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Figure 8-72: Plot of the feed and draw flow rate versus time. 

 

D.b The effect of hydrocarbons on the generated pressure in PRO 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-73, 

Figure 8-74 and Figure 8-75 respectively, for the reference test. 

 
Figure 8-73: Plot of the pressure versus time for the different pressure indicators for the reference test. 
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Figure 8-74: Plot of the temperature versus time for the different temperature indicators for the reference 
test. 

 

 
Figure 8-75: Plot of the feed and draw flow rate versus time for the reference test. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-76, 

Figure 8-77, and Figure 8-78 respectively, for the 0 % HC test. 
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Figure 8-76: Plot of the pressure versus time for the different pressure indicators for the 0 % HC test. 

 

 
Figure 8-77: Plot of the temperature versus time for the different temperature indicators for the 0 % HC 
test. 
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Figure 8-78: Plot of the feed and draw flow rate versus time for the 0 % HC test. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-79, 

Figure 8-80 and Figure 8-81 respectively, for the 20 % HC test. 

 

Figure 8-79: Plot of the pressure versus time for the different pressure indicators for the 20 % HC test. 
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Figure 8-80: Plot of the temperature versus time for the different temperature indicators for the 20 % HC 
test. 

 

 
Figure 8-81: Plot of the feed and draw flow rate versus time for the 20 % HC test. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-82, 

Figure 8-83 and Figure 8-84 respectively, for 50 % HC test 1. 

0

5

10

15

20

25

30

35

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

T
e

m
p

e
ra

tu
re

 
[°

C
] 

Relative time 
[h] 

T 1

T 2

T 4

0

500

1000

1500

2000

2500

3000

3500

4000

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

F
lo

w
 

[m
l 
/ 
m

in
] 

Relative time 
[h] 

Feed flow

Draw flow



 
 

86 
 

 
Figure 8-82: Plot of the pressure versus time for the different pressure indicators for 50 % HC test 1. 

 

 
Figure 8-83: Plot of the temperature versus time for the different temperature indicators for 50 % HC 
test 1. 
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Figure 8-84: Plot of the feed and draw flow rate versus time for 50 % HC test 1. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-85, 

Figure 8-86 and Figure 8-87 respectively, for 50 % HC test 2. 

 
Figure 8-85: Plot of the pressure versus time for the different pressure indicators for 50 % HC test 2. 
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Figure 8-86: Plot of the temperature versus time for the different temperature indicators for 50 % HC 
test 2. 

 

 
Figure 8-87: Plot of the feed and draw flow rate versus time for 50 % HC test 2. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-88, 

Figure 8-89 and Figure 8-90 respectively, for 80 % HC test 1. 
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Figure 8-88: Plot of the pressure versus time for the different pressure indicators for 80 % HC test 1. 

 

 
Figure 8-89: Plot of the temperature versus time for the different temperature indicators for 80 % HC 
test 1. 
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Figure 8-90: Plot of the feed and draw flow rate versus time for 80 % HC test 1. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-91, 

Figure 8-92 and Figure 8-93 respectively, for 80 % HC test 2. 

 
Figure 8-91: Plot of the pressure versus time for the different pressure indicators for 80 % HC test 2. 
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Figure 8-92: Plot of the temperature versus time for the different temperature indicators for 80 % HC 
test 2. 

 

 
Figure 8-93: Plot of the feed and draw flow rate versus time for 80 % HC test 2. 

 

The measured pressures, temperatures and flow rates are plotted versus time in Figure 8-94, 

Figure 8-95 and Figure 8-96 respectively, for the 100 % HC test. 
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Figure 8-94: Plot of the pressure versus time for the different pressure indicators for the 100 % HC test. 

 

 
Figure 8-95: Plot of the temperature versus time for the different temperature indicators for the 100 % HC 
test. 

 

0

2

4

6

8

10

12

14

16

0 0,2 0,4 0,6 0,8 1 1,2

P
re

s
s

u
re

 
[b

a
r]

 

Relative time 
[h] 

PS 1

PS 2

PS 3

PS 4

0

5

10

15

20

25

30

35

0 0,2 0,4 0,6 0,8 1 1,2

T
e

m
p

e
ra

tu
re

 
[°

C
] 

Relative time 
[h] 

T 1

T 2

T 4



 
 

93 
 

 
Figure 8-96: Plot of the feed and draw flow rate versus time for the 100 % HC test. 

 

E Membrane thickness measurements 

Table 8-6 shows the measured thickness on different points of the wet Membrane B. 

Table 8-6: Measured thickness on different points of the new Membrane B.  

         Average 

Measured thickness 
[µm] 

45 45 45 53 44 41 43 45 45 

 

Table 8-7 shows the measured thickness on different points of the wet Membrane C. 

Table 8-7: Measured thickness on different points of the new Membrane C.  

         Average 

Measured thickness 
[µm] 

44 40 45 38 43 48 44 48 44 

 

Table 8-8 shows the measured thickness on different points of the wet Membrane D. 

Table 8-8: Measured thickness on different points of the new Membrane D.  

         Average 

Measured thickness 
[µm] 

47 42 42 32 46 41 47 41 44 

 

Table 8-9 shows the measured thickness on different points of the wet Membrane D. 

Table 8-9: Measured thickness on different points of the new Membrane E.  

         Average 

Measured thickness 
[µm] 

61 66 70 72 63 74 68 80 69 
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Table 8-10 shows the measured thickness on different points of the wet Membrane F before 

it was used in any experiments.  

Table 8-10: Measured thickness on different points of the new Membrane F.  

          Average 

Measured thickness 
[µm] 

46 46 50 42 43 46 44 48 48 46 

 

Table 8-11 shows the measured thickness on different points of the wet Membrane F after it 

was used in experiments and had been immersed in water for one week. 

Table 8-11: Measured thickness on different points of Membrane F after breaking.  

          Average 

Measured thickness 
[µm] 

51 53 54 52 50 51 55 50 57 53 

 

Table 8-12 shows the measured thickness on different points of the wet Membrane F after it 

had been immersed in HC for one week. 

Table 8-12: Measured thickness on different points of Membrane F after immersion in HC.  

           Average 

Measured thickness 
[µm] 

51 58 55 53 50 58 55 63 56 51 55 

 

Table 8-13 shows the measured thickness on different points of the wet Membrane F after it 

had been immersed in water and HC for one week. 

Table 8-13: Measured thickness on different points of Membrane F after immersion in water and HC.  

               Average 

Measured 
thickness 
[µm] 

57 56 67 60 60 57 64 57 64 62 60 60 58 58 59 

 

Table 8-14 shows the measured thickness on different points of the wet Membrane D. 

Table 8-14: Measured thickness on different points of the new Membrane G.  

            Average 

Measured 
thickness 
[µm] 

49 53 48 50 53 53 49 51 44 48 49 50 
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F Volume of the FO feed loop 

In Table 8-15 the measured volume of the feed side is shown. Due to a leak in the cap the 

feed bottle could only be filled up to the bottom of the cap. The cap volume had to be 

subtracted from the total volume for calculations.  

 
Table 8-15: The measured volume of the feed loop. 

 Full bottle and tubes Cap Volume for calculations 

Volume [mL] 1263 17,02 1245,98 

 

In some experiments a magnet was put inside the feed flask. The volume of the magnet 

would then also have to be subtracted from the volume for calculations. This is presented in 

Table 8-16.  

Table 8-16: The measured volume of the feed loop. 

 Bottle and tubes - cap Magnet Volume for calculations 

Volume [mL] 1245,98 12,85 1233,13 

 

G Risk assessment 
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H Finished in the lab form 

 

 


