” OSMOTIC PRESSURE

permits flow of solvent, but not solute

[ particles

- 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 to the piston, osmosis will not occur. This
pressure is called the OSMOTIC PRESSURE
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femperature

ideal gas constant

molar concentration of solute
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IONIC COMPOUNDS and colligative properties

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

Nall (5) — /\/0\{_(%) < C’\’(“‘I)
/L long,/

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

CO»C\'LH) > (az*(a%)+?,(|#(mcf,)
Y lo:nS,/

... 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 solutions 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 = 0.5 12 OC,/M NaCl? 58443 g lmgl

A_Tb ]‘(la‘(,ln\ sz ) léM

To, S 17 °¢/m
lov.,00°C — 45.00YL=5.00%C |K‘0 M2 O
‘ L (.00 Vj

Find molal concentration of IONS:

S,50%C = (0.517m ) % (i ) Cn2 93650 tins

Find moles: Each mole of NaCl
dissociates into TWO

(.00 hfj %q.—ZG$C'L‘§~mu‘ Py _ 9=7G§é2,5 o) JII;-/}\( moles of ions!
l\"\rj

No Ol (§) —2 /V‘p.,""ftnil TC/[#(&W{’J y ol Mo O = L weo) { Uong
9:765é15 }'noJ llvn\rﬁ wel M O x‘58~,l-|'-|33/\/'a6| “Zl%gj |\/‘6\C|j

L o) tuwmg o\l WaC




"' EXTERNAL FACTORS AFFECTING SOLUBILITY

- There are a few external factors that affect the solubility. (By external, we mean other than the
chemical identity of the solute and solvent).

(1) TEMPERATURE
-For gases dissolved in liquids, the solubility DECREASES as the temperature INCREASES

- This is why THERMAL POLLUTION is bad! Hot water holds less oxygen than
cooler water,

- For solids dissolved in liquids, solubility USUALLY increases with tfemperature. This is
not true for ALL solid/liquid solutions.

@ PRESSURE
- For gasses dissolved in liquids, solubility INCREASES when the partial pressure of
the solute gas over the solution INCREASES.

- Consider soft drinks. They go flat affer opening because the pressure of
carbon dioxide over the liquid goes down.

- No significant pressure effects for solid/liquid solutfions.
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Some sample colligative propoerties problems from the book...

11.77) , What is the freezing point of a 41% solution of urea in water?

PSZ\ (UHL)‘L CO % ure,

AT@ — \E/__G_A\é Cm Cm > V_m’\ v ea

W ber
S “Y i = M, Hyp ) e
—[—?‘f Purt- I/['LO -~ 0.000°C

We need to find mol urea and kg water. We know MASS PERCENTAGE, so we will
start there....

1% urea Y1 Ureg ... but we need to find the MASS WATER
o G .
* for molality!

lO’OS 50|u’rf‘oﬁ) Mg wate = (Uf)j“z'“\gtg?j

We also need moles urea. Use the FORMULA WEIGHT... (,NH 7—)1(“0 - M LvlH.0f

H:%%!l.00
LH v o N mel urea = 0,681 L1951 ma) wrea C ]xl’)_,o%
J (O.062. g uree O:1vlboo
Find Cm: a5 B Lo O(éZ..gfmﬂ
\ o.,6%256 L1 mal Urea :
Cm , MOV Liea - = 1L S6 796527 m uree

Wy wate~ O 089 by wiker
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mol \rea 0,686 V195 mo) urea
Con 2

- = 1,56 99652y m uree

_Wﬂ woter 0 08F kg weber

Now, we can find delta Tf;
ATe = e v ¢
AR
— l*CGSCSUL/m = K F’ Ha,0

ATe = (1L95¢°C/m )% (1156996527 m urea)
= L1, 4$64954% °C
Go, T = 0.000°C-11, 45689545 °C
:‘fz[(’(_ \
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| A compound (containing Mn, C, O) is 28.17% Mn, 30.80% C. A solution
of the compound containing 0.125 g in 5.38 g cyclohexane freezes
at 5.28 C. What is the molecular formula?

11,105 p ST

NTe~ Ke vl Cm 2 m};L il alls
TGE.C'VCT_@-%SDC | ﬂ (/\/i
KP*[ 0‘70?—7_0.00(_. Lg,ﬂagjzo, 005?;9{}(3 07(;

Find Cm, then find mol unknown:

(6552 ~5.28°C) = (L0.090) %L,
Cwa2 O, S6LS m YnKneun

Find mol unknown:
O C6LY m = ol v A ’j ol UnMnou ik = ’B ,%1(33“0“&(:%‘%
o, ooszgkg oyc

Molecular weight: Molecular weight
" MLS UHL(V\UVH O 12 of unknown!
!Y\ u - 9 —_ d 3 _ 366 3/
m Ol un K Oy - Mo .’

’5,%[(73\(f0“bfﬂwf



