86

" S16 56 grams of a sample contain 0.51 mole fraction propane and
0.9 \} P the remainder butane. What are the masses of propane and
butane in the sample?

Know X(_—SH%: 0,% l Wend mugs (.3 H%

Rhe? 1= 0-81 = 0.9 muss (yHi

How do we get fromm mole fraction to the masses in the sample?
Yeme = @.61 2 moles CHE  jets assume ... FOR NOW ... that we have a mole of

dotel males solufion!

m“‘L%Hg‘-‘— 0.5 %1 = O.S1 mod (3Hg  Now, let's convert these to masses!
0.4t mol Catro We need formula weights.

mol C“lyk[o‘io.t’tcf‘t‘ =
Cyttg ['[“*‘U%é)}mul CHHio: 5% .1Z U/mdl

44,094 4

W\

g CaMe s 0.51 mal (34q ¥ = LL.HE 1944 (3 g

g Gy My 0.4 mal (gHgy 25102 =2%.4784 9 Catl
hw\

$0. 96 (,7%01 botal

Use the ratio of mass butane/total mass and mass propane/total mass to find the
actual butane and propane content of the sample!
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14.094 9

W\

9 (y gt 0.49 mol CgH@y, S€-11 9 :'2,%.%7%3 Ly
h\.o\

9 CaUg ™ 0.5 mol CS Vl% Y%

= 2248794 (3Hg

so,‘}é(ﬁwﬂ bobal

56 g of sample, so ...

CaH
géﬁx’)_?,.'-tﬂ?‘{g 7 g
so,%@?wﬂ fotal
1‘%*"‘7%%3 C%H!D

so,‘ié(ﬁwﬂ botal

:?jlalj CL.!HIU

S@Sm

So the composition of the sample is 25 g propane, 31 g butane.
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3
[\'L Lo} g'bq Commercial sulfuric acid (98% by mass) is 18 M. What is the density
SR of the solufion, and what is the molality?

Want! ok2’15|i\7 = masy Solutin ko

lgm = mel Haloy
Volume To|ybion

L %o!uh'}q
9§95 = 9 MaSoy
1005 glﬂlv"“{fh

Let's assume we have 1 L of solution.

LG el Hy S50y We need fo find mass solution. To do
* L0 2 1€ mal H,LS(JL? that, we'll first calculate the mass of
L. sulfuric acid.

Hﬁﬁ"q: 9% .0%b 3}mn1

RN H'),Sf)q % 98"08(’3 = | 765, SU¢ g Ha, S04y
Find mass solution ol

| 766, gugg = 0.9% % mais go\u J’fo,\ 98% of the solution is sulfuric acid!

J%Oi—g_f‘?ég = gl sd{uf-r"af-\

Find . mass Solution )$01-5 756 —
' Aeasity = — - 3 - 9 \
density Y Vohant Sl gbie oL —U Y /V"L.
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wao | Hlsdq If we keep our assumption of 1L of solution, we know
the moles sulfuric acid is 18 mol. We also know the
k’ g HLO mass of sulfuric acid AND the total mass of the solution!

mo\.nilljFT =

Find mass water by subtraction:

)301-97765 Selutien — | 765, SUQ q Ho S0 = '.'J(D,O?ﬂS?j .0
0.0360315% ¥y e

or"l

m,,in.\ljr‘f = h""\ Hlsd['i — |% l'rwl H'},.SJH — Saom H?,SO'-:[
k’3 Ry O 0.03603I1SY Lr& A0
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KINETICS

- the study of the RATE of chemical reactions. Or, the study of the factors affecting how
fast chemical reactions proceed.

DEFINING RATE

- RATE is defined as the change in the molar (M) concentrafion of a reactant or product over
fime. Usually, rate is defined in tferms of one of the REACTANTS

/\ —+ B — C ..Let's look at a simple combination

/L
R 0\3( e = A E A'} /\ |: ,\] = "'molar concentration of

substance "A",

A ~6 Square brackets () are used
N to denote MOLAR
\ concentration
AL -
R ohe * —————— change in time
AN

You could ALSO define the rate in terms of the
disappearance of B or the appearance of
C over time! Our choice of A was arbitrary,




' THE RATE LAW
- We express the rate of reaction using an equation called the RATE LAW.

A+ B—C
P
Ro»’\'Q = /‘1[%’\1 = /Qi* {A]Xl%}%
l

This is the RATE CONSTANT. It depends on
TEMPERATURE, but does not depend on the
CONCENTRATION of any reactant or product.

'0" and "q" are called REACTION ORDERS. They indicate the effect a particular
reactant or catalyst has on the rate of a reaction. Reaction orders may be positive,
zero (in which case the substance has NO effect on rate) and negative (in which
case the substance actually slows the reaction down).

- Rate laws depend on CONCENTRATION of reactants. Since the concentrations of reactants
CHANGE throughout the course of the reaction, so does the rate!

- RATE CONSTANTS and REACTION ORDERS are determined experimentally. If you do
experiment 13 (the iodine clock reaction), you will see how this can be done in the lab via

the INITIAL RATES METHOD.



