Résultats expérimentaux
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Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.5MP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2

Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None

Analysis Log

Relative Pressure Vol Adsorbed Elapsed Time Saturation
Pressure (mmHg) (cm?/g STP) (HR:MN) Press. (mmHg)

0.969095876 718.31415 276.0570 16:14
"16:16 741.21985

0.951455092 705.28876 274.1461 16:33 -

0.926408608 686.77246 271.7722 16:50

0.903137022 669.57220 269.3897 17:08

0.878900168 651.65918 265.9734 17:28

0.853525996 632.93768 259.2017 18:02
18:28 741.63898

0.830097892 615.71106 245.8487 18:52

0.802213511 595.27991 219.0864 20:12
20:31 742.12122

0.756333137 561.29694 169.3793 21:14

0.695432689 516.10846 127.0511 22:12
22:33 742.14398

0.655456874 486.42392 107.0140 23:18

0.605068893 449.01392 - 89.6088 23:59

0.555922265 412.53220 78.7658 24:28
24:37 742.06219

0.505458076 375.08133 71.0764 24:55

0.449171970 333.31354 64.4643 25:20

0.406033519 301.30212 60.2307 25:37

0.351579465 260.89383 55.7254 25:53




La courbe d’adsorption/désorption obtenue présente une hystérèse pour laquelle la branche de désorption doit rejoindre la branche d’adsorption pour une pression relative supérieure ou égale à 0,42 (limite inférieure physique pour l’azote). Cette hystérèse est significative de la présence de mésopores constitutifs d’une structure stable: il semble que l’on ait bien saturation des pores à la plus forte pression relative (inflexion de la courbe d’adsorption). 
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2010 v5.02 H Unit 1 Serial # 2057 Page
Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP
Started: 04/04/06 16:07:23 Analysis Adsorptive: N2
Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None
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Première étape : détermination de la surface spécifique (cf. exercice 1)

Domaine de calcul et résultats:
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Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2

Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None

BET Surface Area Report

BET Surface Area: 162.4763 * 0.2704 m?/g

Slope: 0.026550 + 0.000044

Y-Intercept: 0.000243 £ 0.000006

C: 110.113774 )

VM: . 37.323425 cm3/g STP

Correlation Coefficient: 9.999917e-01

Molecular Cross-section: 0.1620 nm?2
Relative Vol 1/
Pressure Adsorbed . [VvA*(Po/P - 1)]

(cm®/g STP)

0.061990834 35.1653 0.001879
0.082638547 36.9271 0.002439
0.099939930 38.2576 0.002902
0.119475248 39.6634 0.003421
0.139431263 41.0396 0.003948
0.159540487 : 42.3867 0.004478
0.179415448 43.6976 0.005004
0.200179502 45.0524 0.005555




Si on calcule la valeur de pression relative où l’on est suceptible d’avoir une monocouche, par (P/Po)m = 1/(C^0,5 + 1), on obtient 0,087, valeur comprise dans le domaine où la loi BET a été appliquée et pour laquelle le volume adsorbé correspond au volume de monocouche obtenu par la loi BET, VM. 
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Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2
Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None
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Deuxième étape : Calcul de la distribution de taille des mésopores.

Domaine de calcul et résultats: 
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ASAP 2010 V5.02 H Unit 1 Serial # 2057 Page
Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER )
File Name: C:\...\ER\000-495.SMP
Started: 04/04/06 16:07:23 Analysis Adsorptive: N2
Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None
BJH Desorption Pore Distribution Report
t = [13.9900 / (0.0340 - log(P/Po))] 0.5000
Diameter Range: 3.0000 to 40.0000 nm
Adsorbate Property Factor: 0.953000 nm
Density Conversion Factor: 0.001547
Fraction of Pores Open at Both Ends: 0.000
Relative Average Incremental Cumulative Incremental Cumulative
Pressure Diameter Pore Volume Pore Volume Pore Area Pore Area
(P/Po) (nm) (cm?/q) (cm?/qg) (m2/g) (m2/g)
0.951455092 31.8 0.004315 0.004315 0.544 0.544
0.926408608 23.6 0.004493 0.008808 0.763 1.306
0.903137022 18.7 0.006710 0.015518 1.435 2.742
0.878900168 15.4 0.013913 - 0.029431 3.619 6.361
0.853525996 13.1 0.028532 0.057963 8.709 15.070
0.830097892 11.3 0.058922 0.116885 20.866 ] 35.936
0.802213511 9.3 0.112173 0.229059 48.000 83.936
0.756333137 7.5 0.093808 0.322867 50.239 134.176
0.695432689 6.3 0.042411 0.365278 26.815 160.991
0.655456874 5.5 0.033640 0.398918 24.547 185.538
0.605068893 4.8 0.016731 0.415649 14.049 199.587
0.555922265 4.2 0.008236 0.423885 7.883 207.470
0.505458076 3.7 0.004425 0.428309 4,840 212.310
3.3 0.001467 0.429776 ° 1.800 214.110

0.449171970
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Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2

Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None

BJH Desorption Cumulative Pore Volume
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Recalcul de cette distribution
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ASAP 2010 Vv5.02 H Unit 1 Serial # 2057 Page 1
Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2

Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm?3 Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None

Analysis Log

Relative Pressure Vol Adsorbed Elapsed Time Saturation
Pressure (mmHg) (cm?®/g STP) (HR:MN) Press. (mmHg)
01:09 746.74689
0.009559132 7.12588 26.5952 "02:16
0.029542578 22.01174 31.4429 02:35
0.061990834 46.16930 35.1653 02:51
0.082638547 61.52488 36.9271 03:05
0.099939930 74.38269 38.2576 03:17
03:19 744.23535
0.119475248 88.90315 39.6634 03:30
0.139431263 103.73417 41.0396 03:42
0.159540487 118.67561 42.3867 03:53
0.179415448 133.43594 43.6976 04:05
0.200179502 148.84990 45.0524 04:18
0.250940211 186.55020 48.4369 04:34
0.302684109 224.96996 52.0537 04:48
0.354893489 263.71564 55.9631 05:03
0.400659230 297.64801 59.6844 05:20
05:22 742.87354
0.450399165 334.50275 64.1649 05:40
0.499137574 370.60355 69.2069 05:58
0.546005881 405.28568 74.9224 06:18
0.599143268 444,54196 83.0085 06:47
0.648441818 480.91119 92.7386 07:17 i
07:26 741.54480
0.698048890 517.68982 105.7240 07:49
0.743644089 551.61700 123.3981 08:33
0.798172841 592.23553 153.0517 09:35
09:37 741.99597
0.815839571 605.38666 165.4870 10:16
0.847232281 628.73157 188.5586 11:07
0.868652969 644.67432 207.0222 11:53
11:55 742.15637
0.894964069 663.92517 230.3805 12:42
0.923144248 684.53754 252.1603 13:30
0.946900842 701.94086 264.6010 14:04
14:06 741.29022
0.969845983 718.92212 272.7808 14:35
0.975893867 723.39575 274.5892 14:53
0.984862520 730.03430 277.2104 15:11
0.991331654 734.81885 279.3434 15:31
0.984654110 729.86169 278.3049 15:45
0.976968110 724.15662 277.0922 16:00
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avec : 

[image: image10..pict]
Ce recalcul a été fait selon la méthode présentée par Rouquerol et al. [2005]. On a ajouté le calcul du rayon de pore moyen pour chaque classe tel qu’il est réalisé dans le logiciel Micromeretics de l’ASAP 2010. 
On voit ici qu’il est important de bien savoir ce qui est calculé dans les logiciels commerciaux. Dans notre cas, le logiciel commercial ne considère pas le même rayon de pore moyen par classe que celui classiquement utilisé dans une distribution de taille, soit celui issu de la moyenne arithmétique.

Les distributions résultantes sont données ci-après : 
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Dernière étape : récapitulatif des résultats d’analyse 
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Sample: alumine d=4.7 mm
Operator: sylvie
Submitter: ER
File Name: C:\...\ER\000-495.SMP

Started: 04/04/06 16:07:23 Analysis Adsorptive: N2

Completed: 05/04/06 17:57:13 Analysis Bath: 77.15 K
Report Time: 13/06/06 9:48:37 Thermal Correction: No
Sample Weight: 1.1772 g Smoothed Pressures: No
Warm Freespace: 17.2877 cm? Cold Freespace: 52.2516 cm?
MEASURED
Equil. Interval: 30 secs Low Pressure Dose: None

Summary Report

Area
BET Surface Area: . 162.4763 m2/g
BJH Desorption Cumulative Surface Area of pores
between 3.000000 and 40.000000 nm Diameter: 214.1095 _m?/g
Volume

Single Point Adsorption Total Pore Volume of pores less than
66.1143 nm Diameter at P/Po 0.96984598: 0.421937 cm?/g

BJH Desorption Cumulative Pore Volume of pores
between 3.000000 and 40.000000 nm Diameter: 0.429776 cm3/g

Pore Size

Adsorption Average Pore Diameter (4V/A by BET): 10.3877 nm

BJH Desorption Average Pore Diameter (4V/A): 8.0291 nm




Il est à noter ici que l’aire cumulée obtenue par analyse BJH est supérieure à la surface spécifique BET obtenue. Or, ceci n’a pas de sens physique. L’erreur sur l’analyse BJH peut provenir du fait que la méthode BJH, sous-estime la taille des pores : la taille considérée est la taille pour laquelle le pore se vide, donc la taille de l’ouverture du pore ; or, ceci ne correspond pas à la taille moyenne du pore si celui-ci est en forme de bouteille par exemple. La surface associée est donc surestimée. 






