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Report date: Jum Nov 27 2020 Operator: operator 
Filename: 44 Pts Full isotherm - St3_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   sebelum plasma_2 Weight 0,532 g 

Description 
Analysis 

Data ID {485a20d1-f779-471a-ac5c-365952dd4ff1} 
Operator   operator Date 2020.11.23  Duration 119,45 min 

Instrument St 3 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,2225 °C Void Volume Mode NOVA mode Cell ID 31 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Thickness Method deBoer 

P-tags below 0.35   ignored Moving Pt. Average off 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BJH Pore Size Distribution Adsorption results 

Surface Area 0 m²/g 
Pore Volume 0 cc/g 

Pore radius Dv(r) 1.62179 nm 

 

radius 
nm 

Table 

Pore Volume Pore Surf. 
cc/g  Area 

- BJH Pore Size Distr 

dV(r) 
cc/nm/g 

ibution Adsorption 

dS(r) 
m²/nm/g 

dV(log r) 
cc/g 

dS(log r) 
m²/g 

 m²/g     

1.62179 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.78392 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.97587 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.20509 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.46152 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.76770 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.15733 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.66175 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
4.33112 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
5.29721 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
6.77073 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
9.40447 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
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Report date: Jum Nov 27 2020 Operator: operator 
Filename: 44 Pts Full isotherm - St3_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   sebelum plasma_2 Weight 0,532 g 

Description 
Analysis 

Data ID {485a20d1-f779-471a-ac5c-365952dd4ff1} 
Operator   operator Date 2020.11.23  Duration 119,45 min 

Instrument St 3 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,2225 °C Void Volume Mode NOVA mode Cell ID 31 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Thickness Method deBoer 

P-tags below 0.35   ignored Moving Pt. Average off 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BJH Pore Size Distribution Desorption results  

Surface Area 0 m²/g 
Pore Volume 0 cc/g 

Pore radius Dv(r) 1.62649 nm 

 

radius 
nm 

Table 

Pore Volume Pore Surf. 
cc/g  Area 

- BJH Pore Size Distr 

dV(r) 
cc/nm/g 

ibution Desorption 

dS(r) 
m²/nm/g 

dV(log r) 
cc/g 

dS(log r) 
m²/g 

 m²/g     

1.62649 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.77874 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.95353 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.15397 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.39252 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.66575 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.98100 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.39366 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.92243 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
4.61204 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
5.56010 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
7.04074 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
9.67852 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Quantachrome TouchWin™ v1.2 {Report ID: QC20201127113549656-02533} Page 1 of 1 

INSTITUT TEKNOLOGI BANDUNG 
Quantachr ome T ouchWin v1 .2 



 
 
 
 
 

66 
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Filename: 44 Pts Full isotherm - St3_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   sebelum plasma_2 Weight 0,532 g 

Description 
Analysis 

Data ID {485a20d1-f779-471a-ac5c-365952dd4ff1} 
Operator   operator Date 2020.11.23  Duration 119,45 min 

Instrument St 3 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,2225 °C Void Volume Mode NOVA mode Cell ID 31 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

 

Thermal Transpiration no 

Data Reduction Parameters  

 
Table - Isotherm Isotherm 

Relative Pressure, P/Po Volume Adsorbed 
@STP 
cc/g 

0.0254686 -0.018788 
0.0709092 -0.0856479 
0.112909 -0.143724 
0.156984 -0.219312 
0.201798 -0.318773 
0.248359 -0.414472 
0.289117 -0.492154 
0.334095 -0.575396 
0.380045 -0.666648 
0.423590 -0.742406 
0.465227 -0.822907 
0.511691 -0.912953 
0.556166 -0.998652 
0.597830 -1.08329 
0.641356 -1.16831 
0.685683 -1.26177 
0.730189 -1.34762 
0.773968 -1.43474 
0.819398 -1.52139 
0.862529 -1.60957 
0.906952 -1.69930 
0.950525 -1.76417 
0.908959 -1.69762 
0.868116 -1.62782 
0.826286 -1.55104 
0.787548 -1.48800 
0.746914 -1.40837 
0.707345 -1.34793 
0.664482 -1.26977 
0.625842 -1.20110 
0.587197 -1.13786 
0.545079 -1.06218 
0.504052 -1.00103 
0.463631 -0.938866 
0.422665 -0.873427 
0.383842 -0.817815 
0.342591 -0.749353 
0.302224 -0.693682 
0.262342 -0.632289 
0.220378 -0.566931 
0.180423 -0.500662 
0.138938 -0.425765 

0.0997997 -0.397122 
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Sample 

Analysis Information 

 
ID   sebelum plasma_2 Weight 0,532 g 

Description 
Analysis 

Data ID {485a20d1-f779-471a-ac5c-365952dd4ff1} 
Operator   operator Date 2020.11.23  Duration 119,45 min 

Instrument St 3 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,2225 °C Void Volume Mode NOVA mode Cell ID 31 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BET Multi-point BET results  

Isotherm Branch   Adsorption 
Slope 1281.35 

Intercept -937.725 
Correlation coeff., r 0.720785 

C constant -0.366443 
Surface area 10.1347 m²/g 

 

 
Relative Pressure 

Table - BET Multi-point BET 

Volume Adsorbed 
 

1 / [ W((P/Po) - 1) ] 
 @STP  

 cc/g  

0.0254686 -0.018788 -1112.9583 

0.0709092 -0.0856479 -712.9803 
0.112909 -0.143724 -708.5715 

0.156984 -0.219312 -679.3726 
0.201798 -0.318773 -634.5593 

0.248359 -0.414472 -637.8594 
0.289117 -0.492154 -661.1876 
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Sample 

Analysis Information 

 
ID   sebelum plasma_2 Weight 0,532 g 

Description 
Analysis 

Data ID {485a20d1-f779-471a-ac5c-365952dd4ff1} 
Operator   operator Date 2020.11.23  Duration 119,45 min 

Instrument St 3 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,2225 °C Void Volume Mode NOVA mode Cell ID 31 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Temp. Comp yes 

Thickness Method deBoer 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

Total Pore Volume results  

Total Pore Volume -2,7356e-003 cc/g 

for pores smaller than   20,43 nm (radius) 

at relative pressure 0,95052 
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Sample 

Analysis Information 

 
ID   setelah plasma_2 Weight 0,5125 g 

Description 
Analysis 

Data ID {704c9fb5-707c-4875-af7e-5f5de689792e} 
Operator   operator Date 2020.11.23  Duration 120,783 min 

Instrument St 4 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,125 °C Void Volume Mode NOVA mode Cell ID 41 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Thickness Method deBoer 

P-tags below 0.35   ignored Moving Pt. Average off 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BJH Pore Size Distribution Adsorption results 

Surface Area 0 m²/g 
Pore Volume 0 cc/g 

Pore radius Dv(r) 1.62072 nm 

 

radius 
nm 

Table 

Pore Volume Pore Surf. 
cc/g  Area 

- BJH Pore Size Distr 

dV(r) 
cc/nm/g 

ibution Adsorption 

dS(r) 
m²/nm/g 

dV(log r) 
cc/g 

dS(log r) 
m²/g 

 m²/g     

1.62072 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.78506 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.97567 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.20004 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.45844 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.77471 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.16267 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.66899 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
4.35296 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
5.29286 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
6.76280 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
9.41210 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
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Filename: 44 Pts Full isotherm - St4_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   setelah plasma_2 Weight 0,5125 g 

Description 
Analysis 

Data ID {704c9fb5-707c-4875-af7e-5f5de689792e} 
Operator   operator Date 2020.11.23  Duration 120,783 min 

Instrument St 4 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,125 °C Void Volume Mode NOVA mode Cell ID 41 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Thickness Method deBoer 

P-tags below 0.35   ignored Moving Pt. Average off 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BJH Pore Size Distribution Desorption results  

Surface Area 0 m²/g 
Pore Volume 0 cc/g 

Pore radius Dv(r) 1.62411 nm 

 

radius 
nm 

Table 

Pore Volume Pore Surf. 
cc/g  Area 

- BJH Pore Size Distr 

dV(r) 
cc/nm/g 

ibution Desorption 

dS(r) 
m²/nm/g 

dV(log r) 
cc/g 

dS(log r) 
m²/g 

 m²/g     

1.62411 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.77786 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
1.95712 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.15581 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.38753 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.65767 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
2.98447 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.39578 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
3.90386 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
4.57065 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
5.54984 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
7.03978 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
9.54490 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 
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Report date: Jum Nov 27 2020 Operator: operator 
Filename: 44 Pts Full isotherm - St4_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   setelah plasma_2 Weight 0,5125 g 

Description 
Analysis 

Data ID {704c9fb5-707c-4875-af7e-5f5de689792e} 
Operator   operator Date 2020.11.23  Duration 120,783 min 

Instrument St 4 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,125 °C Void Volume Mode NOVA mode Cell ID 41 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

 

Thermal Transpiration no 

Data Reduction Parameters  

 
Table - Isotherm Isotherm 

Relative Pressure, P/Po Volume Adsorbed 
@STP 
cc/g 

0.0261003 -0.0752764 
0.0685516 -0.163290 

0.116391 -0.252361 
0.158881 -0.349849 
0.200801 -0.461977 
0.247115 -0.575643 
0.292355 -0.684384 
0.333470 -0.775125 
0.379069 -0.884135 
0.423898 -0.982660 
0.465482 -1.07918 
0.511394 -1.18893 
0.554710 -1.28762 
0.598178 -1.39137 
0.642674 -1.49320 
0.685606 -1.59734 
0.731219 -1.69390 
0.775328 -1.80107 
0.818225 -1.89386 
0.862922 -1.99325 
0.906900 -2.09392 
0.950716 -2.16370 
0.907005 -2.09183 
0.867463 -2.01761 
0.827329 -1.93852 
0.785100 -1.86242 
0.745331 -1.79113 
0.706494 -1.72091 
0.665999 -1.64698 
0.624837 -1.56940 
0.586002 -1.50859 
0.544740 -1.43310 
0.505199 -1.37588 
0.463998 -1.30779 
0.421783 -1.24387 
0.383424 -1.19099 
0.341836 -1.12481 
0.300921 -1.06861 
0.260871 -1.01278 
0.220990 -0.951404 
0.181303 -0.889236 
0.139196 -0.820698 
0.099956 -0.794922 
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Report date: Jum Nov 27 2020 Operator: operator 
Filename: 44 Pts Full isotherm - St4_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   setelah plasma_2 Weight 0,5125 g 

Description 
Analysis 

Data ID {704c9fb5-707c-4875-af7e-5f5de689792e} 
Operator   operator Date 2020.11.23  Duration 120,783 min 

Instrument St 4 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,125 °C Void Volume Mode NOVA mode Cell ID 41 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

BET Multi-point BET results  

Isotherm Branch   Adsorption 
Slope -648.348 

Intercept -307.096 
Correlation coeff., r 0.92946 C 

constant 3.11123 
Surface area 0 m²/g 

 

 
Relative Pressure 

Table - BET Multi-point BET 
Volume Adsorbed 

 
1 / [ W((P/Po) - 1) ] 

 @STP  

 cc/g  

0.0261003 -0.0752764 -284.8538 
0.0685516 -0.163290 -360.6204 

0.116391 -0.252361 -417.6254 
0.158881 -0.349849 -431.9996 
0.200801 -0.461977 -435.1515 
0.247115 -0.575643 -456.2117 

0.292355 -0.684384 -482.9992 
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Report date: Jum Nov 27 2020 Operator: operator 
Filename: 44 Pts Full isotherm - St4_20201123_134559.qcuPhysIso  

 

 
Sample 

Analysis Information 

 
ID   setelah plasma_2 Weight 0,5125 g 

Description 
Analysis 

Data ID {704c9fb5-707c-4875-af7e-5f5de689792e} 
Operator   operator Date 2020.11.23  Duration 120,783 min 

Instrument St 4 on NOVA touch 4LX [s/n:17018063001]  Firmware 1.04 
Comments 

Ambient Temp.   39,125 °C Void Volume Mode NOVA mode Cell ID 41 
Cell Type 12mm with rod Thermal Delay 600 sec Po Mode Continuous 

Adsorbate 

Name Nitrogen Molecular Weight 28,013 g/mol Cross Section Area 16,2 Å²/mol 

Non-ideality 6,58e-005 1/torr Bath Temperature 77,35 K 

Degas information 
Type Vacuum Degassing 

Operator 
Description 

Data Reduction Parameters  

Thermal Transpiration no 
Temp. Comp yes 

Thickness Method deBoer 
Adsorbate Model 

Name Nitrogen Molecular Weight 28,0134 g Cross Section Area 16,2 Å²/molec 

Bath Temperature 77,35 K 

Total Pore Volume results  

Total Pore Volume -3,3552e-003 cc/g 

for pores smaller than   20,51 nm (radius) 

at relative pressure 0,95072 
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