Problem 13-09 Freezing point depression of electrolytes and non-electrolytes solutions

Aqueous solution of 10.6 g of NaCl (on dissolving dissociates completely, Myaci = 58 g mol™) in
849.8 g of water freezes at the temperature of —0.8°C. Calculate the minimum amount of ethylene
glycol (not dissociating on dissolving, Meg = 62 g mol™*) which you must dissolve in 15 kg of water
to prevent the freezing at —10°C.

[m2 =5 kg]
Solution:
ATi=—1 Kx-mz , molality: my = (m; ... mass of the dissolved substance)
2-M
Calculation of Ky of water from the data on NaCl:
NaCl: Mnact = 10.6 g NaCl
(Mu20)1 = 849.8 g = 0.8498 kg H,O
Mnact = 62 g mol™
AT
Kk, Nacl = ——(_ Fnec
I - MNacl
where mpaci = —NaCl_ 106 _ 45150607 mol kg™
MnNacl -MH,0  58-0,8498
Kk = 08 gk kg mol™
2-0.2150607
Ethylene glycol: Mg = ?

(mHzo)z =15 kg
Mec = 62 g mol ™

ATf, EG — -10K = KK,EG ‘MEG

Mec _ Mec _ ATtEG

MeG = = =
SFC 78210 620 Kkreo
m, = AThEG .62.15:%-62‘15 =5000 g =5 kg

Kk, EG



