
 

Exam correction 

 

Exercise 1 

1L the solution is a solution 𝑚 = 𝜌𝑉 = 1830𝑔 

𝑚(𝐻2𝑆𝑂4) =
1830 × 96

100
= 1757𝑔 

𝐶𝑃 =
1757

1
= 1757𝑔/𝐿 

𝐶(𝐻2𝑆𝑂4) =
1757

98.08 × 1
= 17.9 𝑚𝑜𝑙/𝑙 

 

𝐶(𝐻2𝑆𝑂4) =
1757

98.08 × 1
= 17.9 𝑚𝑜𝑙/𝑙 

 

𝑪𝒎𝒍 =

1757
98.08 × 1

1830 −  1757
= 0.24 mol/g 

 

Exercise 2 

Substance Cp(g/l) C(mol/l) Cm(mosmol/l) CI (iong/l) Ceq(meq/l) 

NaCl 5.58 0.1 200 0.2 200 

Po4Na3 3.28 0.02 80 0.8 120 

Glucose 9 0.05 50 0 0 

Urea 0.6 0.01 10 0 0 

Solution 18.46 0.18 340 0.28 320 

 

Exercise 3 

1. Calculation of mass flow 

∅𝑚𝑎𝑠𝑠 =
1

𝑆

𝑑𝑚

𝑑𝑡
= −𝐷

∆𝐶𝑝

∆𝑥
 

A diffusion is from 𝐶𝑝𝑡
𝐴  to 𝐶𝑝𝑡

𝐵  therefore 

∆𝐶𝑝

∆𝑥
=  

𝐶𝑡
𝐵(𝑡 = 0) −  𝐶𝑡

𝐴(𝑡 = 0)

∆𝑥
  

𝐷 =
𝐾𝐵𝑇

6𝜋𝜂𝑟
 



∅𝑚𝑎𝑠𝑠(initial) =
1

𝑆

𝑑𝑚

𝑑𝑡
= −(

𝐾𝐵𝑇

6𝜋𝜂𝑟
)

𝐶𝑝𝑡
𝐵 (𝑡 = 0) −  𝐶𝑝𝑡

𝐴 (𝑡 = 0)

∆𝑥
 

• For (T=0 ℃): 

∅𝑚𝑎𝑠𝑠(initial) = − (
1.38 × 10−23(0 + 273)

6 × 𝜋 × 10−3 × 3 × 10−10
) (

(18 − 36)103

0. 1 × 10−3
) = 0.1199 𝑔/𝑠 

• For (T=25℃): 

∅𝑚𝑎𝑠𝑠(initial) = − (
1.38 × 10−23(25 + 273)

6 × 𝜋 × 10−3 × 3 × 10−10
) (

(18 − 36)103

0. 1 × 10−3
) = 0.1309 𝑔/𝑠 

 

1. Calculation of molar flow 

 

∅𝑚𝑜𝑙𝑎𝑟 =
1

𝑆

𝑑𝑛

𝑑𝑡
= −𝐷

∆𝐶

∆𝑥
 

∅𝑚𝑜𝑙𝑎𝑟(initial) =
1

𝑆

𝑑𝑛

𝑑𝑡
= −(

𝐾𝐵𝑇

6𝜋𝜂𝑟
)

𝐶𝑝𝑡
𝐵 (𝑡 = 0) −  𝐶𝑝𝑡

𝐴 (𝑡 = 25)

∆𝑥
 

For (T=0℃) 

∅𝑚𝑜𝑙𝑎𝑟(initial) = − (
1.38 × 10−23(0 + 273)

6 × 𝜋 × 10−3 × 3 × 10−10
) (

(18 − 36)103

0. 1 × 10−3 × 180
) = 6.6 × 10−4  𝑚𝑜𝑙/𝑠 

For (T=25℃) 

∅𝑚𝑜𝑙𝑎𝑟(initial) = − (
1.38 ×10−23(25+273)

6×𝜋×10−3×3×10−10 ) (
(18−36)103

0.1×10−3×180
) = 7.27 × 10−4  𝑚𝑜𝑙/𝑠  

 

Exercise 4     

Calculation of mass flow 

∅𝑚𝑎𝑠𝑠 =
𝑑𝑚

𝑑𝑡
= −𝐷𝑆

∆𝐶𝑝

∆𝑥
 

∆𝑚 = −𝐷𝑆
∆𝐶𝑝

∆𝑥
∆𝑡 

The direction of diffusion 𝐶𝑝𝑡
𝐼    to 𝐶𝑝𝑡

𝐼𝐼  , So: 

∆𝑚 = −𝐷𝑆
∆𝐶𝑝

∆𝑥
∆𝑡 = −𝐷𝑆

(𝐶𝑝𝑡
𝐼𝐼  (𝑡 = 1𝑚𝑖𝑛) − 𝐶𝑝𝑡

𝐼  (𝑡 = 1𝑚𝑖𝑛))

∆𝑥
∆𝑡 

∆𝑚 =  −6.9 × 10−7 × 20 ×
10−3 − 68 × 10−3

5
× 5 × 60 = 9.6 × 10−7 𝑔


