Colligative Properties Formula Sheet:

Useful Notes:

AT = Tsorution — Tsowent

Tsowution = FP or BP of solution
Tsovent = FP or BP of solvent

Adding Salt to Water:

SaltT - BPT wT VP!l FPl

Boiling Point (BP) Elevation:
AT =K, -m-i
Freezing Point (FP) Depression:
AT =Ky -m-i

ForH,O: K, =0.51°C/m K= —-1.86 °C/m

Molarity:

Osmotic Pressure:

_ moles of solute n m = MRTi
~ Liters of Solution %
L x atm
. R = 0.08206
Molality: mol x K
_ moles of solute
" Kg of Solvent Ty =Tc+273.15
Van’t Hoff Factor:
Substance: Van’t Hoff Factor:
CsHy,06 i=1 . moles of particles in solution
NaCl i =2 " T Tinoles of solute dissolved
AZ?ZTZ l - ?1- lon Pairing: iobserved < iideal
3 L=
Al,(50,)5 i=5 Note: m 7T ionpairing T

Mole Fraction for Solutions:

ny
XA =

nT = nA + nB + nc‘l‘
nr

Vapor Pressure of a Solution:

Psoln = Asolvent ' Psolvent

Mole Fraction of Gases in the Vapor Phase:

Py

X, =

PT=PA+PB+PC+'"

Solution Vapor Pressure: (2 Volatile Components)
Psoin = Py + Py

Psoin = XaPy° + X, Pg°

P, — Partial Pressure of Gas A

P,° - Vapor Pressure of Gas A

Pgoin = Vapor Pressure of Solution
P o1vent = Vapor Pressure of Solvent

Partial Pressure:

PA:XAPAO PB:XBPBO
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Vapor Pressure:

Note:
Pyo0 = 23.76 torr at 25 °C
PHZO = 175 tor at 20 OC

Clausius -Clapeyron Equation:

In (PZ) _ AHygp [ 1 1]
Py

Note:

AHyqp = 43.9 kJ/mol at 25 °C

AHyg, = 40.7 kJ /mol at 100 °C

R =8.3145 J/mol x K

Temperature:
PAT?!
271 AHyg,

Enthalpy of Vaporization:

_RIn(22
AH g = 1 n(lil)
T, _T_l]

Graph: In(Pygy) vs (%)
A
In (P)

Slope-Intercept Form:

AH 1
In(Pygp) = = 2 (7) +C

y=mx+b
. N 1
Slope of Straight-Line Plot: In(Py,,) vs (;)

_ AHyg

m = R
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