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OSMOTIC PRESSURE permits flow of solvent, but not solute

M’ricles

|
- OSMOSIS: the flow of solvent molecules through a SEMIPERMEABLE memibrane to
equalize concentration of solute on each side of the membrane.
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The rate of solvent migration towards the RIGHT is greater than that towards
the LEFT.

If you apply enough pressure 1o the piston, osmaosis will not occur. This
pressure is called the OSMOTIC PRESSURE

T = N
N m RT* _‘—\’/ temperature

ideal gas constant

molar concentration of solute



62

IONIC COMPOUNDS and colligative properties

- lonic compounds DISSOCIATE in water intfo their component ions. Each ion formed can act as
a solute and influence the colligative properties!

NaCl (5) — /\/0\{_(“‘1) + (| F(“‘I)

... S0 the concentration of IONS here is TWICE the
nominal NaCl concentration.

CG»C\'LfCD > (az*[u$)+zc|~d(”‘£ﬁ)

... SO the concentration of IONS here is THREE TIMES
the nominal calcium chloride concentration.

- lons inferact with each other in solution, so unless an ionic solution is DILUTE, the effective
concentrations of ions in solution will be less than expected. A more advanced theory
(Debye-Huckel) covers this, but we'll assume that our solufions are dilute enough so that
we can use the concentration of the ions in solution to determine the colligative properties!
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If you are at an altitude high enough for the boiling point of water to be 95.00 C, what amount of
sodium chloride would you need to add to 1.000 kg of water to raise the boiling point to 100.00 C?

’\/b 2 0.5 12 Oc/m MaCl? 58.443 glmel

Cm= Mol Jong Remember, ionic
ATA \)’<[b:/ CMJC 'e )’l O compounds break
| L 0.5172° /rh 9 " apart into separate ions
100,00°C -4 S 00°C =00 when dissolved

Solve forCm ...

Cooot = (0.5129C/m ) Cm
CVY\"9>768623\W\I|‘UI\S: <7.7(=Sézgr'\a\ tonf
/.7ég67—5 mol ton§ - (}'763623\ "~ o ne
Xy ()
What about NaCl? Notl=> Vat <C|1 ™ ¢ N mgl Mol = Limol 1ong

ol MaCl S%fﬂf%g’\/ﬂﬁ':?_cggj Konc|

(wa\ ('(/AS mMo) '\/’\ffl

Find moles ions...
-000 kg H,0x

D.7650 LS mul lons X

Cey W red
I
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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) concentratfion of a reactant or product over
fime. Usually, rate is defined in tferms of one of the REACTANTS

A R — C ...Let's look at a simple combination

£
R 0\\- e = A E A] /\ |: ,\] = "molar concentration of

substance "A",

A —6 Square brackets () are used
N to denote MOLAR
\ concentration
ARNE
Reave = ——E—l change in fime
AE

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+ 5— C

P e o1a
Rote = iim = AQi * [A]’{%}
|
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.
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Initial rates method:

- To determine the rate constant and reaction orders in a reaction, it's possible to
monitor the rate of a reaction starting from fime zero to a short time later where the
concentrations of the reactants haven't changed much. In other words, we look af

the INITIAL RATE.

- To determine the rate constant and orders, we need to perform several experiments - one
for each order to determine and one baseline experiment to determine the rate constant.

Example:

A%B%C—BD

.. we want fto find the rate constant k', and the orders 'g' and r'.

~> CAJ

o | CR)| TR Rate <

/\ o506 6-150

Baseline experiment

2. 0 150 ) \$ 6 Double (A) to find 'g'

B H.\50| O .300

Double (B) to find 'r'
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-~/ CAJ

Trial § P\Y] LR 1 Rate <

d 0,56 | 6-\S0 0.0016875

7T |o3s0| 0,156 0.0033750 4\
3 5.\%0| O .300 0.0067500

The rate law is:

0 1o AIAITB)

... SO how do we use the data above 1o find

out the values of k', 'g’, and r'?

We observe that in the second trial ((A) doubled), the rate has doubled!

@wTaAD =2y Rate 5 g = 1

We observe that in the third frial ((B) doubled), the rate has quadrupled.

L‘lwiB])r = Yy Q»\/f'e// =7,

ke =k CATLBY



