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MICROMERITICS INSTRUMENT CORPORATION
AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1
Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None

Report Time: 2019-8-3 14:22:317?

Summary Report
Penetrometer parameters

Show Neg. Int: Yes

Penetrometer: 3 Bulb, 0.412 Stem, Solid
Pen. Constant: 11.007 pL/pF Pen. Weight:
Stem Volume: 0.4120 mL Max. Head Pressure:
Pen. Volume: 3.4484 mL Assembly Weight:
Hg Parameters
Adv. Contact Angle: 130.000 degrees Rec. Contact Angle:
Hg Surface Tension: 485.000 dynes/cm  Hg Density:
User Parameters
Param 1: N/A Param 2: N/A Param 3:
Low Pressure:
Evacuation Pressure: 90 pmHg
Evacuation Time: 5 mins
Mercury Filling Pressure: 0.52 psia
Equilibration Time: 5 secs
High Pressure:
Equilibration Time: 5 secs

No Biank Correction

(From Pressure  0.10 to 60000.00 psia)

Intrusion Data Summary

Total Intrusion Volume = -0.0027

Total Pore Area = -6.908

Median Pore Diameter (Volume) = 344744.2
Median Pore Diameter (Area) = 344744.4
Average Pore Diameter (4V/A) = 1.6
Bulk Density at  0.52 psia = 2.5796
Apparent (skeletal) Density = 2.5618
Porosity = -0.6930

Stem Volume Used = 6

Pore Structure Summary

Threshold Pressure: 26.41
Characteristic length = 6847.2
Conductivity formation factor = 0.030
Permeability constant = 0.00442
Permeability = 6.2788

BET Surface Area = 230.0000

Pore shape exponent = 1.00
Tortuosity factor = 0.000

Tortuosity = 42.4007

Percolation Fractal dimension = 3.331
Backbone Fractal dimension = 3.417

Material Compressibility

Linear Coefficient = -1.3954e-03
Quadratic Coefficient = 7.4163e-05
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61.9165 g
4.6800 psia
104.5823 ¢

130.000 degrees
13.5335 g/mL

N/A
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AutoPore |V 9500 V1.09

Mj micromeritics

MICROMERITICS INSTRUMENT CORPORATION

Serial: 830

Sample ID: 008-470
Operator: wwil

Submitter:

File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??
Report Time: 2019-8-3 14:22:317?

Pressure
(psia)

0.52
0.76
0.90
1.02
1.48
1.98
2.48
2.98
3.48
3.98
4.73
5.47
5.74
5.99
6.72
7.47
7.97
8.47
9.47
10.46
11.71
12.96
14.48
15.98
17.97
19.96
22.46
24.96
27.46
29.96
56.81
71.34
85.88
110.59
136.68
170.85
215.58
265.64
326.50
416.42
516.22
636.35
796.55
988.01
1197.22
1496.73
1894.81

Sample Weight:

Port:

2/1

0.9427 g

Correction Type: None
Show Neg. Int: Yes

Tabular Report

Cumulative
Pore Diameter Pore Volume
(nm) (mL/g)
344744 .4 0.0000
238949.8 0.0013
200665.4 0.0015
176682.8 0.0018
122336.9 0.0029
91445.5 0.0034
72958.8 0.0037
60611.5 0.0040
52020.0 0.0042
45421.6 0.0044
38268.7 0.0045
33046.4 0.0046
31521.8 0.0047
30194.9 0.0048
26918.3 0.0048
24211.2 0.0049
22698.9 0.0049
21354.9 0.0050
19101.5 0.0051
17284.4 0.0052
15451.7 0.0053
13959.0 0.0055
12491.2 0.0057
11318.1 0.0059
10064.2 0.0067
9059.1 0.0075
8054.2 0.0091
7246.7 0.0134
6587.6 0.0203
6036.8 0.0265
3183.8 0.0215
2535.3 0.0152
2106.0 0.0103
1635.4 0.0097
1323.3 0.0099
1058.6 0.0102
838.9 0.0106
680.9 0.0110
553.9 0.0114
434.3 0.0120
350.4 0.0124
284.2 0.0130
227.1 0.0135
183.1 0.0139
151.1 0.0144
120.8 0.0146
95.5 0.0150

Incremental
Pore Volume
(mL/g)

0.0000
0.0013
0.0003
0.0003
0.0011
0.0005
0.0003
0.0002
0.0002
0.0001
0.0001
0.0001
0.0001
0.0000
0.0001
0.0001
0.0000
0.0001
0.0001
0.0001
0.0001
0.0002
0.0001
0.0002
0.0008
0.0008
0.0015
0.0043
0.0070
0.0062
-0.0051
-0.0063
-0.0049
-0.0006
0.0002
0.0003
0.0004
0.0004
0.0004
0.0005
0.0005
0.0005
0.0005
0.0004
0.0004
0.0002
0.0004

% Incremental

ntrusion

Volume

0.0000
-46.7059
-10.7194

-9.9537
-41.3462
-17.6104
-13.0164

-9.1880

-9.1880

-5.3597

-3.0627

-5.3597

-3.8284

-1.5313

-3.0627

-2.2970

-1.5314

-2.2970

-3.0627

-3.8284

-3.8284

-8.4224

-5.3597

-9.1880
-28.3298
-31.3925
-57.4253
160.0251

259.5623
230.4668
188.0381
232.7880
183.5492

22.5316

-8.5150
-11.0780
-14.3032
-14.0077
-16.7434
-20.1074
-18.4521
-20.4616
-18.7209
-16.6846
-16.4924

-8.8211
-13.0288

Page 2

MayerStowe
Particle Diameter
(nm)

898678.4
622893.5
523093.8
460576.1
318907.5
238379.8
190188.8
158001.9
135605.5
118404.8
99758.6
86145.3
82171.0
78712.0
70170.5
63113.7
59171.5
55668.0
49793.7
45057.0
40279.6
36388.3
32562.0
29503.9
26235.4
23615.1
20995.7
18890.6
17172.5
15736.6
8299.6
6609.0
5489.8
4263.1
3449.5
2759.5
2187.0
1774.9
1444.0
1132.2
913.3
740.9
591.9
477.2
393.8
315.0
248.8



Mj micromeritics

MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830

Sample ID: 008-470
Operator: wwil
Submitter:

File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??
Report Time: 2019-8-3 14:22:317?

Sample Weight:

Port:

2/1

0.9427 g

Correction Type: None
Show Neg. Int: Yes

Tabular Report

Cumulative
Pressure Pore Diameter Pore Volume
(psia) (nm) (mL/g)
2341.89 77.2 0.0151
2891.02 62.6 0.0147
3590.91 50.4 0.0141
4485.24 40.3 0.0133
5581.64 32.4 0.0124
6872.40 26.3 0.0114
8565.84 21.1 0.0102
10560.59 17.1 0.0090
13152.21 13.8 0.0075
14749.40 12.3 0.0068
16351.59 11.1 0.0061
19941.85 9.1 0.0045
24983.95 7.2 0.0025
27487.10 6.6 0.0015
29987.28 6.0 0.0007
34978.11 5.2 -0.0010
37468.89 4.8 -0.0019
39970.87 45 -0.0027
33655.61 5.4 -0.0007
27306.18 6.6 0.0017
21014.13 8.6 0.0043
16013.29 11.3 0.0065
12423.35 14.6 0.0081
9630.65 18.8 0.0096
5715.48 31.6 0.0123
3309.79 54.6 0.0141
2003.31 90.3 0.0154
1202.33 150.4 0.0161
501.70 360.5 0.0166
302.61 597.7 0.0161
191.93 942.3 0.0160
111.75 1618.5 0.0153
87.70 2062.2 0.0152

19.05 9491.8 0.0145

Incremental
Pore Volume
(mL/g)

0.0001
-0.0005
-0.0006
-0.0008
-0.0009
-0.0011
-0.0011
-0.0013
-0.0014
-0.0008
-0.0007
-0.0016
-0.0020
-0.0009
-0.0009
-0.0017
-0.0009
-0.0008

0.0020

0.0024

0.0026

0.0021

0.0016

0.0015

0.0027

0.0018

0.0013

0.0007

0.0005
-0.0004
-0.0001
-0.0007
-0.0001
-0.0007

% Incremental

ntrusion

Volume

-5.0834
16.8004
21.3391
29.4910
31.8760
40.3056
42.3791
47.0834
52.3893
28.3002
26.4349
58.2860
75.8161
35.3130
31.9881
62.2534
32.7944
29.6921

-73.5361
-91.1641
-96.3044
-79.2567
-60.3952
-55.7265
101.9769
-66.7957
-48.4112
-24.3418
-18.3204
15.6915
4.9321
24.8597
3.2109
27.6203

Page 3

MayerStowe
Particle Diameter
(nm)

201.3
163.1
131.3
105.1
84.5
68.6
55.0
44.6
35.8
32.0
28.8
23.6
18.9
17.2
15.7
13.5
12.6
11.8
14.0
17.3
22.4
294
38.0
49.0
82.5
142.4
235.3
392.1
939.7
1558.0
2456.5
4219.2
5375.7
24743.1



Cumulative Intrusion (mL/g)
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MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 4

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Cumulative Intrusion vs Pressure

—— Intrusion for Cycle 1

Pressure (psia)



Incremental Intrusion (mL/qg)
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MICROMERITICS INSTRUMENT CORPORATION
AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 5
Sample ID: 008-470
Operator: wwil

Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Incremental Intrusion vs Pressure
—— Intrusion for Cycle 1
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Differential Intrusion (mL/g/nm)

MICROMERI

AutoPore IV 9500 V1.09 Serial: 830

Sample ID: 008-470
Operator: wwil
Submitter:

Mj micromeritics

TICS INSTRUMENT CORPORATION

Port: 2/1 Page 6

File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??
Report Time: 2019-8-3 14:22:317?

—— Intrusion for Cycle 1

Sample Weight:  0.9427 g
Correction Type: None
Show Neg. Int: Yes

Differential Intrusion vs Pore size

|
! 1
| |
‘ i
| A
| | |
w i
| ‘\“‘U‘
| | |
l aa
. T I
10x100> [ ~~~ "~~~ "~~~ -~ - *ﬁ ****************** I i
[ | / [
| il
| | Nl
R A
[ ‘} ‘\ 7F H“
] e
1 ] |
| \ \‘ | | ‘
. | / [
| | | i |
| ““ / |
5x100 - -~ - ‘T - *‘\ ********** ;‘/ ****** A
L \‘ + |
i I w‘ / [
[ \‘ / I
| ‘\ \ + |
| /
. R 1
| /
B i |
n \‘J \ [
+o |
| 4o |
/ | / |
0 x 1078t “ ! -
10,000 100

Pore size Diameter (nm)



Cumulative Pore Area (m2/qg)
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MICROMERITICS INSTRUMENT CORPORA

TION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 7

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes
Cumulative Pore Area vs Pore size
—+— Intrusion for Cycle 1
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AutoPore |V 9500 V1.09 Se

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\096

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??
Report Time: 2019-8-3 14:22:317?

- L] - ®
micromeritics
ICS INSTRUMENT CORPORATION

rial: 830 Port: 2/1 Page 8

9#.SMP

Sample Weight:  0.9427 g
Correction Type: None
Show Neg. Int: Yes

Log Differential Intrusion vs Pore size

—+— Intrusion for Cycle 1
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Differential Intrusion (mL/g/nm)

P - - - ®
M| micromeritics
MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830

Port: 2/1 Page 9
Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP
LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes
Differential Intrusion vs Pore size
—— Intrusion for Cycle 1
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MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 10

Sample ID: 008-470
Operator: wwil
Submitter:

File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??
Report Time: 2019-8-3 14:22:317?

Sample Weight:  0.9427 g
Correction Type: None
Show Neg. Int: Yes

Log Differential Intrusion vs Pore size
—+— Intrusion for Cycle 1
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MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1

Sample ID: 008-470
Operator: wwil

Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Difference from reference % volume vs Pore size

Page 11
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M| micromeritics
MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1

Sample ID: 008-470
Operator: wwil

Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Out of specification % volume vs Pressure

Page 12




Differential Intrusion (mL/g/nm)

P - - - ®
M| micromeritics
MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830

Port: 2/1 Page 13
Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP
LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes
Differential Intrusion vs Pore size
—— Intrusion for Cycle 1
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MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 14

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP
LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes
Sample Log
Date Time Log Message
2019-8-3 13:33:49??  Starting low pressure analysis

2019-8-3 13:50:25
2019-8-3 13:56:03
2019-8-3 14:22:31

??  Finished low pressure analysis
??  Starting high pressure analysis
??  Finished high pressure analysis
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MICROMERITICS INSTRUMENT CORPORATION

Page 15

Port: 2/1

Serial: 830

AutoPore |V 9500 V1.09

File: C:\9500\DATA\0969#.SMP

Operator: wwil

Sample ID: 008-470
Submitter:

0.9427 g

Sample Weight:

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??

Correction Type: None
Show Neg. Int: Yes

Report Time: 2019-8-3 14:22:317?

Compressibility Summary

2.9737 g/mL (Entered)
-1.3954e-03 1/psia
0.0000 mL/g

Density:

Linear Compressibility:
Quadratic Compressibility: 7.4163e-05 1/psia?

RMS Error:

Material Compressibility

Intrusion Volume, Predicted

25

(6/cw2) swnjoA uoisnau|

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5

3.0

Pressure (psia)
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M| micromeritics
MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Compressibility Summary
Density:  2.9737 g/mL (Entered)
Linear Compressibility: -1.3954e-03 1/psia
Quadratic Compressibility: 7.4163e-05 1/psia?
RMS Error:  0.0000 mL/g

Material Compressibility

Intrusion Volume, Intrusion Volume, Error
Pressure Actual Predicted (cm3/g)
(psia) (cm3/g) (cm3/g)
2.48 0.0037 0.0038 0.0001
2.98 0.0040 0.0040 0.0000
3.48 0.0042 0.0042 -0.0001
3.98 0.0044 0.0043 -0.0001
4.73 0.0045 0.0045 0.0000
5.47 0.0046 0.0046 0.0000
5.74 0.0047 0.0047 -0.0000
5.99 0.0048 0.0047 -0.0000
6.72 0.0048 0.0048 0.0000
7.47 0.0049 0.0049 0.0000
7.97 0.0049 0.0050 0.0000
8.47 0.0050 0.0050 0.0000

9.47 0.0051 0.0050 -0.0001
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Port: 2/1

Serial: 830

AutoPore |V 9500 V1.09

File: C:\9500\DATA\0969#.SMP
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Sample Weight:

LP Analysis Time: 2019-8-3 13:50:25??
HP Analysis Time: 2019-8-3 14:22:31??

Correction Type: None
Show Neg. Int: Yes

Report Time: 2019-8-3 14:22:317?

Cavity to Throat Size Ratio
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AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 18
Sample ID: 008-470
Operator: wwil

Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Cavity to Throat Size Ratio
Percent Porosity ~ Cavity to Throat Percent Porosity ~ Cavity to Throat Percent Porosity ~ Cavity to Throat

Filled Size Ratio Filled Size Ratio Filled Size Ratio
(%) 0 (%) 0 (%) 0
-0.0000 0.000 -189.1206 0.000 -463.2492 0.092

-46.7059 0.000 -192.9490 0.001 -483.7108 0.130

-57.4253 0.000 -196.7773 0.001 -502.4317 0.192

-67.3790 0.000 -205.1997 0.001 -519.1163 0.281

-108.7252 0.000 -210.5594 0.001 -535.6088 36.276
-126.3356 0.000 -219.7475 0.001 -524.4026 1.077
-139.3520 0.000 -248.0773 0.001 -494.9117 1.007
-148.5401 0.000 -279.4698 0.001 -463.0356 0.997
-157.7281 0.000 -336.8951 0.002 -422.7300 1.018
-163.0878 0.000 -496.9202 0.006 -380.3509 1.002
-166.1505 0.000 -382.5740 0.010 -333.2676 0.987
-171.5102 0.000 -360.0424 0.012 -280.8783 0.973
-175.3386 0.000 -368.5574 0.015 -252.5781 0.966
-176.8699 0.000 -379.6354 0.020 -226.1432 0.969
-179.9326 0.000 -393.9386 0.027 -167.8572 0.968
-182.2296 0.000 -407.9463 0.036 -92.0411 0.977
-183.7609 0.000 -424.6897 0.049 -56.7281 0.990

-186.0580 0.000 -444.7971 0.069 -24.7399 1.007
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AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 19

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?7? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Volume Scaling

Pressure above Threshold (psia)
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0.9427 g

Port: 2/1

H )
ICS
280.00 psia

t

Show Neg. Int: Yes

Sample Weight:
Correction Type: None

26.41 psia (Calculated)

10.00 -

Fractal Dimension : 3.417
0.0029 mL/g

micromeri

RMS Error:

Serial: 830

mj

MICROMERITICS INSTRUMENT CORPORATION

Pressure Range:

Fractal Dimension In Backbone Formation Region

Threshold Pressure:

3 13:50:25??
Fractal Dimension In Backbone Formation Summary

8

File: C:\9500\DATA\0969#.SMP

Operator: wwil

Sample ID: 008-470
Submitter:

Report Time: 2019-8-3 14:22:31?7?
Volume, Predicted

HP Analysis Time: 2019-8-3 14:22:31??

AutoPore IV 9500 V1.09
LP Analysis Time: 2019

Pressure (psia)
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Volume (cm?3/g)
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MICROMERITICS INSTRUMENT CORPORATION

AutoPore IV 9500 V1.09 Serial: 830 Port: 2/1 Page 21

Sample ID: 008-470
Operator: wwil
Submitter:
File: C:\9500\DATA\0969#.SMP

LP Analysis Time: 2019-8-3 13:50:25?7? Sample Weight:  0.9427 g
HP Analysis Time: 2019-8-3 14:22:31?? Correction Type: None
Report Time: 2019-8-3 14:22:31?? Show Neg. Int: Yes

Fractal Dimension In Percolation Region Summary

Threshold Pressure:  26.41 psia (Calculated)
Pressure Range: 2500.00 - 10000.00 psia
Fractal Dimension : 3.331
RMS Error:  0.0003 mL/g

Fractal Dimension In Percolation Region

—— Volume, Predicted

Pressure (psia)





