch timeisrequired for the mass of a sample of

nitrogen-13 to fall to 6.25 percent of its original value? Since the

decompositionisaradioactive decayreaction,itisfirstorder. 20.0min

vy
f EL:Jh < -ht bhe 10m Ec%ﬂ = 0.0625
R %‘%;ﬂ = 6.430%10 min”
fa 0o * Bt

$m(0.0625) = - 6303107 ¢

.._.IQ,..._LM E 40 mun

69201103 -

Slide - 53



14.5 Activation Energy and Temperature
Reaction Coordinate Diagrams

hivated
mple
h .
= ;
s Froducls
w
AE
FProducits Reactants
Reaction progress ——» Reaction progress —
Eo = Ochivoliom Rmengy Ea = Ochivahion dnengy
AE : Eprosucts = Epencrants AE = Epaovacrs - Epeactents
{0 70
£xotheanit brdoThennic
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14.5 Activation Energy and Temperature

The Arrhenius Equation

-y
h=Ae ™

R: TRobe constom?

A Zrequenty factn
Ea: (Qchniohiom h\tﬂ”
R: decd Gos [omstont
T: Jompepoture un K

A: Meosure of the numben of colfisions
thot fohe phoce jilh the conmedr
onienlolin,

E.% : Jaemchian of the coPlisions Thof occun
wh 30ficient oneayy fo owseamne Eq,

DE €™l ki
) TT, then e'%rf, k1

fo -Ea.
oz Ae® . pa: AR PR

b (A T)  daka s Ja(he )

Joka-Sok = J.mne'% Soh - Sog
SR -k = '%:. '('%m)

- Bl _ L
-r“-hia;- _R! T Tl)
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14.5 Activation Energy and Temperature
The Arrhenius Equation

The activation energyfor the gas phase decomposition of acetic anhydride
is 144 kJ/mol.

(CH;C0),0=CH,=C=0+CH;COOH
The rate constantforthis reaction is 6.02x104s1at495 K. Whatis the rate
constantatb531 K?

hi . -B(L L) o, oo mao(l L )

Ri Rl T 6.00Y10 £.314 \s 43S
Ea = 144,000  (Remenles R is im T) So kg -Sm(soans™) = -112204 (iﬁt'hi)
T * 495H Ta® 5K
R * 6.02x107" by =? Saka +1wmsa = 2312

Be 2.3 Tmod ! JaRa = 2.3172-7.4153
Joky + -S.0u3
Ra - 6.45x107%s”
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14.5 Activation Energy and Temperature
Graphical Determination of Ea

The Arrhenius Equation

Question 1 of 3
The rate of the reaction
N20s (g) — 2 NOz(g) + 202(g)

is measured at different temperatures, with the
following rate constants, k, determined:

Temperature, K k, s
298 3.46 x 10°
328 1.5x 102
358 3.34 x 102
378 0.21

What is the activation energy, Ea, for this reaction

in units of kilojoules?

k- Au‘:"ﬁ B
3nh s Inl*!nﬁ“
Ik -'-E?, + S A

k- E) 1A

y:=: mx + ¢

okt ¢ stpe <%

"] Least
Squares
- Analysis
Oin k
O1/k

T omT O

Enter a response, then press SUBMIT.  Plot

kJ
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Activation Energy and Temperature

14.5
Graphical Determination of Ea

The Arrhenius Equation

Question 1 of 3

The rate of the reaction

N20s (g) — 2 NO2 (g) + 02 (g)

is measured at different temperatures, with the
following rate constants, k, determined:

Temperature, K k, s
298 3.46 x 10°%
328 1.5x 102
358 3.34 x 104
378 0.21

What is the activation energy, Ea, for this reaction

in units of kilojoules?

sfope = -1.23¥10"

- B = -1.23%10%
-Ba = -1.23vi0" (8.3)
e -1.02%105 T md”
1.02% 105 T, el

Eo =

Ok
@In k
Ok

OT OlmT 1T

Enter a response, then press SUBMIT.

102 | kJ
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