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Reaction pathway
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—A[H;0;]  —(0.500 mol/L — 1.000 mol/L)
At o (6.00 h — 0.00 h)

= 0.0833 mol\;L 'h!

—A[H,0,]  —(0.0625 mol/L — 0.125 mol/L)
At o (24.00 h — 18.00 h)

= 0.0104 mol\;L 'h!
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21Cl + H, — 1, + 2HCI
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—«——TRate = 5.4 x 107* mol L ! 57!

Rate =27 X 10 % mol L 's7!
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Reaction Rates

C,H,Cl(aqg) + H,0(/) =C,H,OH(aq) + HCI(aqg)

Time, £s) MM s s X ¢ Jelad 1

0.0 0.1000 CAHOC| « Jiisll xS
50.0 0.0905 T, ¢ dalis, gl b

100.0 0.0820 i

150.0 0.0741

200.0 0.0671

300.0 0.0549

400.0 0.0448

500.0 0.0368

800.0 0.0200

10,000 0
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Reaction Rates

C,H,Cl(aqg) + H,0()= C,H,;OH(aq) + HCI(aq)

Time, £(s) [C4HyCl1] (M) Average Rate (M/s)
0.0 0.1000 »
50.0 0.0905 i 19 x 10°*
100.0 0.0820 L7 10
150.0 0.0741 L6107
200.0 0.0671 Lax10
300.0 0.0549 e B
400.0 0.0448 Sl 55 S
500.0 0.0368 et = &
800.0 0.0200 ael X 10
10,000 0

A |CyHy]

At
A[CyHs]  0.1000 — 0.0905 M

At 00.0—-0.0 s

average rate =

average rate =

N




Reaction Rates

C,H,Cl(ag) + H,0() = C,H,OH(aq) + HCI(aqg)

Time, (s) [C4H,Cl] (M) Average Rate (M/s) Uaility Jazall Lo gia o) JaaY

0.0 0.1000 : AR

-4
50.0 0.0905 12 ’ 18_4 el )i o
100.0 0.0820 1'6 s i3 Jai ¢ Jelad) (,333 e Y 1 .
150.0 0.0741 '

—4 " [ w {s . . - &
200.0 0.0671 1.4 X 1074 ds:\m.d\ L_il_\..jﬁ u..g LALAJL\A.\M
300.0 0.0549 e
400.0 0.0448 Bk B S
500.0 0.0368 el % o
800.0 0.0200 Ul X 10

10,000 0




C,H,Cl(ag) + H,0() = C,H,OH(aqg) + HCI(aq)

© . & S . we 0.100
d_\\ﬁ.q J“SJ"M L'L’M u.c c & * — \Instantaneous
. - "o 9 - . rateatt =0
‘.J.@S e (J.C\A.\j\ “ASJ uﬂjj\ — (initial rate)
.J..LG:;.\A_\AM. ) UALM.LA (L\A“ u\ '
. ) i o 0.070
die  Aaalll Jazall ga ddass (4
= . W S 0.060
Cre ) elld =
Q. 0.050
E Instantaneous
O 0.040 — rateatt = 600 s
2 /
0.030 T,
=
0.020 =l
At
0.010
0

100 200 300 400 500 600 700 800 900
Time (s)

VA (4]  d[A]
X4 At | dt




C,H,Cl(ag) + H,0() = C,H,OH(aqg) + HCl(aq)

Instantaneous

AlA]_ dla]
At dt 0.060

0.050

[C4HoCl] (M)

0.040 rate att = 600 s
0.030 '/
0.020
0.010
0

100 200 300 400 500 600 700 800 900
Time (s)




C,HyCl(ag) + H,0(/)

aud K8 ¢ Jelal) 1o & . 0.090
*C4H90H JIC4H9CI
) Jama 8 ¢ L;J\_“J\_U ) )
Dseh Jars (i 0C4HICI

C4H90H

-A[C4H,Cl]

AL

= C,H,OH(ag) + HC(aq)

ratett =0
o (initial rate)

[C4HoCl] (M)
o
Z

Instantaneous

at+=<.600 s

0.030
0.020
0.010
07700 200 300 400 500 BO—700 800 900
Time (s)
ACHoOH]
AL




Reaction Rates and Stoichiom

What if the ratio is not1:1? -

2 HI(g)= H,9 + Ly

H2. J}G-‘E‘ JAza Caziia saHI claial Jiza @

A[Hy] 1AI[HI]
At 2 At

rate =

::
.
\

\




Reaction Rates and Stoichiom

To generalize, for the reaction -
aA+ B —— «C+ dD

1A[A] 1A[B] 1A[C] 1AI[D]

rate = —— ——— = ——

a At b At c At d At
4@‘

\

Reactants (decrease) Products (increase)




Reaction Rates and Stoichiom

(a) How is the rate at which ozone disappears related to
the rate at which oxygen appears in the reaction

205(8) — 302(9)?

1 A[O5] 1 A[Oy

Rate = —
i A 3 Af

-2

(b) If the rate at which O2 appears, A[O2J/A t, is 6.0 x 10-5 M/s
at a particular instant, at what rate is O3 disappearing at this
same time, —A[Oz3] /A ?

A[O5] 2405 2 e .
J = Z(6.0 X 1079 M/s) = 4.0 X 107 M/s

At 3 At 3
N



Reaction Rates and Stoichiom

Mo+ 3H2 — 2NH3

Y

The rates can be connected as,

r— —d[N:| _  —-1d[H: _ 1dNH;] /
o dt 3 4t 2 dt

Given:

% — 0.03moll1s™! .

Therefore, overall rate (r) = 0.03 mol ' 7 >

Rate of disappearance of Hs (r‘ri—’ — Edﬂ;:*r'-" ) — 0.09moll 's!

Rate of formation of N H gr‘r'ﬁ:f"* = Edﬁ;?_” NHgd‘Efﬁ _ a;:’r'f — 0.06moll ts!

/

N
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4NH,,+50,, — 4NO,+6H,0,

1d[NH3]  1d[02] 1d[NO] _1d[H,0]

4 4T "5 dT 4 dT 6 dT

d[02]  5d[NH3]
dT 4 dT
L Y eliial de 3u] 25 (5 sbust (panSY) olaid) de

4921 _ 4 2543551072 = 4.3x10"2MS™ 1
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4921 _ 4 25x35%x10°2 = 4.3x10"2MS?

dINOT _ 3 5102 M5t

d[H20] 6 d[NH3]
dT 4 dT

=1. 5x3.5x102 = 5.25x102 Ms1

43
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