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INSTRUCTIONS

1. The primary purpose of this notebook is to

protect your and the Company’s Patent-
Rights by keeping records of all original
work in a form acceptable as evidence if
any legal conflict arises.

. « When starting a page, enter the title, project
number, and book number. )

« Use ink for permanence -- avoid pencil.

« Record your work as you progress,
including any spur-of-the-moment ideas
which may be developed later.

« Avoid making notes on loose paper to be
recopied.

+ Record your work in such a manner that a
co-worker can continue from where you
stop. You might be ill and to protect your
priority it could be urgent that the work
continue while you are absent.

. « Give a complete account of your
experiments and the results, both positive
and negative, including your observations.

« Record all diagrams, layouts, plans,
procedures, new ideas, or anything
pertinent to your work including the details
of any discussions with suppliers, or other
people outside the Company.

+ Do not try to erase any incorrect entries;
draw lines deleting them, note the
corrections, sign and date the changes.
This extra care is worthwhile because of
the necessity of original data to prove
priority of new discoveries.

. o After entering your data, sign and date

the entries.
+ Explain your work to at least two wit-

Copyright Harold Gallop

Form 590

nesses who are not co-inventors, and
have them sign and date the pages in
the place provided. ,

» Record the names of operators and
witnesses present during any
demonstration and have at least two
witnesses sign the page. If no witnesses
are present during an experiment of
importance, repeat it in the presence of
two witnesses. '

. Since computer programs can be

patented these instructions apply to the
development of computer software. In
this case a description of the structure
and operation of the program should be
recorded in the notebook, together with
a basic flow diagram which illustrates
the essential features of the program. In
the course of developing the code, the
number of lines of code written each
day should be recorded in the
notebook, together with a statement of
the portion of the flow diagram to which
the section of code is directed.

. This notebook and its contents are the

exclusive property of the Company. It is
confidential and the contents are not to
be disclosed to anyone unless
authorized by the Company. You must
return it when completed, upon request,
or upon termination of employment. |t
should be kept in a protected place.

If loss occurs, notify your supervisor
immediately, and make a written report
describing the circumstances of the
loss.
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————-r Initial Entry for Scientific Notebook 710
:::T;;ﬂr This notebook contains work for Radionuclide Transport (RT) in both the saturated zone
T and unsaturated zone (ISIs 20.06002.01.242 and 20.06002.01.232 respectively). RT is

transport at Yucca Mountain. Radionuclide retardation is dependent on the
hydrochemistry and mineralogy along the groundwater flow paths from the proposed
T repository. Typical activities associated with these investigations would include
-—r—-==r conducting laboratory batch sorption experiments, collecting field samples, and analyses
- pemp—op- Of field samples.

RN S M

7T Cuarrent experimental activities are focused on characterization of materials collected

~=r-1-=T" from the Yucca Mountain region and laboratory batch sorption experiments that

- incorporate these materials. Current alluvium characterization work will focus on XRF,

i __ XRD, and surface area analyses of sonic core samples. The objective for a sorption
experiments is to determine the sorption capability (Kd or sorption coefficient) for a

=TT particular radionuclide, solid material, and solution typically over a range of pH values.

ey Tasks typically include the following:

e Preparation of reference solutions.

e Cation (Div 01), inorganic carbon (CNWRA) and pH analyses (CNWRA) of

reference solutions.

T T e Preparation of experimental solutions

i S e Liquid Scintillation Analyses (CNWRA) of experimental solutions.

Further details of these tasks are recorded in initial and in-process entries.
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"I This scientific notebook (SN) is a continuation of SN 631. That notebook concludes with
~eq——-1 the sieve analysis of NC-EWDP-22PC Sonic Core Samples.

—————-r concerned with identification of key geochemical processes that may control radionuclide -
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From Page No. ‘53 IM:ﬁ'Le O{f [ ad [\f[/ ‘13|/U/ _ A From Page No. l 3 l N\IIA‘ I‘f (L‘Ddg’-l <o VT ‘ﬂb{)}
| ‘ ] . ‘ Aliguots for XRD and XRF analyses were collected from the less than (<) 35 material portion
- - . T ¥ | 11T .
Continuation From SN 631 of Sieve Analysis of NC-EWDP-22PC Sonic Core Samples | : The less than (<) 35 material was placed on a piece of surface protector paper. The sample
— Oricinal Initial E . 631/72.73 “ T — 7 was then quartered. Ideally, the XRF and XRD samples would come from different quarters, but
| Original Initial Entry: - —— | — this may not be possible base on the amount of material present. About 10 grams was removed
B L ) * ¥ from one quarter portion for XRD and about 15 grams was removed from a different quarter
Personnel initially involved: Marla Roberts | T T portion for XRF analyses. A polystyrene bottle was placed on the scale and tared. Once the
— \—r_1__ ———— appropriate amount of material was added, the mass was recorded. The polystyrene bottle was
N Objeqtlv_es _ _ o : then appropriately labeled. The label prefix “22" represents the well ID - NC-EWDP-22PC. The __
The sieving of the samples is conducted with three objectives: o " T label suffix represents the actual analyses performed: “F” for XRF and “D” for XRD. The middle §
— o To characterized the sonic core samples by quantifying the amount of material in —T T —r—— number of the label represents the sample interval depth. A single number (depth) was selected ]
| ¥ec1)r|doll\J"sd (rantehseh sr:rr:%le: Into various mesh ranges in preparatlon for XRD, XRF, and S — within the original sample interval range that did not overlap with any other sample interval
. 1 range.
~ surface area analyses. K T T ]
| e To create a subsample of material less than mesh 35 for potential use in sorption —— [ —— After the XRF and XRD sampling was finished, the remaining portion of the less than (<) 35
i experiments ; ; material was transferred into a single polystyrene bottle. These bottles were labeled like the
i " T original samples (ie NC-EWDP-22PC-0305-462.0-462.9) with the suffix “<#35" added. More
. Samples ) ) T ——— characterization of the less than (<) 35 portion is planned by further quantifying the amount of
|59 samples from NC-EWDP-22PC labeled as NC-EWDP-22PC-0305-“interval” from 631/67-68 | material in even smaller mesh ranges (100, 200, and 325). Also, surface area analyses of the
. Inltlal.collectlon at SMF 631/55-64 i o Ie_ss.than (<) 85 portions is planned. These other characterizations would occur after this initial
~ o Receipt at CNWRA 631/66 | T | — T sieving process is completed. CNWRA staff want to send the XRF and XRD samples to the
- Cout t — : other labs for analyses as quickly as possible.
quipmen | |
. Sartoruis Scale - Model 3808MPS-IV20, serial # 39030006 1 T T T T 1 T ) T T T T T T T T T T T T T T T T T T { — T
. Ro-Tap machine - Model-B Spec # 34C63-5506 Combustion Engine —T T ‘: - ———— T T T T T
i Supplies ‘ ‘ 1  — \ T 1 T T T | N N E— T T 1 T | S B R IS B T
- e Sieve brushes T i T T T T T T T T T T T T T T T T T T T T T T L T T T T 1
B * Spatula e | \ | R B S A BEN EEE S
N Ziplock bags ‘ T T ! i T b\ T T T i T I T T T T T
- . Various sizes of polystyrene bottles o T TN ——T— T T T T T T T T T T T T T
L U.S.A Standard Test Sieve, ASTM E-11 Specification, from Fisher Scientific mesh #s 5 — \

10, 35, 100, 200, 325, and bottom pan | | '

. Surface proteCtor paper i T T T T T T T T T T % T Y T T T T T T T T T T T T T T

!
i * Weighing paper T T \i I T 1 ¥ T 1 1 T ) T I T ) T 1 T T I T T T T T ] T 1
P ' ‘ 5 T i T J T I T 1 T T ,:V?j 1 I T I 1 i T I T T T 1 T
rocedure 1 5 . %
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Each sample will be individually sieved for 15 minutes on the Ro-Tap machine using mesh #s 5, ————] : \I% N —
10, and 35. This will divide the sample into four groups: greater than (>) mesh # 5, between } oo Tt % |
mesh #s 5 and 10, between mesh #s 10 and 35, and less than (<) mesh # 35. A piece of T ; — T T T T T T T T T T T T T T T \. — T T T T T
surface protector paper will be placed on the scale and tared. The material from each mesh T ‘ S — SRS
| range will be individually placed on the scale and the mass will be recorded. The material from ; \
the three mesh ranges with the largest size material (>5, 5-10, and 10-35) was temporarily : j — 1 T 1 T 1 T 1 T T 1T T T T ‘\' L L

+transferred into separate ziplock bags. These three bags were placed inside the original ziplock ™7 . e

bag for that particular sample. In the future, the material from these three mesh ranges

| H H H ‘ T T T T ¥
groupings may be recombined into one subsample. For now there are kept separate because L L L L L \ '
- aliquots from these specific mesh ranges may be sampled for analyses. T —— T — T T T T T T T T T T T T T \
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Initial recorded mass (g) for 694.3-695.6 <#35 (631/73) was incorrect. The value L
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Surface Area Analysis of NC-EWDP-22PC-0305 Sonic Core Samples ;
I T
el initially involved: Marla Roberts —
' Objectives\ Determine surface area of 59 NC-EWDP-22PC-0305 sonic core samples. '
Samples: 59 saigples from NC-EWDP-22PC-0305 labeled as NC-EWDP-22PC-0305- :
“interval” <#35 fromg 631/72-95 and 710/2-11. Only <#35 was used. ‘
——  Equipment: Surface Ax¢a Analyzer, Coulter, SA 3100 —]
I— Mettler AE240 Balance, Serial Number 101237 .
Okidata, Microlne 390 Plus, 24 Pin Printer
l—7— i
' Supplies: Liquid Nitrogen o
L Helium-Zero Grade e m—
Compressed Nitrogen- ———
Spatulas /e Mﬂq 75"
' Loading Funnel 77 174 '
—— Weighing Paper C g T
3cc to 9cc Glass Sample Tube See 17177 ad <7 7Y .
Glass Stirrers 7/ 0/ /&-/9 _
- Tube Caps
L NIST 1899 Silicon Nitride Surface Area ( m*/ g) '
L — Lubricant DOW Corning High Vacuum Gredge —r
Basic Outline Procedure: : |
R g AR
— Prior to using the Surface Area Analyzer, Coulter, SA 3100 theN\Q-rings are checked for |
integrity. The O-rings are replaced if brittle or cracked. Otherwidg, O-rings are :
lubricated. After checking the machinery, the gas cylinders containtyg Helium and
' Nitrogen are turned so the valve is fully opened and then turned back '} quarter turn. The '
—T— surface area analyzer is challenged using a known surface area standard\NIST 1899 .
Silicon Nitride Surface Area (10m?/ 2). ,
I |
T Three samples can be analyzed at a time in the surface area analyzer. '
1 1
- Each tube with glass stirrer and cap is weighed and the mass (g) is recorded. .
Approximately 1.7 — 2.0 g of sample is removed from <#35. The sample aliquot 1Rass (g)
is recorded. The aliquot is placed in tube using a loading funnel. The cap is replaced on '
T tube and taken to the surface area analyzer. Before placing the sample in the analyze '
S sample information must be entered into the machine software on the ‘Sample L——r—
Information’ screen. The sample information needed will be: the sample ID, operator, —
“and the sample weight. Repeat three times to run surface area analyzer at capacity. g
{ H T T T T T 1 1 T T g T T T 1 L] .4 - 1 I o . ' ! * To Page No.
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To insert samples into surface area analyzer loosen the knurled nut on the outgas port.
. ove the cap from sample tube, then insert the tube onto the outgas port until it stops T
— againstthe manifold. Tighten the knurled nut until finger tight. R

- - -automatically.

as’ screen. Press ‘Outgas Temperature’ and ‘Outgas Time’ to change

Now go to
B the value displayedh The Value for Outgas Temperature = 350 and Outgas Time = 720 L
— minutes. Now press ¢ . T
— ’ T T
Once the analysis is complete;xgmove the sample and promptly replace cap for sample
B tube. The tube is reweighed and the mass (g) is recorded. Outgas weight is found and T
— recorded. The outgas weight is the mass (g) after outgasing minus the mass (g) of the e
- tube with glass stirrer and cap recorded €agli ' E—
B Individual outgased samples are reloaded into suxface area analyzer. On the ‘Sample 3
— Information’ screen change sample weight value to thg outgas weight. Liquid Nltrogen is T"‘T—‘I“""‘
L. added to dewar and loaded onto the surface area analyzer\ The analysis proceeds e
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| Surface Area Analyses of NC-EWDP-22PC-0305 less than (<) Mesh # |
N y . )
35 Sonic Core Samples ,

—T— ‘ i

—— Personnel initially involved: Marla Roberts and Jon Brown K

o . T

Objectives: To characterize alluvium in the Forty Mile Wash area of the Yucca Mountain —
' region by determining the surface area of a particular grain size range ‘
— (< mesh#35) from sonic core samples collected from NC-EWDP-22PC. ‘
Samples: The 59 samples analyzed were the less than (<) mesh # 35 subsamples derived
—T— from the sonic core collected from the May 2005 sampling event described in T
I 631/55-64. The samples that were analyzed were labeled “NC-EWDP-22PC- -
0305-XXX,<#35 mesh” where XXX represents the specific depth interval (ie
471.3-473.2) and are found in 631/72-95 and 710/2-11. The <#35 mesh samples
SE——— were also analyzed for XRF, LOI, ICP-MS, and XRD analyses. ]
" Equipment: Coulter Surface Area Analyzer model SA 31 00, serial number Y GOJ.Q
T Mettler Electronic Balance model AE240, serial number 101237 ‘K’b\)/ i
—r— o
Reagents:  NIST silicon nitride surface area standard 1899 (10m#g) 5= ("’05' |
B Helium - Zero grade - 99.995%
- Nitrogen - UHP grade - 99.999% ]
Liquid nitrogen —
' DOW Corning high vacuum grease ‘

— Type | water T
Supplies: Loading funnel L

T 3cc to 9cc glass surface area sample tubes with glass inserts and tube caps

S Weighing paper LA

Spatulas —

—r— Procedure 3

"~ Prior to using the surface area analyzer, the O-rings were checked for integrity and replaced e

—— with new ones if brittle or cracked. The o-rings were lubricated with high vacuum grease. ' ,

1 T
During the initial stages of analyses and at the conclusion, the surface area analyzer was . '

[ T challenged with a standard of known surface area (10m?/g) that was expected to have a

—— surface area similar to the samples. The surface area analyzer can outgas three different
samples at a time but can only perform the surface area determination one sample at a time. :

I ,

—— The mass of the empty glass sample tube with glass stirrer and cap was recorded. An '
appropriate amount (between 1.7 to 2.0 g) of sample was added to a tared weigh paper and the
mass recorded. The aliquot was transferred into a glass sample tube with a loading funnel on

[ " top. The loading funnel was removed and replaced with a tube cap. This process was repeated "

——— for two other samples since three samples can be outgassed at one time. -

*~ The following sample information was entered into the surface area analyzer data acquisition L___
—— software prior to outgassing: sample ID, operator, and sample mass. The software limits to ]
| -~ sample ID to six characters so another sample ID was created for each sample. This new ID —
Witnessed & Understood by me, Date I Invented by I Date
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| was recorded (along with the original sample D) when the initial aliquot mass was recorded. S—

This new sample ID had a prefix “22-“ on all of the samples to indicate that the samples came
™ from the NC-EWDP-22PC well. The last three characters were unique numbers that represents | ©
| the sample interval depth. A single number (depth) was selected within the original sample

— ]
interval range that did not overlap with any other sample interval range. ‘

]

— The tube caps were removed and the samples were inserted into the surface area analyzer for ——t—
outgassing under the following conditions: outgas temperature of 350°C and outgas time of 720
minutes. Once the outgas process was complete, the samples could be removed. Each sample
— 1 tube was promptly recapped and the “total mass” after outgassing is recorded. The sample

| mass after the outgassing process, referred to as the “outgas sample mass”, was calculated by ———

subtracting the mass of the empty sample tube with glass stirrer and cap from the “total mass”. o
— T

— The surface area analyses proceeded one sample at a time. An outgassed sample was T
uncapped and reloaded into the analyzer. The sample mass information in the data acquisition
software was updated with the “outgas sample mass”. Liquid nitrogen was added to the

—- analyzer and the analysis automatically starts. At the completion of the analyses a hardcopy of
the results was generated and placed in the scientific notebook. The process was repeated for
\tfﬁe' remaining two outgassed samples.

- ‘

| After the analyses was complete, the sample aliquot was discarded. The sample glass tubes,
inserts and caps were cleaned with type | water and oven dried. The whole process was

[ 7 repeated for another set of three samples. ‘
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SA256 T T
Coulter SA 3100 surface Area and Pore Size Analyzer
Analysis Report T
!_T——l—'_
serial No. w46020 Software Version 2.13
1 1
Sample ID 22-555 Start Date 02/15/04
Customer CNWRA start Time 04:21:08 —v—
Operator MR Elapsed Time 54 min |
sample wt 1.8586 ¢ outgas Time 720 min T
Profile BET5-T outgas Temperature 350 C
; | » '
N
Summary A
t-Plot Surface Area Report F——r——r—*
t-Plot surface Area 21.153 sq.m/g LA
Micropore Surface Area 8.657 sqg.m/g
Micropore volume 0.00371 ml/g ' |
Correlation Coefficient 0.99933 —
Coulter SA 3100 surface Area and Pore Size Analyzer
Analysis Report | A N
_ T '
Serial No. w46020 Software Version 2.13
T—“I_If"
sample ID 22-555 Start Date 02/15/04 |
customer CNWRA Start Time 04:21:08 +—F—1—
Operator MR Elapsed Time 54 min.
sample wt 1.8586 ¢ outgas Time 720 min T—T—T—
Profile BET5-T outgas Temperature 350 ¢
t-Plot surface Area Report 3
‘!_l_-—|_-|_
t-Plot Surface Area 21.153 sq.m/ —
Total Surface Area 29.810 sg m/g |
Micropore surface Area 8.657 sq.m/g T
Micropore Volume 0.00371 ml/g ‘
, . T
Film Thickness Range 0.35 to 0.50 g
Slope 13.6734 LI
Intercept o 2.39875  (pmple /0
Correlation Coefficient 0.99933 ééZDQCV:iZZZZ%f a%?cxf' LU I —
o8 <HZT
Film 'I('higkness vads 5’55‘5 ‘55 Z’ s
nm cc/g STP
IS N asyi) pefore outiiag—
0.3523 7.181 Ap
g.gggg 7.420 é( 0 4@7
. 7.602 ‘ %7 //72
0.3939 7.798 Ml s N
0.4082 8.000 ZZ/6>/(25/' jeNo____
0.4217 8.188
0.4358 8.378 /T Way 05 7272
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0.4610
0.4872
Coulter

SA256

. 8.697
9.028

Analysis Report

T

%égggmw—/mf - A4 Jamble 1D 22- 'Wfff

SA 3100 surface Area and Pore Size Analyzer

Serial No. w46020 Software version 2.13
Sample ID 22-555 Start Date 02/15/04
Customer CNWRA start Time 04:21:08
Operator MR Elapsed Time 54 min
sample Wt 1.8586 g outgas Time ~ 720 min
profile BETS5-T outgas Temperature 350 C

Freespace Calculation

~ Isotherm Data

Slope
Intercept
correlation Coefficient

Isotherm Data Table

Ps/Po

.0000
.0001
.0001
.0001
.0003
.0003
.0004
.0005
.0008
.0011
.0015
.0024
.0036
.0052
.0078
.0107
.0149
.0209
.0251
.0300
.0357
.0418
.0480
.0545
.0588
.0636
.0708
.0806
.1001
.1165
.1356
.1564
.1768

QOO OOOOOOOOOCOOOOOOOOOOOOOOOO0OO0O

CCONNNNNOONOONOOAOVIVIVTVIARWWNNNRREROOOO

0.0181
0.0037
0.99999

vads cc/g(STP)

.000
.240
.479
.756
.064
.366
.752
.090
. 567
.942
.337
.750
.183
.633
.096
.416
.713
.983
.133
.277
417
. 544
.665
.781
.857
.936
.044
.181
.420
.602
.798
.000
.188
Page 2
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Ps mmHg

.001
.038
.074
.109
.206
.212
.321
.364
.566
.788
.130
.757
.631
.852
.768
.873
.993
.337
.451
.101
.263
752
.321
.092
.247
.755
52.070
59.319
73.622
85.692
.709
5.040

.034

=
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N
NN

PHWWN
[=X% Y ale)]

B
W

PO mmHg

734.
734.
734.
734.
734.
734.
734,
734.
.02

735

734.
.06
A1
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.
735.

735
735

36
41
41
54
59
77
77
95

92
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' , | SA257 ‘
T T T T T T T T T T T T T T T T T T T T T T Jl T T ‘ Coulter SA 3100 Sur‘fgllce Area and Pore Size Ana1yzer 1
Analysis Report
T T T T T T T 1 11 ‘
SA256 : | - - L
L 0.1983 8.378 145.886 7%?.23 T i T  serial No. w46020 Software version 2.13
e —— 0.2375 8.697 174.686 735. S '
0.2784 9.028 204.778 735.50 ' L
e 0.3162 9.318 232.564 735.39 R ; . sample ID 22-640 Start Date 02/15/04 T
. 0.3598 9.659 264.611 735.42 ! Customer CNWRA Start Time 06:06:54
epe——— 0. 3082 9.950 292.782 735.32 ey —r———  Operator MR Elapsed Time 52 min [T ]
0.4415 10.279 324.625 735.22 Sample wt 1.62551 ¢ Outgas Time 720 min —
S — - N T Profile BET5-T outgas Temperature 350-C !
| | R
T ' ' 1 T T T T T T T T T T T T T T T T T T L ; [T
| ——
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ;“ =TT Summar‘y
T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T t_P.I ot Sur‘face Area Report
l\ T T T T T T T T T T T T T T T T T T T T T T T T T T T T { L J J
\\\\ t-Plot Ssurface Area 17.020 sqg.m/g —
T T T T  — | — T E— L — T T T T T | — T T , L Micropore Surface Area 6.684 sq.m/g
‘\\\\ ' ‘ Micropore Volume 0.00287 ml/g fogomme——
T "\Q\\: L e e e B B B T Correlation Coefficient 0.99956
T T
1 ] H J T H 1 1] ] T T T T T I T T 1 I 1 I 1 1 1 I [ ) 1 T A L i
1 ‘
1 \\ — T | o Coulter sA 3100 iﬁ;%ﬁ?f.ii;ﬁ@d Pore Size Analyzer AR
T T T =TT 1 T \<’2 T T T T T | E— T T T — T T I E— T T T T . J I
J T T T T 7 i \@ T T T T T T T T T T T 1 I T T ) ‘ T serial No. w46020 Software version 2.13 : l ‘
T T T T T T T T T T T T T T T T T T T T T T T T T T T T ; N |
i Sample ID 22-640 Start Date 02/15/04 —~———
I T T T T T T T T T T T T ‘\%\I T T T T T T T T T T T T T |[ T T customer CNWRA S%:ar‘t -(I:I-.Ime 065(2)6 54 i
T T T T T : Operator MR Elapse T'I me min T
oL T T T "\'E;é L ' T T sample wt 1.62551 g outgas Time 720 min
P e[ T < ; e e e T L Profile BETS5-T outgas Temperature 350 C |
T T T T T T T T T T T T T T T T T N T T T T T T T T T T 1 I R e ‘ I I
T T T T T Y T T T T T T T T T T T T T T T T T T T T T T . NSNS N t_p'| ot Sur'face Area Repor‘t
T I T T T I 4 T T T T ¥ ¥ I I T T ) 1 1 \ ¥ ] ) I T T 1 1 ! — 1 1t t_P'Io-t surface Area 17.020 sq-m/g
———————— I Total surface Area 23.704 sq.m/g T
o T e T \Q\\ » Micropore Surface Area 6.684 sq.m/g
e e T \*\\, — - Micropore Volume 0.00287 ml/g 5 b
{— T T 1 { a— T T T 1 T m— T ; — T — T T ‘3 — T T Film Thickness Range 0.35 to 0.50 7 /l/? M,/
~ | slope 11,0018 M
Li— T T T T T T 1T 1 T T T T 1 T | — T N T ] | T T Intercept 1.85675
\ ‘ correlation Coefficient 0.99956 «f /5 /%
L T T H T 1 1 T ] 1 I i v I t T 1 1 T T T T T J T [ \ ) 1 I ) T T /l/ WD QZPC %05
T T T T T T T T T T T T T T T T T T T T T T T T T ' \ l I : B F'”m Thi ckness vads M‘/& 5 y/// L7/ 4
— | (nm) (cc/g STP)
| — T T 1 T | - T T T T T — | — T 1 | I— | \ ’ —1—T1—
T T T T T T T T T T T T i T T T T T I I 1 1 T ¥ T J T T I ; [T O . 3522 5 . 710 .j . )
N\ 0.3691 3912 Masy. // before 0&:{7‘9?0/[//{/7/ (
I 1 t T ] T T ] T T T T Ll T T T ] T T T T I 1 I T i i 1 ) | i N . .
5 o = 7 o
t T T 1 | 1 T i 1 T T T T T T T T T T T T T T L] ! 1 1T .4 . ) ;
: ToPageNo / _ 0.4225 6.523 /WW / 7.%%%/7 £
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T T T T ; e e —— T 7.7 T I ] 1 T ] T T T
SAA DFn1U— A Tatnple D 22-0090 SH priptond = g Jdmpll 1D ZZ W/O T
SA257 w '
L 0.4607 6.925 ! | T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.4875 7.198 — ‘
' Coulter SA 3100 Su rface Area and Pore Size Analyzer T L
Analysis Report . SA2 —— T
0.3990 7.994 298-313 a3
N e T ¥ T ) 8.27 . ' | T T T T T
Serial No. w46020 software version 2.13 — T 0.4406 T
/ —1—T T T b T T L) T T ] I
L Samp1 e ID 22-640 Start Date 02/15/04 : ' T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Customer CNWRA start Time 06:06:54 |
! Operator MR Elapsed Time 52 min N—m—r—— T T T T T T T T T T T T T T T T 1T T ]
sample wt 1.62551 g outgas Time 720 min \ ——
T Profile BETS-T outgas Temperature 350 ¢ ' \ L L L
; i T 1 P 1 L] T 1 ¥ T ] T ¥ T T T 1 T T 1 ) T T T T 1 T 1 1
T T L'—-‘__— T T \ T T T T T T T T T T T T T T T T T T T T T T T 1 T |
Isotherm Data \
« 1 I I I \I 1 ¥ T 1 T T T T - T T T L ¥ T T T [ 1 J ] ] T 1 1
T Fr‘eespace Ca-l CU1at1on T H 1 I T 1 \ 1 T T 1 T T T 1 1 I 1 I ¥ i I ) 1 J T 1 I I ]
T T il"l‘ggﬁcept 8:8]0-;(9) ——r—_-'——— 14 ) L 1 T Bl \ 1 T T 1 ] ¥ 1 I T 1 I I 1 ) I 1 T 1 1 1 ] ]
. Correlation cCoefficient 1.00000 T T S ———————————————-- "t LI S s E
1 T T T T T I\l 1 i T [} T 1 T 1 T T I ¥ ) T 1 ¥ 1 1 T 3 1
Isotherm Data Table \/\
‘ I T T I [ 1 T T [} / T T T i T T T I 1 T T 1 1 T 1 I 1 1 1
Ps/Po vads cc/g(STP) PS mmHg Po mmHg — \% I S—
T T } ) T T T T T T T T T T T T T T T T T I
T T §: 888;0)- §: (25)22 §:§§1‘ ;22 :%% : 1 ] T ] ! [] [} T T I l% ¥ T I T i 1 T T T 1 ] 1 j T ) 1 I
—T .000 . . 6 747 .97 [N Y 5’: T T T T T T T
0.0001 0.863 0.098 747 .95 : ! T I T T ¥ T T T T T l\/ T T T T T T T T . T
- — 0.0003 1.217 0.202 747.86 ] . N USS————————————————.—-—"=——
0.0004 1.561 0.263 747.84 | =
1 1 0.0007 2.000 0.543 747 .91 i T T T T T T T T T T T T T L T T T T T T T T T T T T T T
0.0012 2.380 0.886 747.84 1 B
T 1 0.0020 2.774 1.502 747 .81 b T T T T T T T T T T T T T T T T T T T T T T T T T T T T !
0-0033 3.183 2.456 747.87 N AN N
g e A 4 S NS
. . . . T T T : T
0.0124 4.378 9.306 747.99 o L L L L \ ' b T
- 0.0193 4.673 14.413 747.94 L - e ———— — T
0.0281 4.919 21.016 748.00 \
T 0.0339 5.044 25.339 747 .97 T e e ———— T T— T T— T T T T TN T T T T T T T
0.0403 5.165 30.181 748.09 : \
T T 0-0479 5-284 35-821 748-02 I 1 T ) ] T [ ] T T T T I 1 T T T T 1 T T \l T T 3 I I t 1
0.0551 5.395 41.236 748.02 e ——
J T 8 82(5)(5) g ‘Slgg 2‘81 8(8)0 722 . g)-i i T T  E— — T (— T T T T T T T T T T T T T \ T T T
. . .985 748. ——r] Y ; ; T T T T T
o 0.0705 5.598 52.755 748.14 T T T T T T \
e e 0.0806 5.710 60.316 748.10 L — T —TT . — — T —T I T T — T T  — T | — T T
0.1017 5.912 76.064 748.02 : N
— 0.1161 6.038 86.872 748.04 T e e e T T T —TT
0.1354 6.199 101.297 748.07 ] \,
T 8.1537 g.ggg %%g.zog 748.00 ! T T T T T T T T T T T T T T T T T T T T T T T T T T |\l T
L1785 . .54 747 .96 ———
1 0.1982 6.661 148.204 747.91 | L L L \
0.2371 6.925 177.300 747 .87 ———— —————
0.2789 7.198 208.575 747 .87 No. 3 L L AL To Page No. N
I—— 0.3183 7.458 238.000 747 .81 —_—— i -
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SA258 |
coulter SA 3100 surface Area and Pore Size Analyzer S B
Analysis Report D
T ‘
| B Serial No. w46020 software version 2.13 77 ‘
I —
T Sample ID 22-695 start Date 02/15/04 ———
Customer CNWRA Start Time 07:23:55
T Operator MR Elapsed Time 48 min T
e Sample Wt 1.6043 ¢ outgas Time 720 min
Profile BETS5-T outgas Temperature 350 C T
‘ { T
i T
summary
T T
t-Plot surface Area Report
e — t-Plot surface Area 14.120 .sq.m/g
Micropore 5uqface Area 0 86333 s?)g/g T
A Micropore volume . m
Correlation Coefficient 0.99956 T
T
T Coulter SA 3100 surface Area and Pore Size Analyzer e
Analysis Report
T ]
L Serial No. w46020 Ssoftware Version 2.13 T
ID 22-695 Start Date 02/15/04
T gﬂgglﬁer CNWRA start Time 07:23:55
T T Qperator MR Elapsed Time 48 min —
Ssample Wt 1.6043 ¢ outgas Time 720 min
' Profile BETS5-T outgas Temperature 350 ¢ ————]
1 1 , ‘ |
t-PTot surface Area Report T T
o t-Plot surface Area 14.120 sq.m/g
71— Total surface Area 19.453 sq.m/g —
Micropore surface Area 5.333 sq.m/g 65/ |
T Micropore Volume 0.00229 ml/g WW T
T FiTlm Thickness Range 0.3512;g 0.50 ‘4 A4471ﬂ; T
Slope .
—TT ]
Intercept 1.48217 |
1 correlation Coefficient 0.99956 ~SZ@7ZQ/L /ZQ i
e /bQﬁ/’)vZ>/7;229£%:4E3¢25 |
iTlm Thickness Vvads Zﬂqg/g [ﬂqj
F1im
/9 STP —T T ]
L (nm) (cc/g STP) ‘4:45£ —
T 0.3523 4.678 /
o — 0.3687 4.843— /l/Z;{fj// pefrre oU /&7 Z
0.3801 4.956 - /ZO
——r—r 0.3949 g.ggg /0 7 ,
0.4092 . //
e 0.4223 21547 — M ( é QZ%’”W/’ l‘
Witnessed & 0.4360 5.471 ‘
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SA258
' 0.4613 5.691
SE— 0.4877 5.916 ——
Coulter SA 3100 surface Area and Pore Size Analyzer
T Analysis Report
| S
Serial No. w46020 Software version 2.13
| S — ]
1 .
T T  sample ID 22-695 Start Date 02/15/04
.. —— Customer CNWRA start Time 07:23:55 ———p—
Operator MR Elapsed Time 48 min
—r—r  Sample wt 1.6043 g outgas Time 720 min e
Profile BETS5-T Outgas Temperature 350 C
|
I Isotherm Data }__r__r__
S Freespace Calculation ———
- Slope 0.0164 e
Intercept 0.0026
T ‘correlation Coefficient 1.00000 L
——T1 T T
Isotherm Data Table R—
A Ps/Po vads cc/g(STP) Ps mmHg PO mmHg ]
- 0.0000 0.000 0.001 748.07 T
0.0000 0.279 0.032 748.16 :
T 0.0001 0.555 0.062 748.17 e
0.0001 0.876 0.108 748.16
T 8.888% 1.235 8.254 748.%; =]
. 1.581 .411 748.
T 8.88% %.g% 0.789 748.24 A
. . 1.455 748.30 1
' 0.0034 2.708 2.562 748.29
L — 0.0058 3.105 4.324 748.32 ]
0.0101 3.493 7.543 748.37 1 :
I — 0.0173 3.792 12.947 748.35 L
0.0275 4.027 20.545 748.42 !
L 8.823; 4.137 58.247 742.4; T '
. 4.242 .538 748 .4 ‘
T g S I
. 4.447 42.805 748. :
8.8252 4.503 46.754 743.44 |
b . 4.57 52.243 748.44
0.0807 4.678 60.409 748.42
—T 0.1011 4.843 75.661 748.39 |
0.1164 4.956 87.090 748 .37 ‘
I 1 LE mm dwn T
8:%52 5:341 13§387411 74832; LA
L . 5.47 148.58 748.2 "
02752 3916 208853 748,16
. 5. 08.853 . .
T 0.3180 6.127 237.858 748.07 .
—T1 0.3586 6.351 268.260 748.12
0.3992 6.569 298.590 748.02 e No
‘ 0.4416 6.798 330.361 748.05
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Coulter

SA259

Analysis Report

SA 3100 surface Area and Pore Size Analyzer

Sserial No. w46020 Software version 2.13
B a T T 1 Y
- sample ID 22-614 start Date 02/17/04 T
Customer CNWRA start Time 02:51:58
i Operator MR Elapsed Time 47 min T T
Sample Wt 1.74 ¢ outgas Time 720 min
1 Profile BETS5-T outgas Temperature 350 c T T T T
" T T T T T
- summary oo 1
" t-Plot Surface Area Report T T T
i t-Plot surface Area 16.785 sq.m/g ror T T
B Micropore Ssurface Area 7.259 sq.m/g S—
Micropore volume 0.00313 ml/g
. Correlation Coefficient 0.99933 e T
i Coulter SA 3100 surface Area and Pore Size Ana1yzer S
5 Analysis Report T
N . T T T
serial No. w46020 software version 2.13 b
~ T ) 1 T T
- Sample ID 22-614 Start Date 02/17/04 m—T— T 7
Customer CNWRA Start Time 02:51:58 ‘
- Operator MR Elapsed Time 47 min  TTTTT
sample wt 1.74 ¢ outgas Time 720 min
- Profile BETS-T outgas Temperature 350 C 7T T
B T T ] T ¥
~  t-Plot Surface Area Report T T T
B t-Plot Surface Area 16.785 sq.m/g AL B S
Total Surface Area 24.044 sq.m/g
3 Micropore surface Area 7.259 sq m/g L
i Micropore volume 0.00313 ml/g I
F]i'lm Thickness Range 0i858568 0.50 "j arm, /é /ﬂf R e
Slope . ; o ~
Intercept 2.02302 /l/[ M/ﬁ/;ZZFC ()BM‘ —
i Correlation Coefficient 0.99933 [?/L/ / [aﬂf'fs— Ai#f 535:‘
" lﬂ )
B Film Thickness vads "gﬂ/(//ﬂff /]7/{/‘/ ﬂ/}/f/\[ /D -
(nm) (cc/g STP)
i 0.3522 5.816 _ ro
! 0.3682 eons  ~MalS b@ l/f OWMJ B
o a7
N .394 . T T
0.4087 6.476 /
. 0.4219 6.617 Mdff( d // ﬂ%?%f//)g T
0.4360 6.765 70 /3/
L. Page 1 /? /,272 N
/V]/M/ o
T T T T T T 1 T ¥ T T T T T T

To Page No.
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7.016
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‘ 0.4865 7.276
Coulter SA 3100 surface Area and Pore Size Analyzer
Analysis Report
I
L — Serial No. w46020 software Version 2.13
A—
Sample ID 22-614 Start Date 02/17/04
—— Customer CNWRA Start Time 02:51:58
Operator MR Elapsed Time 47 min
~—r— Sample Wt 1.74 g outgas Time 720 min
Profile BET5-T outgas Temperature 350 C
[ T
A
Isotherm Data
A—
Freespace Calculation
S
Slope 0.0170
— T Intercept 0.0027
correlation Coefficient 1.00000
L
1 Isotherm Data Table
T Ps/Po vads cc/g(sTP) PSs mmHg PO mmHg
T 0.0000 0.000 0.001 744.13
0.0000 0.254 0.035 744.05
' 0.0001 0.511 0.063 744.19
0.0001 0.807 0.102 744.12
' 0.0003 1.137 0.215 744 .16
0.0003 1.458 0.258 744.18
' 0.0006 1.869 0.446 744.25
I 0.0009 2.228 0.639 744.27
0.0014 2.601 1.039 744 .37
I— 0.0022 2.995 1.667 744.40
0.0036 3.402 2.664 744 .31
S 0.0055 3.824 4.119 744.43
0.0088 4.250 6.552 744.44
I— 0.0134 4.569 10.008 744 .42
0.0204 4.843 15.195 744.48
- — 0.0256 4.986 19.028 744 .43
- 0.0314 5.122 23.339 744.44
—— 0.0382 5.250 28.416 744.47
0.0452 5.367 33.662 744.67
—— 0.0525 5.473 39.111 744.56
0.0574 5.541 42.727 744 .59
—T 0.0628 5.613 46.774 744 .60
0.0702 5.703 52.272 744 .65
—T 0.0806 5.816 60.036 744.71
0.1005 6.011 74.829 744.76
—1— 0.1155 6.146 86.036 744 .64
0.1366 6.317 101.708 744.70
——— 0.1573 6.476 117.116 744,68
0.1771 6.617 131.856 744.71
— T 0.1986 6.765 147.920 744.72
0.2364 7.016 176.080 744.69
T 0.2773 7.276 206.484 744.68
0.3188 7.538 237.393 744.69
[ T 0.3580 7.787 266.549 744,65
0.3991 8.046 297.211 744.63
' 0.4410 8.312 328.373 744.59
Witnessed & Understood by me, Date Invented by I Date
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t-Plot surface Area Report
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Coulter SA 3100 surface Area and Pore Size Analyzer
: Analysis Report S —
Serial No. w46020 Software version 2.13 § T
— T T T
Sampie ID 22-647 start Date 02/17/04 —
Customer CNWRA Start Time 06:15:38
Operator MR Elapsed Time 56 min — T
Sample Wt 1.5975 g outgas Time 720 min
Profile BET5-T outgas Temperature 350 ¢ e I
T 1 ] ¥
Summary T — T
t-Plot Surface Area Report e B R
t-Plot Surface Area 13.596 sq.m/g LI B R
Micropore Surface Area 6.030 sqg.m/g
Micropore volume 0.00260 ml/g LN B
Correlation coefficient 0.99921 -
Coulter SA 3100 surface Area and Pore Size Analyzer L
Analysis Report —
serial No. w46020 software Version 2.13 L
T j T T
Sample ID 22-647 Start Date 02/17/04 ————1
Customer CNWRA start Time 06:15:38
Operator MR Elapsed Time 56 min —
sample Wt 1.5975 ¢ Qutgas Time 720 min
profile BET5-T outgas Temperature 350 ¢ —

Recorded by

t-Plot Surface Area 13.596 sq.m/g — T
Total Surface Area 19.626 sq.m/g
Micropore Surface Area 6.030 sg.m/g T T
Micropore volume 0.00260 ml/g
¥ T ) T
Film Thickness Range 0.35 to 0.50
Slope 86;328 T T T T
Intercept 1. 1 ‘ [,
Correlation Coefficient 0.99921 "Mdff//fj ﬂ%//{ /élw[ VWC//?// T
1 T T )
Film Thickness vads
(m ISty ) p: IUTTA0 7729
0.3517 4.746 T T T A
0188 e s ———
0.3944 5.159 /7 Wity 05~ 7272
0.4089 5.286 T T
0.4238 5.419
0.4356 5.519 To Page No.
Witnessed & Understood by me, Date Ihvented by Date
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- 0.4611 5.731 —
0.4878 5.943
- Coulter SA 3100 surface Area and Pore S1ze Analyzer .
Analysis Report - ;
—T—7" e
—F——— Serial No. w46020 Software version U
L ! !
Sample ID 22-647 Start Date 02/17/04
—T— Customer CNWRA Start Time 06:15:38 P
Operator MR Elapsed Time 56 min
—T—1 Sample Wt 1.5975 ¢ outgas Time 720 min |7 7
Profile BETS5-T outgas Temperature 350 C
T 1 T
/T T 1
Isotherm Data —
— 1 T
Freespace Calculation —
—TT
Slope 0.0184 e —
T Intercept 0.0051
Correlation Coefficient 0.99999 T
1
T Isotherm Data Table b
T Ps/Po vads cc/g(STP) Ps mmHg PO mmHg C
1} ]
IR 0:9% A
. .2 0. .25 | I
0:00% 3 TR
. 0.877 .122 46. | —
IR -
. 1.58 0. 746. T
0.0011 1.939 0.838 746.29
S 0.0020 2.316 1.504 746.25 T
0.0035 2.701 2.628 746.33
— 0.0059 3.096 4.386 746.28 T
: 0.0099 3.481 7.398 746.21
- 0.0164 3.786 12.212 746.25 T
0.0254 4.033 18.943 746.27
1 0.0313 4,153 23.390 746.19 L
0.0381 4.263 28.437 746.17
—T T 0.0457 4.374 34.114 746.15 T
0.0536 4.473 39.956 746.12
—TT 0.0585 4.535 43.668 746.10 T
0.0645 4.599 48.111 746.14
I — 0.0708 4.663 52.854 746.13 T
0.0800 4.746 59.655 746.13
— T 0.1010 4,912 75.364 746.11 r
0.1206 5.050 89.954 746.12
— T 0.1363 5.159 101.718 746.07 T
0.1574 5.286 117.465 746.09 —
1 0.1799 5.419 134.229 746.04
0.1980 5.519 147.674 746.02 —
L 0.2377 5.731 177.300 745.96
0.2794 5.943 208.383 745.94 :
T 0.3184 6.144 237.477 745.89
0.3584 6.350 267.328 745.91 1
T 0.3989 6.564 297.512 745.86
‘ 0.4403 6.780 328.356 745.79 1
T o - | To Page No
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1 1 1 T T T T T T T T T T T I T T T T
COu1ter SA 3100 5urface Area and Pore Size Analyzer
T T Analysis Report L
1T T ¥ T
Serial No. w46020 Software version 2.13
. p— T T T
— T sample ID 1899s start Date 02/17/04 ro
Customer CNWRA .Start Time 07:50:42
' Operator MR Elapsed Time 33 min |7 " '
Sample Wt 1.1444 ¢ outgas Time 720 min
™ T  profile BET5-T outgas Temperature 350 ¢ o
1 T T T
T Summary ot
t-Plot surface Area Report o
T t-Plot Surface Area 10.193 sq.m/g o
E— Micropore Surface Area 0.242 sq.m/g | a—
Micropore volume 0.00017 ml/g
T Correlation Coefficient 0.99991 T
T T ] T
: Coulter SA 3100 surface Area and Pore Size Analyzer
e e Analysis Report T 7
T T T T
serial No. w46020 software version 2.13
S E— T 1 1
—T—T Sample ID 1899s start Date 02/17/04 L
Customer CNWRA start Time 07:50:42
—T—T Operator MR Elapsed Time 33 min e
sample wt 1.1444 ¢ outgas Time 720 min
— T Profile BETS5-T outgas Temperature 350 ¢ T
1 T T T
— T t-Plot Surface Area Report rr
T T t-Plot surface Area 10.193 sq.m/g T
Total Surface Area 10.435 sq.m/g
T Micropore Surface Area 0.642 sq.m/g o
Micropore volume 0.00017 ml/g —
FiTlm Thickness Range 0.35 to 0.50
T T slope 6.5886 o
Intercept 0.10673
T Correlation Coefficient 0.99991 "/q/szV \) ;;)AQV?? ﬂéqé747/73 k
—r “ T
Film Thickness vads j77 S
— (nm) (<<l9 ST~ Mpirly ) afer omgaiiing
0.3518 2.418 7///;/ T T
— 0189 e
. . o
I 0.3959 2.718 /9 May /< —
0.4098 . 2.811
—r— 0.4232 2.899
0.4364 2.984 b Page No
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- 0.4619
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Coulter

¥ T
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SA 3100 surface Area and Pore Size Analyzer

Analysis Report

T T T

Serial No. w46020
Sample ID 1899s
customer CNWRA
Operator MR
sample wt 1.1444 ¢
Profile BET5-T

software version

Start Date
start Time
Elapsed Time
Outgas Time

Outgas Temperature

2.13

02/17/04
07:50:42
33 min
720 min
350 C

Isotherm Data
Freespace Calculation
Slope

Intercept
correlation Coeffici

Isotherm Data Table

ent

- 0.0191

0.0056

0.99999

TTTITTTITI T I T I I T I T T I T T I TITTTITTTT]

Ps/Po vads cc/g(STP) PSs mmHg Po mmHg
j T 1
0.0000 0.000 0.001 746.96
0.0001 0.385 0.049 746.99 T |
0.0003 0.773 0.247 747 .00
0.0017 1.193 1.266 746.97 T
0.0062 1.554 4.610 747 .03
0.0185 1.871 13.801 747 .01 e '
0.0330 2.061 24.634 747 .00
0.0397 2.127 29.674 747 .03 L '
0.0482 2.201 36.009 747 .05
0.0587 2.280 43.830 747 .03 L
0.0645 2.320 48.178 747 .05
0.0718 2.368 53.618 747 .04 T
0.0801 2.418 59.853 747 .03 — :
0.1003 2.530 74.910 747 .00
0.1186 2.624 88.620 747 .03 — ;
0.1384 2.718 103.418 747 .00
0.1588 2.811 118.657 746.99 —
0.1790 2.899 133.719 746.99
0.1992 2.984 148.805 746.94 — .
0.2389 3.148 178.431 746.93
0.2795 3.316 208.755 746.93 T T
0.3188 3.479 238.086 746.88
0.3596 3.650 268.561 746.88 — T
0.3994 3.823 298.324 746.86
0.4397 - 3.998 328.397 746.81 — I
.\\‘
T T I).<I T T 1 I T T T T T T 3 T T T T T J T T
\N
T T T [] 1 ] ] 1 T T 1 \ I ) 1 T i T 1 I T ]
1 T T 1 T T T T i T / T T
T>$‘£;~—-________“ To Page No.
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3 T T ¥ T T T T
MAS IS (g) Ghe g4l /G . 710 /39 I
1 T T 1 T T T 1 T T 1 1 1 1 T T H T I T T T 1 T ) 1
T
Serial No. w46020 Ssoftware Vversion, 2.13 o
—__r_ﬁ——.r__ T 1 I
— T T Sample ID 22-711 Start Date 02/19/04 ~—r—
Customer CNWRA Start Time 03:50:30
—T—-T—7T1— Operator MR Elapsed Time 37 min re———rs
Sample wt 1.7924 g outgas Time 720 min
—1—T—1— Profile BETS5-T outgas Temperature 350 C /——1—
[ T T i T
[T T Summary T T T
—T—T—1— t-Plot Surface Area Report —T
S BN s s t-Plot Ssurface Area 7.611 sq.m/g .
Micropore Surface Area 2.600 sq.m/g
— T Micropore volume O 00111 ml/g T
Correlation Coefficient 0.99973
— 1 1 T ] T
R R B Coulter SA 3100 Surface Area and Pore Size Analyzer T
Analysis Report
L A T T T
—r—r—1— Serial No. w46020 software Vversion 2.13 +—7—
— 1 11—
sample ID 22-711 Start Date 02/19/04 L '
—T—T—T— Customer CNWRA start Time 03:50:30 +———
Operator MR Elapsed Time 37 min
—T——T——— Sample Wt 1.7924 ¢ outgas Time 720 min —r
Profile BETS5-T Outgas Temperature 350 C
11 T T T
L L R
" t-Plot surface Area Report o
I I S
t-Plot Surface Area 7.611 sq.m/g o
T Total Surface Area 10 211 sq.m/g —T—
Micropore Surface Area .600 sq.m/g
1 Micropore volume 0. 00111 m'l/g —
1 Film Thickness Range 0.35 to 0.50 —
Slope 4.9197
— T Intercept 0.71887 —T
Correlation Coefficient 0.99973
1 1 1 T T T
—r17 Film Thickness vads ——
(nm) § (cc/g sTP)
T 1
0.3529 2.447 o
——TrT 0-3680 2.527  E—| T
0.3808 2.594
e ——— 0.3953 2.667 —
0.4095 2.738 . |
- —— 0.4227 2.803 |
0.4362 2.869 bage No
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20 Nt 05" 778, ",

T T T T

2.989

0.4618
I 0.4879 3.112
CouTter SA 3100 surface Area and Pore Size Analyzer

F—— Analysis Report
T -

Serial No. w46020 Software version 2.13
———— Sample ID 22-711 Start Date 02/19/04

Customer CNWRA Start Time 03:50:30
———— Operator MR Elapsed Time 37 min

Sample wt 1.7924 g outgas Time 720 min
l—r— Profile BETS5-T Outgas Temperature 350 C

| ——— Isotherm Data

Freespace Calculation

L
s Slope 0.0161
Intercept 0.0032
e — Correlation Coefficient 1.00000
T Isotherm Data Table
T Ps/Po vads cc/g(STP) Ps mmHg
T 0.0000 0.000 0.001
T 0l0000 0.497 0.087
T 0loon 093 046
T 0lo0es 17855 4576
T 00279 2106 20.936
T 0.0336 225 35643
T 00397 2350 44.730
T 00814 3247 80.961
—— 01173 3304 87865
| 2758 198707
T 01199 3869 149,057
—— 05795 3915 209.336
—— 03592 3538 385010
—— 04401 361 329,583

PO mmHg

748.
748.
748.
748,
748.
748.
748.
749.
748.
749,
749,
749,
749.
749,
749.
749,
749,
749.
749,
749.
749,
749,
749,
749,
748.
748.
748.
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e

b4
. .118
Coulter SA 3100 Surface Area and Pore Size Ana1yzer
Analysis Report
" T serial No. w46020 Software version 2.13
A
Sample ID 22-748 Start Date 02/19/04
" Customer CNWRA start Time 02:39:32
operator MR Elapsed Time 45 min
T sample wt 1.6594 ¢ outgas Time 720 min
____'_|_Pr'of11e BETS-T outgas Temperature 350 C

{ l I N

Isotherm Data

“F /KWZ&LMWI/J 22"74/ T I
e (o) befre ntparing . /3L
/774(?/7 g %ﬂb{; ng 7/ /59 T T T T T T T T ¥ T T

) T T i T ¥ 1 T T i 1 T 1 I 1 T T T T T T T T 1 T T T T
1 T T T T T

Sserial No. w46020 software version 2.13
T T T
1 T
— 22-748 start Date 02/19/04 —
(Slﬂrggl;e:lED CNWRA start T'im(_a 02:39:32
——T Operator MR Elapsed Time 45 min —
sample wt 1.6594 ¢ outgas Time 720 min
—— Profile BETS5-T outgas Temperature 350 C T
1T T T T
[ v T summary T T T
F——T t-Plot surface Area Report LI
T t-Plot surface Area 11.891 sq.m/g N —
: Micropore surface Area 4.950 sq.m/g
R — Micropore Volume 0.00215 ml/g T
correlation Coefficient 0.99960
I T T 1
—TT Coulter SA 3100 surface Area and Pore Size Analyzer T
Analysis Report
L T T T
—T—T Serial No. w46020 software Vversion 2.13 —T T
T T T T T
Sample ID 22-748 Start Date 02/19/04
17  Customer CNWRA start Time 02:39:32 — Y
Operator MR Elapsed Time 7;-1(5) mm
T 1.6594 outgas Time — ;
liigg]i%eWt BETS—?‘ outgas Temperature 350 C
T T T
1 1
L T T T
t-Plot surface Area Report
T T T T ¥
t-plot surface Area 11.891 sq.m/g
—TT Total Surface Area 16.841 sqg.m/g T
Micropore surface Area 4,950 sq m/g
—r— Micropore Volume 0.00215 ml/g ———T
—— ilm Thickness Range 0.35 to 0.50 ——T
= S
Intercept . ———1
c0r're'lag1on Coefficient 0.99960
F—T T T ¥
— Fi1m Thickness vads ——
(nm) (cc/g STP)
T T ] I
0.3522 4.081
- 0.3686 4,215 —
0.3804 4.315
- 0.3939 4.423 —
0.4094 4.544
e 0.4227 4,647
0.4359 ’ 4.746 o Page No
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Freespace Calculation

Recorded by

;r T ) 1
T |
Slope 0.0168 g T T T
T Intercept 0.0025
Correlation Coefficient 1.00000 T
| T T T
T Isotherm Data Table
) ) T )
T Ps/Po vads cc/g(STP) PS mmHg PO mmHg
T T [} 1
T 0.0000 0.000 0.001 747 .99
0.0000 0.267 0.029 748.02 LIS S m—
T 0.0001 0.537 0.071 748.02
0.0002 0.846 0.165 748.05 T T T
o i i I
. . . 748.10 T | p— T
0.0015 1.888 1.116 748.13
0.0028 2.243 2.081 748.16 T T
T -0.0049 2.604 3.676 748.19
0.0086 2.962 6.463 748.19 T T
T 0.0155 3.258 11.588 748.22
0.0257 3.489 19.193 748.22 L S B —
T 0.0321 3.595 24.036 748.28
0.0395 3.691 29.578 748.30 T T
1 0.0478 3.790 35.795 748.25
0.0564 3.876 42.238 748.28 | e
7 0.0617 3.927 46.182 748.29
0.0697 3.996 52.147 748.28 T T I
[~ T T 0.0806 4.081 60.282 748.29
0.1010 4,215 75.560 748.29 O B e
[ T T 0.1168 4.315 87.383 748.30
; 0.1357 4.423 101.521 748.29 T T T
11 0.1582 4.544 118.405 748.28
0.1783 4.647 133.428 748.27 T T
1 0.1985 4,746 148.558 748.26
0.2378 4.931 177.890 748.22 1
T 1 0.2784 5.118 208.275 748.24
0.3186 5.303 238.423 748.25 T T
— T 1 0.3587 5.490 268.358 748 .23
0.3989 5.675 298.451 748.22
T 0.4408 5.874 329.830 748.23
I T T T 1 1 1 i 1 1 v T I [} T
T T 1 T T ¥ T T T 1 T 1 T T 1 T 1 T 1 T T T 1 I T
T T T T T T T
1 1 I T ] t T L] ¥ T T i 1 T 1 1) 1 1
T T T T T T T T T T T ! ! T ! ' ' I ' I I To Page No.
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Wmple (D VEWPP22 1P 305 0//5‘ (p20.5 <# 25—

LB T T
gnalles 1P 22-9 -
T T 1
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mas) g _udgally, /m /0SS
(.y /I T (/I 1 i T T T T T T 1
1 1 T L] 1 ] T T L} T T I Ll T T 1 I 7 1 T T T T T T T
oo T serial No. w46020 software version 2.13 ~ T
L e ‘——T‘—"'l__l_‘
. Sample ID 22-619 start Date 02/22/04
Customer CNWRA Start Time 03:49:29 [ T J
. Operator MR Elapsed Time 42 min
Sample wt 1.6733 g outgas Time 720 min [ v T 7
. Profile BET5-T outgas Temperature 350 C .
| R I I N
U
- —  Summary
T 1
A — t-Plot Surface Area Report
1 ]
A — t-Plot surface Area 14.625 sq.m/g
Micropore surface Area 5.743 sq.m/g =
. — Micropore volume 0.00247 mil/g
Correlation Coefficient 0.99964 ' !
L R h T T
coulter SA 3100 surface Area and Pore Size Analyzer
L Analysis Report L
— T ! T f
- Sserial No. w46020 ‘Software version 2.13
. I T T
L Sample ID 22-619 Start Date 02/22/04 i T T
Customer CNWRA start Time 03:49:29
LI Operator MR Elapsed Time 42 min T U
Sample wt 1.6733 ¢ outgas Time 720 min
T T Profile BET5-T outgas Temperature 350 C 7 L
T 1 1 T T T
T t-Plot surface Area Report T T 1
T t-Plot Surface Area 14.625 sq.m/g T 1
Total surface Area 20.368 sq.m/g ‘
L Micropore surface Area 5.743 sq m/g " T
Micropore volume 0.00247 ml/g
T T T T T 1
FiTm Thickness Range 0.35 to 0.50
T slope 9.4537 T T
Intercept 1.59809
UL correlation Coefficient 0.99964 T T
T [T 0
Film Thickness vads |
L (nm) (cc/g STP) n —
T T 0.3529 4.916 T —
0.3678 - 5.071
L 0.3804 5.195 T T
0.3949 5.339
T 0.4083 5.469 7 T
‘ 0.4228 5.605
- T ‘ 0.4361 5.729
7 : [ToPageNo
Witnessed & Understood by me, Date Invented by Date
Recorded by

1 A [} I I I 1 i ] 1 B 1 I i T I 1
romeaseNe. | 24 Mgy 05" TZTE Lot
1 I T I ) [} T T T 1 T 1 T T T T T T T T T T 1 T L
o 0.4606 5.952 L T
0.4875 6 190 : |
S — CouTter SA 3100 Surface Area and Pore Size Analyzer B —
: Analysis Report }
T 1 T L]
- —— Serial No. . w46020 software Version 2.13 /. P R
[
—r—TT » ret '
Sample ID 22-619 Start Date 02/22/04 |
————— Customer CNWRA start Time 03:49:29 —T—T
Operator MR Elapsed Time 42 min
. — —— Sample wt 1.6733 ¢ outgas Time 720 min YT
Profile BETS5-T outgas Temperature 350 C
T T T T ! T
r ) T T ¥
Isotherm Data
o Freespace Calculation S
T ! 1 T T T
Slope 0.0178
=} Intercept 0.0028 LI I
Correlation Coefficient 1.00000
T 13 T T t i
——1 Isotherm Data Table L.
— Ps/Po vads cc/g(sTP) Ps mmHg PO mmHg LI R
——1 0.0000 0.000 0.001 741.09 T
0.0000 0.264 0.027 741.09
— g s -
. . . .26
— 1 R 1
. : . . 741.42
T 00017 2303 1:335 74154 T
. . . 741.54
— 0.0028 2.677 2.108 741.62 T
0.0046 3.068 3.431 741.70
T 00115 3781 3855 741785 T
. . . 741.89
—— 0.0195 4.066 14.457 741.92 T T
0.0295 4.286 21.854 742.04
— 0.0357 4.391 26.495 742.06 T T
0.0426 4.491 31.597 742.09
— e o Em mn
. . . 742.19
—— g0 428 5401 4 I
. . . 742.18 F
—— 33 s wE ggm
. . . 742.22
— 0.1167 5.195 86.612 742.23 T
0.1370 5.339 101.717 742.23 [
— e o mm mE
. . . 742.26
I 0.1988 5.729 147.526 742.26 {. T
0.2369 5.952 175.833 742.28 I
—— 0.2789 6.190 207.011 742.26 T T
0.3186 6.418 236.507 742.26 |
— 0.3580 6.644 265.719 742.23 T T T T
0.3994 6.883 296.443 742.22
— 0.4409 7.121 327.212 742.17 T T
T T T ¥ 1] T ) T T T T 1 1 T 1 ] T T T ¥ ] ] T T 1] T []
T T T T ] T 1 1 T 1 T 1 T T T T T T T T T T
ToPageNo.
Witnessed & Understood by me, Date Invented by Date
Recorded by




48

Project No.
Book No._____

TITLE

TITLE

Project No.

Book No.___

49

From Page No._

024/ s d5~ W/ éaﬁ%‘

¥

T

L

T 1 1

From Page No.

j// LMay 257 774% Nl

Mmgle 1D: NCEWDP Z20C 0305~ 740,5= 742 .0 <35

(FW%(( d/’/&t Ww/ nes //) 22 7/

%":'

Recorded by

T T T _ - s T 7 N
serial No. w46020 Software version 2.13
—r T
T Ll T
—— sample ID 22-741 start Date 02/22/04 ————T]
Customer CNWRA Sstart Time 05:15:50 =
——T Operator MR Elapsed Time 46 min ———7T—]
Sample wt 1.8313 g outgas Time 720 min
—— profile BET5-T outgas Temperature 350 C —T—T— ]
T T 1 ’ —F—‘T——T_;
(¢
— Summary —_ T
—T t-Plot Surface Area Report — T
— t-Plot Surface Area 16.150 sq.m/g N R S
Micropore surface Area 6.261 sq.m/g
T Micropore volume . 0.00270 ml/g ]
Correlation Coefficient 0.99971
T 1 1
T T T
T Coulter SA 3100 surface Area and Pore Size Analyzer T
Analysis Report
T T 1 T T
—T— serial No. w46020 ‘Software version 2.13 71—
1 T I
o sample ID 22-741 Start Date 02/22/04
—— Customer CNWRA start Time 05:15:50 ——
Operator MR Elapsed Time 46 min
——— Sample wt 1.8313 g outgas Time 720 min |
Profile BETS5-T outgas Temperature 350 C
T T T T T T
T T T S i 1
t-Plot Surface Area Report ‘
. ¥ 1 t
L t-Plot Surface Area 16.150 sq.m/g :
— T Total surface Area 22.410 sq.m/g I —
Micropore Surface Area 6.261 sq.m/g
— Micropore Vvolume 0.00270 ml/g — —
— Film Thickness Range 0.35 to 0.50 ﬁ T
Slope 10.4394 !
Intercept 1.74422 — —T
o correlation Coefficient 0.99971
T I T l T I I
——T Film Thickness vads T
(nm) (cc/g STP)
T T T T 7 T 1
0.3518 5.399 ‘
— 0.3691 5.594 —T
0.3805 5.720 ‘
— 0.3941 5.864 L —
' 0.4087 6.021 1
0.4217 6.157 -
I ' I 0.4362 6.308 Page‘No
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» 0.4611
LA B 0.4875 6.816 L
Coulter SA 3100 surface Area and Pore Size Analyzer
T Analysis Report oot
b——T 1 { ¥
serial No. w46020 software Version 2.1
-1 ¥ 1 ¥
L Sample ID 22-741 Start Date 02/22/0 [T T 7
Customer CNWRA start Time 05:15:5
' Operator MR Elapsed Time 46 mi: T T
sample wt 1.8313 g outgas Time 720 mi
T Profile BETS-T outgas Temperature 350« | T T
1 T 1 T
T T Isotherm Data rer
T ! Freespace Calculation e
— T STope 0.0178 e
Intercept 0.0025
T T Correlation Coefficient 1.00000 ror
=T 1 T ) T
Isotherm Data Table
R N e ) T T T
Ps/Po vads cc/g(sTP) Ps mmHg PO mmHg
11 T T T
0.0000 0.000 0.001 745.98
— T~ 0.0000 0.244 0.029 746.05 o
0.0001 0.487 0.059 746.03
T 0.0001 0.770 0.088 746.02 rr i
0.0002 1.082 0.172 746.07
1 0.0003 .1.433 0.236 746.05 L
0.0006 1.823 0.438 746.05
T 0.0009 2.163 0.669 746.02 T
0.0015 2.518 1.137 746.07
T 0.0025 2.888 1.850 746.11 L
' 0.0039 3.271 2.946 746.08
L 0.0061 3.668 4.586 746.09 T
0.0092 3.993 6.839 746.12
T T 0.0142 4.285 10.621 746.13 LI
: 0.0218 4.533 16.249 746.15
T T 0.0270 4.662 20.156 746.13 T T 1
0.0329 4.781 24.566 746.15
L 0.0398 4.895 29.663 746.13 U .
0.0467 5.002 34.874 746.09
L 0.0540 5.100 40.283 746.12 U
0.0589 5.163 43.939 746.12
L 0.0643 5.228 47.955 746.12 L B
0.0701 5.294 52.297 746.11
— T T 0.0802 5.399 59.803 746.09 T 1
0.1017 5.594 75.841 746.07
T 0.1169 5.720 87.209 746.06 L B
0.1359 5.864 101.357 746.05
T T 0.1572 6.021 117.309 746.07 T 1
, 0.1768 6.157 131.868 746.04
— T T 0.1990 6.308 148.431 746.04 1
0.2377 6.556 177.300 746.02
[T 0.2788 6.816 208.012 746.03 LI
0.3174 7.062 236.785 745.98
T 1T . T T T
0.3585 7.323 267 .447 745.95
0 0.3999 7.581 298.297 745.98 :
T /0.2407, 7.844 328.773 745.99 To Page No.
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Sample 1D VCEWDPZ2ZPC 0305 710.3- ol fp <55
6(7 WJ/Q M”/MM‘/\ /7 7& 0 T T T T T T T T T T T T T T
M//)// - 7/0/4/ - T T T T T T T ¥ T T T T T T
”7'%(/. I / T T Wq 7/0 /4 1 T T ¥ T T T T T T T T T T
L T T T T T T T T 1 1 T T T T T t L T L T T T ] T T T
. o . T T T
serial No. w46020 Software version 2.13
L——-—T_T—T._ -, T ¥ T T
——t——r—1— Sample ID 22-760 Start Date 02/22/04 T T T
customer CNWRA Sstart Time 06:22:18
—1——r— Operator MR Elapsed Time 42 min T T T T
sample wt 1.7856 ¢ outgas Time 720 min
| profile BET5-T outgas Temperature 350 ¢ T T T
e — )T T T T
—T—T—T Summary T
—T—T—T t-Plot Surface Area Report L
b t-Plot Surface Area 9.133 sq.m/g T
Micropore surface Area 2.953 sq.m/g
—T— T Micropore volume 0.00126 ml1/g T
Correlation Coefficient 0.99981
R I S ¥ T 1 T
—T T 1 Coulter SA 3100 Surface Area and Pore Size Analyzer L
Analysis Report
——1 [ 1 T ]
—T—T— Serial No. w46020 software version 2,13 7T T T
——r T T I i
Sample ID 22-760 Start Date 02/22/04
—T—T—  Customer CNWRA Start Time 06:22:18 7 T T T T
_ Operator MR Elapsed Time 42 min -
—r———  Sample Wt 1.7856 g outgas Time 720 min T T T
Profile BETS5-T outgas Temperature 350 C
T T I T 1 I
— ¥ 1 T T
t-Plot Surface Area Report h
— T T T T T
t-Plot Surface Area 9.133 sq.m/g
—r—T Total Surface Area 12.086 sq.m/g L
Micropore Surface Area 2.953 sq.m/g
——r Micropore volume 0.00126 ml/g - T 7 LI
— Film Thickness Range 0.35 to 0.50 5' T
Slope 5.9039 i
7 Intercept 0.81596 T T —
Correlation Coefficient 0.99981
L T T T T T
e EE Film Thickness vads L
(nm) (cc/g STP)
T T T I ¥ | T
0.3520 2.885
F—— 0.3686 2.991 =T T T T T
0.3806 3.064
- 0.3950 3.153 T T T
0.4089 3.235
e 0.4233 3.319 »
‘ 0.4360 3.394 ‘|ToPageNo.
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Recorded by
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T T L T T T T T T T T T T T T T T T T T T | T T T T T
— T 0.4613 3.537 —— 1
0.4878 3.689 .
—T T T coulter SA 3100 surface Area and Pore Size Analyzer E—
Analysis Report
T %I T T T
——————— Serial No. w46020 software version 2.13 L — ,
sample ID 22-760 Start Date 02/22/04 © T T T
— T Customer CNWRA start Time 06:22:18 —
Operator MR Elapsed Time 42 min
———— sample Wt 1.7856 g outgas Time 720 min .
profile BETS5-T outgas Temperature 350 C
T ] T ]
T T 1 T
Isotherm Data
1T . T ] T ]
Freespace Calculation
slope 0.0172 L
—T T Intercept 0.0029 T |
correlation coefficient 1.00000
L R S 3 T T T T
——1— Isotherm Data Table — .
——T—1 Ps/Po vads cc/g(STP) Ps mmHg PO mmHg —
e 0.0000 0.000 0.001 747.12
0.0001 0.247 8'832 ;2;,13 ot
——T 0.0001 0.496 . .
0.0003 0.785 8'%8; ;z;.%g rer
F—r——m 0.0008 1.099 . .
0.0019 1.395 1.383 747.14 o
—T 0.0038 1.694 2.871 . 747.14 R
0.0072 1.989 5.411 747.13
——— - 0.0145 2.259 10.805 747.14 e
0.0260 2.453 19.421 747.13
—TT 0.0330 2.535 24.654 747.15 —
0.0407 2.609 30.409 747.14
—— 0.0499 2.683 37.312 747.15 —
0.0589 2.749 44.001 747.14
—— 0.0644 2.788 48.125 747.15 —
0.0710 2.832 53.073 747.18
—T— 0.0803 2.885 59.983 747.13 —
: 0.1010 2.991 75.495 747.13
——T 0.1171 3.064 87.458 747.16 -
0.1372 3.153 102.520 747.09.
——T 0.1575 3.235 117.700 747.09 R
0.1791 3.319 133.838 747.08
0.1986 3.394 148.344 747.03 R
o 0.2379 3.537 177.746 747.03
0.2793 3.689 208.615 747.03
o 0.3183 3.831 237.735 746.97 L L
—— 0.3592 3.987 268.338 746.96 N
0.3987 4.140 297.833 746.94
— " 0.4409 4.303 329.291 746.87 ———
T T T T T R T T T T T T T T T 1 T T T T T T 1] T T T
& ] T ¥ T T T T T T T T ] T T T L i T T ] T T L] 1] T
{ i T T T T 1 I 1 T T T T T T T T T T T ¥ T
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1 T [} T T T T

1 1 T T M L I T L T T T L T i I T T I T T T 1 1 ) ¥ T
‘ serial No. w46020 software version 2.13
—T—T  sample ID 22476 22-4/77 Start Date 02/24/04 T '
Customer CNWRA 92(, ning0S  Start Time 02:56:16 |
T Operator MR . Elapsed Time 48 min =
Sample wt 1.5936 ¢ outgas Time 720 min i
1T Profile BETS5-T Outgas Temperature 350 C ot
e t =T T T
S summary w o
T T t-Plot surface Area Report ‘ b
T T t-Plot Surface Area . 15 929 sq.m/g B
Micropore Surface Area 6.788 sq.m/g .
T T Micropore volume 0.00293 m1/g o
Correlation Coefficient 0.99933
b T T ]
T T Coulter SA 3100 surface Area and Pore Size Analyzer UL
Analysis Report ‘
—T T T 1
T Serial No. w46020 Software version 2.13 b
I -1_/77 : T T 1
- sample ID %—2-4-7-6‘ 2‘”’% Start Date 02/24/04
[~ T"T Customer CNWRA start Time 02:56:16 tor
» Operator MR Elapsed Time 48 min a
— T sample wt 1.5936 ¢ outgas Time 720 min N
Profite BETS5-T outgas Temperature 350 ¢ T
B a— T T T
_ t-Plot Surface Area Report
E— — 1 1 1
t-Plot Surface Area 15.929 sq.m/g
—T—T Total surface Area 22.717 sq.m/g e
Micropore surface Area 6.788 sq m/g
—TT Micropore volume 0.00293 ml/g o
T Film Thickness Range 0.35 to 0.50 ror
Slope 10.2966
1 Intercept 1.89487 o
Correlation Coefficient 0.99933 ‘
—rT T T 1
T—T Film Thickness vads T
(nm) (cc/g STP) ‘
—1TT T T !
0.3527 5.502
—T—T 0.3682 5.679 T
0.3796 5.804
—— 0.3942 5.966 o
0.4081 6.113
— 0.4230 6.267 T
0.4357 6.396
P 0.4607 6.636
0.4879 6.893 Page No
Witnessed & Understood by me, Date Invented by | Date
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1 1 ) T ] [} T T T T 1 T T T T T T T T T T T T T T T T T T
— T T T L
Serial No. w46020 software Version 2.13 ———
1 T T
22"7/7/7 T T T
T T sample ID 22476~ 2 M70) Start Date 02/24/04
Customer CNWRA 2.2 start Time 02:56:16 | ————
UL Operator MR Elapsed Time 48 min
Sample wt 1.5936 g outgas Time 720 min ——T
AL Profile BETS5-T outgas Temperature 350 C
7T T — T T T T
T T Isotherm Data o
1 Freespace Calculation o
T STope 0.0165 o
Intercept 0.0030 e
— 1 T T Correlation Coefficient 1.00000
— T T T ]
‘ Isotherm Data Table: ——T
— T T T
Ps/Po vads cc/g(STP) Ps mmHg Po mmHg —
. T
0.0000 0.000 0.001 744.66 —
— T T 0.0000 0.281 0.033 744.64 'j
0.0001 0.560 0.073 744.69 7
L 0.0002 0.882 0.162 744.70 ;
0.0003 1.216 0.187 744.68 S
T T 0.0005 1.618 0.342 744 .80 ‘
0.0007 1.987 0.531 744.77 r T
T T 0.0013 2.370 0.940 744.77
0.0022 2.770 1.605 744 .83 T T
LI T 0.0036 3.187 2.706 744 .81
0.0058 3.614 4.325 744 .85 T .
1 T 0.0089 3.989 6.625 744 .87
0.0142 4.326 10.611 744.83 . :
T T T 0.0222 4.608 16.562 744 .89
0.0278 4.751 20.742 744 .87 . , -
v 0.0344 4.883 25.598 744 .91
0.0417 5.009 31.041 744.92 , ,
T T T 0.0495 5.123 36.892 744 .91
0.0573 5.229 42.679 744.94 A
— T T 0.0622 5.294 46.329 744.98 |
0.0700 5.386 52.181 745.01 | |
T 1 T 0.0812 5.502 60.510 745.03
0.1004 5.679 74.838 745.06 , r
T 1T T 0.1156 5.804 86.117 745.05
0.1361 5.966 101.396 745.05 : |
T T 1 0.1564 6.113 116.518 745.09
0.1787 6.267 133.165 745.07 ' |
T T T 0.1981 6.396 147.620 745.04
0.2371 6.636 176.631 745.08 ] ;
— T T 0.2794 6.893 208.168 745.03
0.3172 7.114 236.346 745.03 : ]
F——T—T T 0.3586 7.366 267.184 745.02
0.3977 7.603 296.264 744 .97 | T
— T T T 0.4422 7.867 329.438 744.99
T T
l I I i
T T T )
T 1
T T T T T T T T T T T T T T T T T T T T T T T ! To Page No.
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T T
_——'__ﬂ.—. - L
serial No. w46020 software version 2.13 T
T T ¥
———  Sample ID 22-522 Start Date 02/24/04
customer CNWRA Start Time 05:29:04  p— T
——r—  Operator MR Elapsed Time 52 min
Sample wt 1.6782 g outgas Time 720 min T T T
S—— Profile BETS5-T outgas Temperature 350 C
T T T~
T T
1 T T
S — summary
T ] i
——— t-Plot surface Area Report
T T ¥
e t-Plot Surface Area 21.061 sq.m/g
Micropore surface Area 8.553 sqg.m/g T
- micropore volume 0.00366 ml/g
correlation coefficient 0.99924 T 1
L -
) T T T
S Coulter SA 3100 surface Area and Pore Size Analyzer
Analysis Report T T
T
T T
S — serial No. w46020 software Vversion 2.13
T 1 1
sample ID 22-522 Start Date 02/24/04 —T T 3
- Customer CNWRA Start Time 05:29:04
Oper%\tor 1 6782MR Elapsed Time 3(2) min N m—
e Sample wt . g outgas Time 720 min
Profile BETS-T outgas Temperature 350 C —T—T—1
T T { I T
' t-Plot surface Area Report T
' t—P'IgIJt Su1rc'face Area %%gg% sq.m;g T T
- Total surface Area . sq.m/g
Micropore surface Area 8.553 sq.m/g T
- Micropore volume 0.00366 ml/g
T 1 !
| Film Thickness Range 0.35 to 0.50
Slope %332%;3 T
S Intercept .
correlation cCoefficient 0.99924
Film Thicknes vad T
ilm Thickness ads
T (nm) (cc/g STP) T
— o3 o —
0.8 i —
.18 Lo —
0.4 s —
0.4866 8.956
: i Page No
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' T T T T
—T—T serial No. w46020 software version 2.13
R s B E—
— 1 1 T
sample ID 22-522 start Date 02/24/04 e
—————+—— Customer CNWRA start Time 05:29:04 Lj___r__T___
Operator MR Elapsed Time 52 min | ‘
L Sample Wt 1.6782 g outgas Time 720 min
profile BET5-T outgas Temperature 350 Cc T T
T T 1 i_T—l‘—“““""n
T T T
Isotherm Data 1
L R '
Freespace Calculation T
1 i
Slope 0.0169 T
A W— Intercept 0.0024 }
correlation coefficient 1.00000 rT———r-—ﬂ“——
L D D |
L B m—
e Isotherm Data Table ;
S
—— Ps/Po vads cc/g(STP) Ps mmHg Po_mmHg
T T
— 0.0000 0.000 0.001 745.20
0.0000 0.266 0.029 745.25 B B
—— 0.0001 0.531 0.053 745.24
0.0001 0.841 0.079 745.28 S e i
—— 0.0002 1.182 0.172 745.30
0.0003 1.515 0.190 745.33 T
————t 0.0004 1.939 0.307 745.37
0.0005 2.312 0.407 745.34 T
——T 0.0010 2.838 0.745 745.42 ;
0.0015 3.248 1.125 745.43 T
— 0.0024 3.678 1.794 745.44 ‘
0.0037 4.126 2.736 745.48 ]
— 0.0055 4.593 4.070 745.50 |
' 0.0082 5.073 6.108 745.53 ——
0.0114 5.422 8.534 745.58
rorT 0.0166 5.742 12.400 745.60 e
0.0236 6.023 17.580 745.57
o 0.0284 6.174 21.195 745.60 T
0.0340 6.319 25.369 745.62
T 0.0404 6.461 30.111 745.60 1
0.0469 6.591 34.959 745.60
L 0.0537 6.715 40.027 745.61 —~_ T
0.0583 6.795 43.448 745.60
L 0.0635 6.878 47.311 745.63 I e s e
I ——— 0.0703 6.983 52.409 745.62 |
0.0800 7.117 59.676 745.61 —— T
0.1018 7.384 75.882 745.59 ‘ :
L 0.1159 7.543 86.418 745.57 T
0.1360 7.747 101.423 745.55
L 0.1573 7.952 117.260 745.52 T
0.1764 8.129 131.482 745.46
L 0.1985 8.319 147.964 745.42 —
0.2386 8.649 177.873 745.38
LI 0.2774 8.956 206.750 745.34 ,
0.3175 9.264 236.651 745.29 ‘
T 0.3586 9.585 267.218 745.23 e S
. 0.3981 9.886 296.642 745.20
o 0.4415 10.225 328.988 745.16 P
1 1 T ¥ 1 T T ¥ 1 T T T [ 1 T T T T T T :
] To Page No.
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T 1 I I T T T T

I serial No. w46020 software version 2.13
T sample ID 22-686 start Date 02/24/04 T
- Customer CNWRA . Start Time 142:
Oper?tor MR Elapsed Time 738 min T
SE— Sample Wt 1.7348 ¢ outgas Time min
Profile BETS5-T outgas Temperature 350 C L
! ! T T T
T T [ L
summary ;
t-Plot Ssurface Area Report T
T t-Plot Surfac$ Area 12 ggg sq. m;g o U
S — Micropore Surface Area sq.m/g
Micropore volume 0.00265 ml/g T
A Correlation Coefficient 0.99946
T Coulter SA 3100 Surface Area and Pore Size Analyzer B
A Analysis Report
b serial No. w46020 Software Version 2.13 T T 7
A ‘ ——
Sample ID 22-686 Start Date 02/24/04 |
T Customer CNWRA S%art gimg 06;;2:15 Y
Operator MR Elapsed Time min
1 Sample wt 1.7348 ¢ Qutgas Time 720 min rroorTT
I profile BETS-T Outgas Temperature 350 C
t-Plot Surface Area Report ‘
t-Plot Surface Area 15.086 sq.m/g
T Total SurfacefArea 2% i;i sq. m;g LI
Micropore surface Area sq.m/g
1 Micropore volume 0.00265 ml/g T T
1 Fitm Thickness Range 0.35 to 0.50 i' T
Slope 9.7515
1 Intercept 1.71591 T 1
Correlation Coefficient 0.99946
— T T e e N A
T Film Thickness vads LA R R
I (nm) (cc/g STP)
0.3519 5.123 ‘
T 0.3701 5.321 T
‘ 0.3799 5.425
T 0.3943 5.571 T T
0.4092 5.719
T 0.4221 5.844 T J T
. 0.4357 5.976 ‘
‘ 0.4609 6.210 ‘
. 0.4878 - 6.452 \geNo._
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————— Serial No. w46020 software version 2.13 1
|
T T T T
sample ID 22-686 Sstart Date 02/24/04 |
——r—————— Customer CNWRA start Time 06:42:15 r——
Operator MR Elapsed Time 53 min
—————— Sample Wt 1.7348 g outgas Time 720 min T
Profile BET5-T Qutgas Temperature 350 C
T T T i T T
__'_l__.r__‘ }I T T
Isotherm Data
T T T T
Freespace Calculation |
T T T T
Slope 0.0179 K
— Intercept 0.0056 i T T
correlation coefficient 0.99999 |
T T T T
— Isotherm Data Table | —
B Ps/Po vads cc/g(STP) PS mmHg PO mmHg T
e 0.0000 0.000 0.001 745.26 i
0.0001 0.254 0.047 745.28
A 0.0001 0.510 0.091 745.30 X ——
0.0002 0.807 0.155 745.30 ;
- 0.0004 1.136 0.332 745.31 T
0.0006 1.457 0.426 745.34 :
s ——— 0.0008 1.791 0.633 745.34 T
0.0012 2.145 0.885 745.33 ‘
— 0.0020 2.513 1.468 745.33 S ma—
0.0033 2.897 2.433 745.33
- 0.0052 3.295 3.877 745.32 T
0.0085 3.691 6.323 745.34 g
- 0.0134 4.004 10.006 745.33 T
0.0210 4.266 15.673 745.31 |
S — 0.0266 4.400 19.828 745.30 e
0.0329 4.523 24.497 745.29
A 0.0400 4.641 29.796 745.27 R M
0.0473 4.747 35.256 745.24 {
A— 0.0549 4.846 40.899 745.22 F——
0.0600 4.908 44.686 745.19 i
A 0.0656 4.973 48.900 745.16 T
0.0706 5.030 52.639 745.14
SO — 0.0802 5.123 59.725 745.11 —
) 0.1030 5.321 76.753 745.07
A — 0.1160 5.425 86.431 745.05 P —T
0.1362 5.571 101.472 745.02
e — 0.1579 5.719 117.646 744.99 ———
: 0.1773 5.844 132.091 744 .96
I — 0.1981 5.976 147.602 744.92 ——
0.2374 6.210 176.847 744 .88
0.2793 6.452 208.053 744 .85 e —
' ' ' 0.3179 6.674 236.742 744 .80 i
. — 0.3585 6.906 267.021 744.75 ——
0.3993 7.139 297.332 744.72 i
- — 0.4409 7.374 328.314 744 .68 — T
T T T T 1 } T T T
T 1 T T T T ¥ 1 ] L] T T 1 T 1 T ) T ¥ i T ] ¥ T
T T T T T T T T T T T T T T T T t 1
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- serial No. w46020 software version 2.13
sample ID 1899s Start Date 02/26/04
L Customer CNWRA Start Time 03:06:20
Operator MR Elapsed Time 30 min
T Sample wt 1.1076 ¢ outgas Time 180 min
profile BET5-T outgas Temperature 200 ¢C
T :
T T
. summary
=TT .
t-Plot Surface Area Report
— ¢ r
t-Plot Surface Area 9.901 sq.m/g
- Micropore sSurface Area 0.738 sq.m/g
Micropore volume 0.00023 ml/g
S Correlation Coefficient 0.99997
11
- Serial No. w46020 software version 2.13
rol sample ID 1899s Start Date 02/26/04
. Customer CNWRA start Time 03:06:20
Operator MR Elapsed Time 30 min
" Sample wt 1.1076 ¢ outgas Time 180 min
Profile BETS-T outgas Temperature 200 ¢
' t-Plot Surface Area Report
' t-Plot surface Area 9.901 sq.m/g
: Total Surface Area 10.639 sgq.m/g
Micropore sSurface Area 0.738 sq.m/g
| ‘ Micropore Vvolume 0.00023 m1/g
: Film Thickness Range 0.35 to 0.50
Slope 6.4004
: Intercept 0.14825
Correlation Coefficient 0.99997
1
: Film Thickness vads
(nm) (cc/g STP)
' 0.3516 2.394
: 0.3679 2.503
0.3829 2.600
: 0.3961 2.686
0.4099 2.773
: 0.4233 2.858
0.4364 +2.942
: 0.4619 3.104
0.4880 3.270
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T T T T T T I T 1 T T T T T T T T T T T T T T T I T
—r— _I T T T T 1 T T
Sample ID 1899s Start Date
L Customer CNWRA start Time ,85{32{?8 ST
Operator MR Etapsed Time 30 min
SR Sample wt 1.1076 g outgas Time 180 min | T T 7
Profile BETS5-T outgas Temperature 200 ¢
——T T T T T
I ' T T T
Isotherm Data
— ] T ¥ ]
Freespace Calculation ‘
- F T T T
Slope 0.0191 i
I— Intercept 0.0029 P T
Correlation Coefficient 1.00000 :
) T T T Y
ES— Isotherm Data Table ; o
— Ps/Po vads cc/g(STP) PS mmHg PO mmHg 5' or
I 0.0000 0.000 0.001 T T
0.0000 0.401 0.037 ;22:33
— 0.0004 0.797 0.292 748.88 A
0.0021 1.227 1.557 748.88
I 0.0070 1.581 5.223 748.85 T T
0.0199 1.890 14.906 748.91
I 0.0347 2.070 25.991 748.90 T
0.0414 2.133 31.026 748.91
I 0.0501 2.203 37.490 748.87 L
0.0608: 2.278 45.547 748.95
S - 0.0701 2.338 52.542 749.06 T
;;05079&ﬂ .. 2.394 59.795 748.90
I 071001 2.503 74.976 748.92 ror
0.1201 2.600 89.949 748.93
SE— 0.1388 2.686 103.929 748.90 T
0.1589 2.773 119.012 748.88
I— 0.1791 2.858 134.140 748.86 T
0.1992 2.942 149.165 748.85
I 0.2390 3.104 178.946 748.80 L
0.2796 3.270 209.389 748.82
— 0.3189 3.434 238.778 748.81 T
0.3598 3.606 269.433 748.76
E— 0.3992 3.780 298.953 748 .83 ' ro '
0.4397 3.961 329.211 748.77
| p— T 1T 1 T e o
| ; T‘\"\; T T T T T T T T T T T T T T T T T T T T T
: . ; . T ) / ) T ; T T T T T T T T T T T T L) T
, . . : . r T : - Pt I T T T T T T T T T T T T T T I
T T T T T T T T T T T T T T T T T T T T T T 1 T T T !
T T T T T T T T T T T \1 %h T T T T T T T T T ¥
T T T [} I T 1 T T T ) T ) T T T T T T T T T T j T 1
1 T 13 I ] i I I I I 1 T ) T T 1 T T T T T T i T 1
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T T T T T 1
T ¥ 1 L] 1 L] T ¥ 1 1 i 1 1 T T I T T T 1 T ) T T ]
—i——|- T T T T T T l T T T o T T
A— Sserial No. w46020 software version 2.13» —
' sample ID 80055 Sstart Date 02/26/04 b
Customer CNWRA Start Time 5:06:11
. Oper?tor MR Elapsed Time 27 min b
R - Sample wt 1.6742 ¢ outgas Time 180 min
Profile BETS5-T Outgas Temperature 200 ¢ b
H { T [
' summary ; b
T t-Plot Surface Area Report i b
7 t-Plot Surfac$ Area 1.742 sq.m;g ;' '
Micropore surface Area 0.160 sq.m/g |
' Micropore volume 0.00006 ml/g | ]
Correlation Coefficient 0.99998 T
T T T
— Serial No. w46020 software version 2.13 T
o sample ID 80055 Start Date 02/26/04 |
. Customer CNWRA Start Time 05:06:11 ——
' Operator MR Elapsed Time 27 min |
Sample wt 1.6742 ¢ outgas Time 180 min
L profile  BETS5-T .outgas Temperature 200 ¢ |
T T - =  —
L t-Plot surface Area Report - e
T t-Plot Surface Area 1.742 sq.m/g o
Total surface Area 1.902 sq.m/g —
o Micropore surface Area 0.160 sg.m/g
— Micropore voiume 0.00006 m1/g |
Film Thickness Range 0.35 to 0.50 ——
T Slope 1.1259
Intercept 0.03731 e B
T Correlation Coefficient 0.99998
I i i i
Film Thickness vads : -
L (nm) (cc/g STP) ‘
T 0.3528 0.435 b
0.3678 0.452 —
T 0.38%2 8.428
0.3 .484
T 0.4103 0.499 T
0.4236 0.514 —
1 0.4366 - 0.528 .\
0.4624 0.558 - _
T 0.4880 0.587 | To Page No.
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T T T T | . : . i :
] T T T 1 T T T T T T T T T T T T T T T T Y T T T
I 02/26/04
S start Date
gﬁgglgeiD ggSgA Start g1me 05596é%$ T
SE——— Elapsed Time i
ggﬁg?goﬁt 1.6742Mg outgas Time 18%0812 e E— .
- outgas Temperature
. Profile BET5-T g p _
_'_r-_; T 1 )
- Isotherm Data —
S Freespace Calculation ) i‘ _
' 0.0182 |
[ ilggﬁcept 0.0044 ——
S ——— Correlation coefficient 0.99999 -
| Isotherm Data Table T T
Ps/Po vads cc/g(STP) Ps mmHg PO mmHg —
0.000 0.001 750.58 T r
8'8828 0.238 1.445 750.58 |
T 0.0140 0.332 10.489 750.60 T
0.0361 0.381 27 .087 750.54 !
T T 0.0426 0.391 31.959 750.61 .
A 0.0511 0.402 38.382 750.55
: 0.0600 0.413 45.038 750.57 — T
- 0.0706 0.424 52.987 750.57
0.0813 - 0.435 ..61.043 750.56 — T
I 0.1000 T 0.452 775.037 750.62
0.1193 "0.468 89.535 . 750.56 — T
. 0.1395 0.484 104.708 750.58
T 0.1596 0.499 119.789 750.60 —
‘S 0'1796 0.514 134.806 750.55
0.1996 0.528 149.805 750.59 —1 r
0.2397 0.558 179.903 750.54
T 0.2796 0.587 209.889 750.55 —
0.3195 0.618 239.767 750.55
T 0.3597 0.650 ©269.943 750.52 S
0.3996 0.683 299.905 750.52 |
T 0.4396 0.717 329.927 750.52 e
J ¥ T T T T T T T T T T T T T T T T T T T T T T T
' ' ~JI_ T ! T T T T T T T T T T T T T T T T T T
1 1 T I\l\ 1 T T T T T T 1 T 1 T ) T T T T T 1 I
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ey
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1 1 ] T T 1 T I 1 1 T T T I 1 T 1 i T I \ T T I I T
T T T T T T T T T T T T T T T T T T 1 T T T \I T T T
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T T T T T T T
mass (q) begore oidgaiding . 7/ofe/
maﬂm Htr /Juﬂ“mm/)’m 2ioflez

) T 1 1 1 T L] T T I 1 L T I T T T I T T T | ¥ T [] T
— T T T
Serial No. w46020 software version 2.13
1 . T T T
—T Sample 1D MONT Start Date 02/26/04 I B m—
Customer CNWRA start Time 06:21:17
—T Operator MR Elapsed Time 1 hrs 5 min 7
sample wt 0.8357 ¢ Outgas Time 180 min
- Profile BETS-T outgas Temperature 200 ¢ T
—— —
T Summary T T T
T t-Plot Surface Area Report 11 (aa—
— t-Plot surface Area 59.562 sq.m/g T
Micropore Surface Area 46.846 sg.m/g
—T Micropore volume 0.02076 ml/g T T
Correlation coefficient 0.99883 ‘
— 1 T T T
1T T 1 T
—T Serial No. w46020 software version 2.13 T
S — ) T 7 T
Sample ID MONT Start Date 02/26/04
—T Customer CNWRA start Time 06:21:17 T
Operator MR Elapsed Time 1 hrs 5 min :
T Sample Wt . ..0.8357 ¢ . . .outgas Time ...180 min T
co..profile_ - -  BETS5-T . __ _outgas Temperature 200 ¢
L T T T
R — o o ' T T T T
t-Plot Surface Area Report ;
— T T T
t-Plot surface Area 59.562 sq.m/g
T Total surface Area 106.408 sq.m/g — 7
Micropore Surface Area 46.846 sq.m/g ‘
"1 Micropore Vvolume 0.02076 ml/g I I m——
- Film Thickness Range 0.35 to 0.50 —
Slope 38.5016 i
T Intercept 13.41705 [ e
Correlation Coefficient 0.99883 |
—T 1 T T T
e — Film Thickness vads e I
(nm) (cc/g STP) ;
1 T T T
e 63 .24
. 27.5
0.3805 28.074 o
0.4073 29.175 |
S 0.4229 29.784 T
0.4347 30.227
— 0.4601 31.122
0.4871 32.047 | Page No.
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T 1 T T 1 T T T 1 T T T T T T T T T T T T ¥ 1 T
T ] 7 3T 1 T
—  Sample ID MONT start Date 02/26/04 ——
Ccustomer CNWRA Start Time 06:21:17
T Operator MR Elapsed Time 1 hrs 5 min ————
Sample wt 0.8357 ¢ outgas Time 180 min
——  Profile BETS-T outgas Temperature 200 ¢ | —— 1
T il T T T T
——  Isotherm Data ; —
— Freespace Calculation : 1
‘ Slope 0.0194 L
' Intercept 0.0045 T T
— Correlation coefficient 0.99999 ——
! } T T T Y
Isotherm Data Table :
l Ps/Po vads cc/g(STP) Ps mmHg PO mmHg ot
' 0.0000 0.000 0.001 750.66 B
T 0.0000 0.534 0.025 750.69 ; ——1—1
0.0001 1.069 0.047 750.73 |
— 0.0001 1.688 0.073 750.74 j —
0.0002 2.372 0.141 750.74
. 0.0002 3.039 0.143 750.77 —
0.0002 3.738 0.178 750.74
T -0.0002 . 4,493 ...0.178. 750.74. —————
..0.0003. _ . -.5.281 . 0.206 .. 250273 _
r— -.0.0003... 6.128 . 0.207 _ . 7150.75 ——
- 020003 7.019 0.237 750.74
1 0.0003 7.967 0.239 750.71 —
0.0004 8.970 0.271 750.70
— 0.0004 10.033 0.287 750.71 —————
0.0005 11.154 0.344 750.64 ‘
— 0.0005 12.354 0.404 750.64 ; -
0.0007 13.591 0.546 750.58 |
— 0.0010 14.829 0.717 750.64 ———
0.0014 16.470 1.084 750.63
— 0.0020 17.703 1.509 750.57 —
0.0030 18.905 2.218 750.55
— 0.0046 20.090 3.443 750.55 —
0.0075 21.228 5.639 750.54
— 0.0103 21.927 7.765 750.48 - —
0.0143 22.588 10.710 750.50
— 0.0192 23.207 14.412 750.46 S—
0.0250 23.778 18.769 750.46
— 0.0290 24.102 21.792 750.45 ——
0.0333 24.431 24.992 750.41
— 0.0385 24.751 28.894 750.31 ————
0.0436 25.063 32.682 750.33
S 0.0486 25.362 36.486 750.32 : ——
0.0541 25.652 40.552 750.26
— 0.0578 25.853 43.387 750.25 ; o
0.0620 26.059 gg.ggg ;28.%3
—— 0.0710 26.461 . . :
0.0802 26.84(6) gg.%gg ;gg.%g ‘ L
0.1008 27.56 . . L
T 0.1169 28.074 87.651 750.06 T
——— 0.1339 28.594 100.457 750.04 ——
T T 4 ¥ T T T T T T T T 1 T [ 1 T T L] T T T ¥ 1 1
1 T T T T T T 1 T L] T T T 1 1 T T T T 1] T
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0.1551 29.175 116.327 750.07
U T 0.1786 29.784 133.954 749.99 T 1T U
0.1966 30.227 147.499 750.08
T T T 0.2362 31.122 177.124 749.98 L T
0.2783 32.047 208.711 750.02
T T 0.3145 32.835 235.899 749.99 [T T 17 T
0.3582 33.760 268.638 749.94
L T T 0.4001 34.609 300.078 749.97 LN R T
0.4421 35.436 331.588 749.95
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Y 4 T ¥ T T 1 T T T f
, 4 . 7/6/7/
T (yv T /I\’ 1 T T J r 4L T T T T T T 1 T T
) ] T 1 1 T [] T T T T T 1 1 T T ¥ T T T T L T T ) 7 ]
T T T T T T T T T T T T T T T T A T T T T T T LN T T
T T Serial No. w46020 software version 2.13 T
T ’ : T J
| Sample ID MONT2 Start Date 03/02/04 |
Customer CNWRA start Time : 02:58:37 ooy
- ——— Operator MR Elapsed Time 1 hrs 3 min
sample Wt 0.8571 g Outgas Time 180 min L
b ———— Profile BET5-T Outgas Temperature 200 c —
S S i T T T
- Summary —
| —p—7 t-Plot surface Area Report —
S— t-Plot Surface Area 59.385 sq.m/g
Micropore Suqface Area 048é8%§ s?]m/g R
Micropore volume . mi/g
Correlation Coefficient 0.99905 L
1 1 T T T
"7 7 ‘serial No. w46020 software Vversion 2.13 ror
r T 1 T T T
L —— Sample ID MONT2 Start Date 03/02/04
Cusgomer CNWRA S%art gimg i h 02:;8:37 o
Operator MR Elapsed Time rs min
T sample wt 0.8571 g outgas Time 180 min o
L Prof11¢ BETS5-T Outgas Temperature 200 cC —
SN M E— | T T T
S t-Plot surface Area Report —
t-Plot Surface Area 59.385 sq.m/g
T Total SurfacefArea 122.;23 sq.m;g L
Micropore Surface Area . sq.m/g
L Micropore volume 0.02055 ml/g o
L F11m Thickness Range 05353853 0.50 L
. Slope .
Intercept 13.28532 L
Correlation coefficient 0.99905
L ) T T T
T T Film Thickness vads LN
I (nm) (cc/g STP) NE—
0.3533 26.738 %
I 0.3 23 A
0.3929 28.411 T
0.4069 28.985
L. 0.4218 29.551 L
: 0.4364 30.092
L 0.4590 30.894 ‘
B 0.4856 ~ 31.816 - foPageNo.
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Sample ID

MONT2 Start Date 03/02/04
T T T Customer CNWRA Start Time 02:58:37 | © T '
Operator MR Elapsed Time lhrs 3min |
T T T sample wt 0.8571 g outgas Time 180 min |
Profile BETS-T outgas Temperature 200 ¢
——r—rT T T I
Isotherm Data . :
T T T I !
Freespace Calculation ——1
— 1 1 1 .
Slope 0.0191 ‘
L Intercept 0.0020 ot
correlation Coefficient 1.00000 —
R I
L — Isotherm Data Table T
— T Ps/Po vads cc/g(STP) Ps mmHg PO mmHg T
— T T T 0.0000 0.000 0.001 741.03 T
0.0000 0.523 0.014 741.01
L 0.0000 1.041 0.031 741.00 L
0.0001 1.647 0.047 741.09
L A 0.0001 2.320 0.096 741.13 et
0.0001 3.069 0.102 741.21
L L 0.0002 3.903 0.131 741.20 P
0.0002 4.641 0.133 741.37
— T T T 0.0002 5.413 0.152 741.44 P
0.0002 6.239 0.152 741.38
— T T T 0.0002 7.110 0.178 741.55 o
0.0003 8.034 0.186 741.58
L 0.0003 9.011 0.213 741.53 T
0.0003 10.055 0.235 741.69
T T 0.0004 11.157 0.287 741.71 L
0.0005 12.328 0.356 741.88
T T T 0.0007 13.949 0.554 742.04 L
0.0010 15.160 0.733 742.07
LI 0.0014 16.359 1.009 742.04 Tt
0.0019 17.561 1.403 742.28
— T T T 0.0028 18.745 2.097 742.35 T
0.0044 19.902 3.238 742.27
L 0.0072 21.016 5.340 742.38 o
0.0099 21.703 7.328 742.57
T T T 0.0136 22.355 10.116 742.41 L
0.0183 22.968 13.592 742.53
T T T 0.0240 23.539 17.842 742.58 L
0.0279 23.865 20.708 742.53
T T—T 0.0322 24.190 23.900 742.50 T
0.0370 24.514 27.455 742.46
T 0.0420 24.827 31.176 742.43 o
0.0472 25.127 35.039 742.39
—TT T 0.0525 25.419 38.985 742.38 T
0.0564 25.613 41.845 742.35 l
—T T 0.0603 25.819 44.779 742.42 L
' 0.0698 26.249 51.799 742.37
—T T 0.0819 26.738 60.821 . 742.34 L L
0.1004 27.383 74.509 742.39
— T T T 0.1148 27 .842 85.257 742.43. J I I
0.1341 28.411 99.575 742.38
— 0.1545 28.985 114.693 742.39 T T
1 1 ] ¥ T T 1 1 T L] T T T 1 1 ¥ ] T H 1 L T i T 1
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0.3586 33.579 266.220 742.33 |
—T—T—T— (.3977 34.370 295.235 742.30
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76 BookNo.______  TITLE TITLE Book No.________
From Page No.é_ . M‘/ d"' W [0/771" I From Page No. OZ, dM,e d)’ M,é éﬂﬂf R
The Zp77/ Jusgee arza (mz;) //au/h'—@ | Sample ID” Mopr2. /7 T
/ﬁ/ (77 wal w/fk//y Cpeaz? ratpe O 7/(//76/) | ﬂm‘d&& Qor Qradrep 1D, Mﬂ/?ﬁi’ o
P00 S war Jligphf Ly [owei~ 1Par 7775 epectd [V , Yipg, L0475
value (74ef/5%) " Wi , / , /W 20/76
” KM/MM//? ﬁ?’é (fWZg Mﬂ/ Mﬂ/W T T T T T T T - T T T T T T 1 T T ] T T T T T ¥ ¥ 1 ’I T T
/’g_//,//r he %70/7/)77///////7//6’ mgé/%?’ /77/47 %4’ ) _ s TE30 r : 25 SR
), [f /776 M//WWW -2 “7)0 T = serial No. w4 software version 13
T T | L T T T T
— — L Sample ID MONT3 Start Date 03(03{04; T
M%ﬂ(é Trd_Tnaliies ol TP 22 Pezir = [ g c SR I ¢
P . .
ﬂ,/ /l <%W/// éé %WMM/ dﬁﬁ/}?m ‘ I— giggﬁem o'gggg-‘% 83%3:2 -Tr;mSeratur‘e 20812 1
. %ﬁﬁ?ﬂéﬂm caltr’ Le - I e
T I. ﬁgﬂ/ T T T T T T T T T T — 1 T Summary I 1 1 ! !
W t-Plot Surface Area Report :
T T T T T T L T T T T
5%%%22 ﬁ/fﬂ/ %ﬂ/ﬁ//&f ﬂ/ /W/ﬂf/)?ﬂ////ﬂ/?/f / — I t-Plot surface Area 59.412 sq.m/g T
e 1. i cropors verume: T o%0303 mive’S
e - : - o ooyt [~ correlation coefficient 0.99887 g St
’ ;Elkl ﬂhﬁ&/j]ﬁldl T T T T T T T T T T T T T T T T T T T T 1 J I I I
) AAR DA B A L L T T serial No. w46020 Software version 713
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T — 11 ‘ ‘ T f ¥ T
A — T ——T—— . — _—— Sample ID MONT3 Start Date 03/03/04 S —
Jimplel " Tkt frer |7 customer HHR I CI s S
) /' UL sample Wt 0.8604 g outgas Time 720 min
— ‘r/fklf | Profile BET5-T Ooutgas Temperature 200 C ——py—q
(‘,Wn’ﬁ/ﬁ /D T T T T
I T 1 [] i T _I_____l___[__.l—-—-l—_ T T T T T T T T T T T T T T T T T
e — o I I 2 Juneos mE | t-Plot surface Area Report e
|0/?‘f7 — Mﬂh+<? Zgo\v 18] r /O : I t-Plot surface Area 59.412 sq.m/g —
| o P00 M Cropore Supface Area i 501 22 s
T T T T T T T T T T T T T T T T T T T T T T T T T T I | L M1cropore volume 0.02043 m /g ! ! T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T g}-‘m Thickness Range 03354015:8 0.50 T T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T 11 Inggﬁcept 13. é0498 ! v T
XM/WMb T —— I Correlation coefficient 0.99887 —
T T T n T T T T T T T T T T T T T T T T T T T T T T T T Film Thickness vads T f 1
T T T T T T T T T T T T (nm) (cc/g sTP) T , '
0.3533 26.650 ——
e o T E T T 0.3684 27.323
| 0.3785 27.747 I
: reroT T ' ' 0.3936 28.371
0.4077 28.931 N
T T T T T T T T T T T T T T T T T T T T T T ‘-\1 T T T L 0-4212 29.468
T T T T T T T T T T T T T T T T T T T T T T T T 1 1 0'4351 29'992
| ToPageNo.____ 04873 31800 | _Toragene
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T T T ! T 1 T T T T T T 1 T T T T T T T T T T T 1
T 1T 71T ¥ T T
Sample ID MONT3 Start Date 03/03/04
Customer CNWRA Start Time 03:09:58
Operator MR Elapsed Time 1 hrs 8 min
| ————Sample wt 0.8604 ¢ outgas Time 720 min—
Profile BETS5-T outgas Temperature 200 ¢!
T T T T T T
Isotherm Data o
L Freespace Calculation o
T 71 r p T
slope 0.0191 ' '
— Intercept 0.0072
Correlation Coefficient 0.99998 roor T
T T T : — T T T
— Isotherm Data Table ————
1 Ps/Po vads cc/g(STP) Ps mmHg PO mmHg —————
S—— 0.0000 0.000 0.001 743.72
0.0000 0.511 0.020 743.67 L
— 0.0001 1.032 0.039 743.68
0.0001 1.634 0.061 743.73 L
—— 0.0002 2.296 0.123 743.75 —
0.0002 2.949 0.123 743.71
0.0002 3.781 0.160 743.76
T 0.0002 4.516 0.161 743.81 Tt
— 0.0003 5.290 0.186 743.82
' 0.0003 6.116 0.186 743.82 Tt
————— 0.0003 6.985 0.217 743.85 —
0.0003 7.913 0.217 743.83
—— 0.0003 8.888 0.247 743.84 :
0.0004 9.927 0.267 743.88 tor
0.0004 11.016 0.322 743.89
L 0.0005 12.179 0.385 743.89 T
0.0008 13.791 0.580 743.87
rreT 0.0010 14.996 0.755 743.93 e
0.0014 16.194 1.038 743.92
T 0.0020 17.388 1.458 743.92 e
0.0028 18.571 2.119 743.92
T 0.0044 19.725 3.259 743.93 L
0.0070 20.839 5.240 743.90 :
L 0.0096 21.527 7.169 743.95 ot
0.0132 22.189 9.831 743.95 °
roor 0.0178 22.804 13.263 743.94 L
0.0233 23.378 17.322 .743.90
L 0.0271 23.706 20.189 743.89 L
0.0314 24.035 23.364 743.86
L 0.0362 24.360 26.899 743.89 L
0.0411 24.674 30.539 743.89
T 0.0462 24.976 34.378 743.87 T
0.0515 25.271 38.296 743.87
T 0.0552 25.468 41.077 743.87 T
0.0592 25.670 44,065 743.80
L 0.0634 25.877 47.133 743.84 T T
0.0698 26.165 51.882 743.77
T 0.0819 26.650 60.894 743.75 o
0.1008 27.323 74.967 743.77
I R 0.1141 27.747 84.847 743.72 UL
0.1353 28.371 100.595 743.72
oo 0.1557 28.931 115.760 743.72 T
i
) To Page No.
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T 1 1 T ¥ T T ] 1 1 ] T T 1 T T I T T
0.1760 29.468 130.894 743.66
T T T 1 0.1972 29.992 146.649 743.64 T
0.2381 30.910 177.030 743.59
L B B 0.2786 31.800 207.136 743.56 e
0.3145 32.571 233.824 743.55
L B 0.3583 33.488 266.423 743.50 UL
0.3997 34.337 297.146 743.45
LI B 0.4409 35.161 327.727 743.38 UL
| H 1 I 1 T L I I - T T T I T I T T 1 1
] 1 T t T ) T T T T T T T T T T 1 1 T H l” T T T ] ¥
i ¥ 1 T T T T T T T T T T T T 1 T 1 T T ] T T T T 1]
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\
1 ! \l 1 1 T T T T 1 1 I T T 1 T T T T T T T T T T
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I T T T T T [] T T T T T T T T T \ T T T T T T T T T T
T H T T T T T [ [ T T 1 T 1 T T T \ T T 1 T T T T T 1
T T T T 1 T T T T T T T I T I T 1 \ ] T T T ] T 1 1
T T T 1 T 1 T ] 1 T T T T i T T 1 ] T \I T T T T 1 T
1 T T T T 1 T T i T T T T T 1 T [] T T \l 1 J T T I
T 1 ) I T 1 T [ 1) T T T T 1 T [] T T 1 ! \I t T 1 T
1 1 T 1 1 t 1 T I 1 T T 1 ) T T 1 T T T 1 \I ] T T
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A literature search was conducted at the request of Paul Bertetti to determine the optimal
parameters (temperature and time) for Brunauer-Emmett-Teller (BET) surface area
measurements using nitrogen as a carrier (N-BET). Three documents provided helpful
information and are referenced at the bottom of this entry.

N-BET surface area values increase significantly as a function of outgassing temperature. !
When outgassing temperature is elevated, humidity can be removed from the interlayer
sites of clays which results in more nitrogen adsorption and therefore a higher N-BET
surface area value. | When outgassing temperature is increased over 230°C interlayer water
will continued to be released, eventually resulting in the collapse of the layer structure of
the clays and producing a low BET surface area value.

Studies show a stable value of N-BET surface area can be acquired for clays, quartz, and
calcite with an outgassing temperature of 200°C and an outgassing time of 6 hours.>

This literature review information was given to Paul, who decided all 59 surface area
analyses for NC-EWDP-22PC-0305 ‘interval’ <#35 samples will be analyzed using an
outgassing temperature of 200°C and an outgassing time of 6 hours. The key was to lower
the outgass temperature to prevent sample damage. These parameters are different from
the original ones (350°C and 12 hours) listed in the initial entry (710/18-19). The 13 NC-
EWDP-22PC-0305 ‘interval’ <#35 samples analyzed prior to this method change (710/20-
59) will be re-analyzed using the new method. These 13 samples will be re-analyzed after
the other 46 samples are analyzed for the first time.

References:

! Metz Volker, Hadas Raanan, Heike Pieper, Dirk Bosbach and Jiwchar Ganor. (2005)
Towards the establishment of a reliable proxy for the reactive surface area of smectite.
Geochimica et Cosmochimica Acta 69 (10), 2581-2591.

2 Velde B. (1992) Introduction to Clay Minerals. Chapman & Hall.

3 (Clausen, Liselotte and Ida Fabricius. (2000) BET Meausurements:

Outgassing of
Minerals. Journal of Colloid and Interface Science 227,7-15. :

fee 1/77'//7'4/

pir - TN FAT apg  TULFO

Sapple prefik & M- EWDY-220C 0305

T

Tz Arar Joadiel ok

T 4

T

i |\/ I é‘

NCEWPP 22 P¢ g305

I ¥ 1

#25 Jopi ‘ure “prplel el {1 007400009 |

! T 1 T

T T

T 1 T T

T T

T 1 T T

T

befare puf7aqing
lk//l r ll‘!l ¥ N4 T

T T H T

B

=N
T

W/

U

Jm

ple 109

)

Z%%%aﬁ%?q |
Anales

Yigdlg)

]

Jurige 1D

3 T 1

T

T T

T T

I 1 1 T

«575’/)’5’7@ /0|

22709 2

7

13077

L

T

#35_

T

[l

795538

T

L 491

2S5 0-7/7/. 22-7/G" . '
LAE25 T T T T T T T g gineds AT n .
25 293890 09

158.2= 547, k 7 7 June N Zuk o |

IS

T T T T

I -

J7 T

Witnessed & Understood by me,

Date Invented by

Recorded by

To Page No.

Witnessed & Understood by me,

Date

Invented by

Recorded by




82

Project No.

Book No. .

TITLE

From Page No.

I 1
TITLE

Project No.
Book No. _

T T T

T

10 June 08 A7

T

T T T T T T

From Page No.

13 Junge 0~ 27K

I 1 I i

1 i U I

1 1 T U

$28 1pihal 2ty s 70 Jig47_and 2i/f0._ ,),

mple (D N EWDP 22PC 0305 S9s7¢ 5‘%? o <#35

(d/‘??//é /O /Q/MQ/ o W Luwp 220¢ 0305 C

wafﬂ@ AreR_afiplya 10 22~

570

T

T

T

Wjse(a)

Detare Qa0 1ng. 710 /F1

jéw%e rea rafoe w[ W ER/DPPIZPC d305~ < =

Miagty)

L&’WM ng. 7/0/42

A f 0/7/4 /ﬁ/( J'ﬁ/ﬁﬂ/fJ

Abler— /Mmyﬂm g

T T T T

/4///&4/&% \

pprt Jadgagpe
lmple 757" " Jugutrec / W/ é(%ﬂwff(/

- Wa f(@)*f

A 05Tl  225F¢

1 T T T

35

T T T H

Zs0~ Y7L 22-7/ AL ].7194
<#35
327547  22-753  AL00SA " " Lp5e7
D T —

Sk %/WMM .
*\\\\\\

‘\\\\‘\\‘ /{;>

T

To Pag

Witnessed & Understood by me,

Date

Invented by

Recorded by

T T 1 T T T

T T T T

Serial No.

Recorded by

w46020 Software version 2.13
1 1 T
T T T
T sample ID 22-596 Start Date 03/11/04 '
Customer CNWRA Start Time 03:27:10 —— T
T T T Qperator MR Elapsed Time 42 min |
Sample wt 1.6164 ¢ outgas Time 0 min 1
T T T profile BETS5-T Outgas Temperature 200 C
S ‘r T T T
T T ]
— T U ' Summary I
t i
[ T T ' t-Plot surface Area Report b
T [} 1
T T t-Plot surface Area 14.413 sq.m/g '
, Micropore surface Area 5.123 sq m/g T
T T Micropore volume 0.00219 m1/g
Correlation Coefficient 0. 99956 I
A
T T
— T T Coulter SA 3100 Surface Area and Pore Size Ana1yzer L
Analysis Report T T
I
? —
— T T Serial No. w46020 software version 2.13 s
) ‘l T T T
Sample ID 22-596 Start Date 03/11/04 7
— T T Customer CNWRA start Time 03:27:10
Operator MR Elapsed Time 42 min 4—7—g7—7
T T Sample wt 1.6164 ¢ outgas Time 0 min
Profile BETS5-T oOutgas Temperature 200 C +—v—7
-
T T T T T T
t-Plot surface Area Report ——
S
t-Plot Surface Area 14.413 sq.m/g — T
T T Total Surface Area 19.536 sq.m/g
Micropore Surface Area 5.123 sq.m/g T T
—TT Micropore volume 0.00219 m1/g
— T Film Thickness Range 0.35 to 0.50 o
Slope 9.3165 ————
— T Intercept 1.41303
Correlation Coefficient 0.99956 e e
.t
— T Film Thickness vads T
(nm) (cc/g sTP) e
— T T —
0.3518 4.671 T
——r— 0.3680 4,837
0.3808 4.964 —
0.3951 - 5.103
0119
- 0.4357 5.482 [ToPageNo.
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l T T 1 1 T T T T T T T 1 T L] T T L] T T
0.4615 5.712
! 0.4874 5.935 ' T T T T
Coulter SA 3100 surface Area and Pore Size Analyzer
T Analysis Report =TT
T T T T 1 T
serial No. w46020 software version 2.13
T ¥ T T
T sample ID 22-596 start Date 03/11/04l T
Customer CNWRA Start Time 03:27:10
T Operator MR Elapsed Time 42 min—— 7T
sample wt 1.6164 g outgas Time 0 min
' T pProfile BETS5-T outgas Temperature 200 c T T
T T T T
' Isotherm Data T T
T T Freespace Calculation T T T
LA Slope 0.0162 e e
‘ Intercept 0.0034 !
L correlation Coefficient 0.99999 T T T
‘ L T L S S R A
Isotherm Data Table
T T T 1 ¥ T ¥ H
Ps/Po vads cc/g(STP) Ps mmHg PO mmHg '
T T I T ¥ T ] 1 T
0.0000 0.000 0.001 739.42
LI B 0.0000 0.273 0.016 739.47 T T T 1
0.0001 0.551 0.040 739.50
T 0.0001 0.873 0.066 739.53 T T T T
0.0002 1.227 0.171 --739.61
T 0.0003 1.573 0.234 739.65 T T T T T
0.0007 2.010 0.526 739.67
LI B 0.0014 2.386 1.018 739.67 T T —T—T T
0.0027 2.779 1.965 739.72
L 0.0050 3.176 3.668 739.77 —T— T — 7T T
0.0098 3.557 7.259 739.84
LR © 0.0181 3.843 13.360 739.92 —T— T T 7T
0.0288 4.065 21.296 739.92
T T 0.0352 4.168 26.028 739.97 7 —T—T— T
0.0424 4.271 31.401 740.00
T T 7 0.0509 4.377 37.680 740,05 —&——r——T— 17—
0.0563 4.439 41.675 740.06
T f I I 0-0624 4.503 46. 162 740.10 T T T T T T
0.0702 4.580 51.951 740.14
T T I T 0.0801 4,671 59.314 740.10 — T T T T T
0.1002 4.837 74.165 740.11
T T 0.1172 4.964 86.762 740.12 —4——— 11—
0.1374 5.103 101.686 740.12
T T 1 0.1577 5.235 116.731 740.14 T —T— T
0.1780 5.361 131.719 740.14
T T T 0.1982 5.482 146.678 740.16 ————1—T— T
0.2384 5.712 176.439 740.20
| BN Eme 0.2787 5.935 206.264 740.15 ———1—1—1—
0.3185 6.149 235.780 740.20
| B B 0.3594 6.366 266.022 740.18 ——r——1—71— 7T
0.3989 6.573 295.308 740.22
T 0.4403 6.787 325.913 740.18 ———1—1—T1 17
1 T T T L T T T T T T T T T T LIS T T T T 1 T T [}
T H T 1 T T T T T T T T T T T T T T T
To Page No.
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T T T T T T T T T T T T T T T T T T T T T
Serial No. w46020 Software version 2.13 .
T [ T L] T
—T—T—T— sample ID 22-716 start Date 03/11/04 = T T '
04
Ccustomer CNWRA start Time 05{19{07:
—T—T—T— Operator MR Elapsed Time 34 min = T 7T
Samg]e wt 1.7194 ¢ outgas Time 0 min
— T 1 T Profile BET5-T Outgas Temperature 200 ¢ o
S B B e '
—T— T Summary oo
— T T~ t-Plot Surface Area Report o
T t-Plot Surface Area 8.769 sq.m/g T
Micropore surface Area 2.331 sq.m/g |
— T T T Micropore volume 0.00099 m1/g ot
Correlation Coefficient 0.99998 ‘
T ! I J
— T Coulter sA 3100 surface Area and Pore Size Analyzer ot
Analysis Report
T T T T 1 T
—T—T—T Serial No. w46020 ‘Software version 2.3
— ] f T T T
Sample ID 22-716 Start Date |
—T—T Customer CNWRA start Time 82{%%{8; o
Operator MR Elapsed Time 34 min
—— Sample Wt 1.7194 g outgas Time Omin = T T 7
Profile BET5-T Outgas Temperature 200 ¢
! T T T
T
t-Plot surface Area Report -
T ¥ T 1
t-Plot Surface Area 8.769 sq.
e Total surface Area 11.099 sg.mfg L
. Micropore surface Area 2.331 sq m/g
—— T -~ Micropore volume 0.00099 ml/g L
——T" Film Thickness Range 0.35 to 0.50 P
Slope 5.6682
T Intercept 0.64094 T
Correlation cCoefficient 0.99998 ‘
) T T T T
—TT Film Thickness vads —T
(nm) (cc/g STP) 3
f T
0.3520 2.634 ; L
1 0.3681 2.727 eyt
0.3814 2.803 *
e 0.3953 2.883 A
0.4094 2.963
(N e m— 0.4231 3.041
0.4362 3.115 ToPageNo.
Witnessed & Understood by me, Date Invented by Date
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— - : 0.4620 3.258 T
0.4878 3.404 T Y T
T T Coulter SA 3100 surface Area and Pore Size Ana1yzer
Analysis Report tl e
T 1 L ‘
T T serial No. w46020 Software version 2.13;] b
. ! : " v T T T T
Sample 1D 22-716 Start Date 03/11/04 ———r—
T T Customer CNWRA start Time 05:19:07
Operator MR Elapsed Time 34 min—4————
1 " Sample wt 1.7194 ¢ Outgas Time 0 min
_ 'Prof11e BET5-T outgas Temperature 200 C——p—r~
Y ' r . » T T T T
I IIsotherm Data T
Freespace Calculation — T
Slope 0.0173
L T Intercept 0.0020
: ‘ Correlation Coefficient 1.00000 T T
7 T T 1
T T Isotherm Data Table
LE— T Ps/Po vads cc/g(sTP) Ps mmHg PO mmHg o
— : 0.0000 0.000 0.001 742.81 T
0.0000 0.261 0.001 742.81 —T T 7
L T 0.0000 0.518 0.026 742 .87
0.0002 0.818 0.141 742.94 T
— T 0.0008 1.143 0.626 742.95
0.0022 1.446 1.646 743.01 — T T
— T 0.0049 1.748 3.636 743.06
0.0110 2.016 8.200 743.11 — —T
T T 0.0232 2.220 17.267 743.14
0.0309 2.302 22.969 743.18 " q T
1 T 0.0389 2.373 28.906 743.23
0.0484 2.444 35.997 743.28 T T T
T T 0.0579 2.506 43.028 743.30
0.0635 2.541 47.232 743.32 ———— 1
T T 0.0708 2.583 52.659 743.35
0.0804 2.634 59.759 743.34 — 7 T
T i 0.1003 2.727 74.553 '743.38
0.1182 2.803 87.839 743.39 — T
I— T 0.1377 2.883 102.359 743.41
0.1582 2.963 117.627 743.40 . . T
T T 0.1788 3.041 132.909 743.40 ‘
0.1990 3.115 147.910 743.43 — T T
—T T 3 0.2391 3.258 177.736 743.40 '
0.2792 3.404 207.587 743.39 ‘ T q
— T 0.3184 3.545 236.694 743.39 o
0.3599 3.696 267.540 743.36 i T
— - 0.3997 3.842 297.134 743.37 o
0.4396 3.993 326.739 743.34 1 T r
I I T - - - .
1 T T T 1 T T T L R A A L R AL
T T T T T T T T T T T 1 T [ T T [ 1 1 T T T 1 ¥ 1
T T T I T T T T T T T T T T T T T T T T T ! T !
T T T T T T T T T T T T 1 T T T T ' I I To Page No.
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i I T 1 i 1 1

S a4

el /1D, 22-

el e PP 2270 0305 gf -G L

T T T T T T 1

8. 410U
4//21 i w) i&%//’é duUFFaL0749 - 7/9/F7
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Recorded by

~__ Serjal No. w46020 software version 2.13 7T
T T T T
Sample ID 22-753 Start Date 03/11/04
Customer CNWRA start Time 06:19:37 LI B R
Operator MR Elapsed Time 41 min
L Sample wt 1.6569 g outgas Time 0 min —TT
Prof11e BETS5-T outgas Temperature 200 C
H I T T
T 1 1
] T 1 T
Summary
‘ T T T T T T T
t-Plot Surface Area Report
| 1 I I 1
T t-Plot Surface Area 14.310 sq.m/g
A — Micropore surface Area 4.601 sq.m/g T 1
Micropore volume 0.00197 m1/g
Correlation Coefficient 0.99977 T T
T T T T T ¥ T
Coulter SA 3100 surface Area and Pore Size Analyzer
SUS— Analysis Report T
I 1 T |
T T serial No. w46020 Software Vversion 2.13
T 1 T T
L B ‘
Sample ID 22-753 Start Date 03/11/04 e S
T T T customer CNWRA start Time 06:19:37
Operator MR Elapsed Time 41 min T
T sample wt 1.6569 ¢ outgas Time 0 min
Profile BET5-T outgas Temperature 200 cC T T
T T T H
T 1
t-Plot Surface Area Report I
T T
t-Plot Surface Area 14.310 sq.m/g e L
T Total surface Area 18 911 sq.m/g
Micropore Surface Area 4.601 sg.m/g T =TT
U T Micropore volume 0.00197 ml/g
. T T T ] |
[ T " Film Th1ckness Range 0.35 to 0.50
Slope 9.2503 — T 1
T T Intercept 1.27441
corre]at1on COeff1c1ent 0.99977 — T T T
T T T L
L Film Thickness vads
(nm) (cc/g sTP) S T E—
— T T T .
| 0.3520 4.518 T
T 0.3678 4.673
0.3807 4.797 T T
T T 0.3947 4.932
0.4091 5.068 j
— T 0.4230 5.196 To Page No.
0.4363 v 5.317 .
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B Jite 38 77K ot

T ¥ T i T T T T ] T T T
T L) 1 T 1 T T 1 1 I T ] ¥ T T T L ¥ 1
S 0.4608 5.538 —_—
0.4870 5.765 |
I— Coulter SA 3100 surface Area and Pore Size Analyzer -
Analysis Report
1T 1 7 T ¥ T
— ————— Serial No. w46020 Software Version 2,13
T T " sample ID 22-753 start Date 03/11/04.. ' '
| Customer CNWRA Start Time 06:19:37.
Operator MR Elapsed Time 41 m1n5
. —— Sample wt 1.6569 g outgas Time 0 min S
Profile BETS5-T outgas Temperature 200 C*
T T T T
Isotherm Data '
' Freespace Calculation oo
' ' slope 0.0173 rorT
- Intercept 0.0045 — l
correlation Coefficient 0.99999
[— T T1 1 1 T
- Isotherm Data Table —
Ps/Po vads cc/g(sTP) Ps mmHg PO mmHg ——
0.0000 0.000 0.001 744 .41 ———
L 0.0000 0.269 0.009 744.43 '
I— 0.0000 0.539 0.033 744.44 —
0.0001 0.852 0.073 744.45
- 0.0002 1.195 0.183 744.50 A
0.0003 1.530 0.246 744.54
0.0006 1.877 0.437 | 744.55
T 0.0011 2.247 0.853 744.59 e
; 0.0023 2.629 1.705 744.57
T 0.0044 3.021 3.246 744.62 ot
0.0087 3.399 6.471 744 .58
L 0.0163 3.684 12.154 744.55 oo
0.0267 3.904 19.851 744.58 :
L 0.0330 4.005 24.577 744.56 oo
0.0401 4.104 29.885 744.55 :
UL 0.0484 4.205 35.999 744.55 or ot
0.0566 4.297 42.165 '744.55
T 0.0618 4.351 46.031 744.54 L
0.0701 4.429 52.198 744.55
UL 0.0803 4.518 59.797 744.53 rror
0.1000 4.673 74.456 744.49
LA 0.1172 4.797 87.231 744.49 L
0.1368 4.932 101.869 744.49
L 0.1578 5.068 117.482 744.42 L
0.1787 - 5.196 132.993 744 .42
T 0.1991 5.317 148.233 744.37 LR
0.2373 5.538 176.622 744.34 |
LA 0.2780 5.765 206.943 744.29 L
0.3194 5.994 237.685 . 744.26
L © 0.3587 6.210 266.993 744.27 cooror
0.3993 6.427 297.182 744.25
L 0.4406 6.649 327.932 744.25 e
T T T T T T T T T T i T T T 1 ] T T 1 1 T L i
T ] ¥ L} T T ) ] T T T [ T 1 1 ) ] 1 1 T 1 ‘I L
[ T T T T T 1 T 1 T T T 1 1 1 1 L] T T
To Page No.
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T

Project No.
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Sample (L

LM EWIPP 22PC 0305 W

Jurrace ﬁ&?% A4

0 N FWDPZZP&

el

A3

Jonic (v f

aé?

S [

WM//M’

T T T T T T T

T T T T T

T

IIer it 77
(// 1 ] \I/ T

T T T

NS
&
N

e .
e’

-
=

T

Jinfle 1D

A9
LG ()X

T

T T I T

573.3-5253 2-574 30.9700 (o730
/Zgo',z,i-ég'? - 27-p31 32843 g, lef |
/9"<.'4#(36|_ T T T T T T T T T T /| ?0173 T T 2 Q?G?A/Il T
P/ B VMM Pl e IR, 777 SN 27

<#.56, f T T I ! T T i T T T T T T 1 Ifl 10?1 T

T T T T T T “é% T T T T T T T T T T T T T T
I T 1 T i T T T T T I T T T I % 2 T T i T I T T T | I T
T T T T T T T T T T F T T T T T T T T T T T T T R} ¥ T I
1 T L L T T T T T T T T T T T T T T T T T T T T T ¥ T []
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TITLE Book No. 91
1 1 I i I i 1 1 i T v ¥ T 1
From PageNo.__| /S Ji1 11 DS~ 777?
T T T
Simple 1D /%HL//)PZZPC ﬂ;czrs//f 3-5; J"54 #g5
T 1 1]
(U dfee afialdal 10 22-57 %
T T T T T T T
A (G before odd7400 09 700 /27
] T 1 T T T T T T
nud) 2U?FA07 g 7/2/90
k] i JJ T 1 J T 1 IU T 1 T T T ¥ T T T T
I ¥ T T T T I T T 1 ¥ 1 T I T T 1 i 1 T ¥ T T T T
T T T T T T T T T T T T T T T T T T T T T T T T T
T 1 1
serial No. w46020 software version 2.13 o
— T 1 .
T j ]
—r——T— Sample ID 22-514 Start Date 03/15/04
Customer CNWRA start Time 02:30:15 o
—— T Operator MR Elapsed Time 48 min —
sample wt 1.673 ¢ outgas Time 360 min
—r——1— Profile BETS5-T outgas Temperature 200 C ——
» T T T
— T Summary [F———
———1 t-Plot Surface Area Report —
T t-Plot surface Area 17.050 sq.m/g —
Micropore surface Area 7.040 sq.m/g ‘
—T—T T Micropore volume 0.00303 ml/g ——
correlation Coefficient 0.99944 ‘
1 1 1 |
serial No. w6020 software Version 2.13 - '
— 11 1
T 1 T
—T— 71— Sample ID 22-514 Start Date 03/15/04 —_—
Customer CNWRA start Time ©02:30:15
—r—T—T Operator MR Elapsed Time 48 min ——
sample wt 1.673 ¢ outgas Time 360 min !
—+—r— Profile BETS-T outgas Temperature 200 C _r___|__1__
— T — T — !
| AR T N B
—————— t-Plot surface Area Report —
|
T t-Plot surface Area 17.050 sq.m/g A
Total surface Area 24.090 sq.m/g i
—T—TT Micropore surface Area 7.040 sqg.m/g | ‘
Micropore volume 0.00303 mi/g
— T T T
Film Thickness Range 0.35 to 0.50 rr
l————1— S'Iope 11.0216
Intercept 1.95867 T
— T correlation cCoefficient 0.99944 —
— T T T . . f
Film Thickness vads ; T
T (nm) (cc/g STP) }_,__r_r_
T 0.3518 5.811 I
0.3681 6.007
1T 0.3805 6.155
0.3942 6.316 L
—T— 0.4088 6.480
0.4229 6.636
—— 0.4356 6.771
0.4607 7.033 T
- 0.4871 7.303
] age No
Witnessed & Understood by me, Date Invented by Date
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Project No.
92 BookNo.____  TITLE r
Y - T T T 5T L T L ' L '
From Page No. /5) (/M@ ﬁfr : WIQ l//{?’%l~ e S A e
T T T l I | l l I I ‘ i :
T T T T T T T T T T T T T T f
T T T T T T T ! ' T ' ! '
T T T T T T T T T T T T .
T T T T T T T T T T T I T ! ! I
T T T T T T T
7T Customer CNWRA Start Time 02:30:15
Operator M Elapsed Time 48 min T
— T 71 Sample Wt 1.673 g Outgas Time 360 min
Profile BETS-T Outgas Temperature 200 C T T
LD M L
L .
‘ Isotherm pata T
T
Freespace Calculation T
T T
Slope 0.0179 [ — m—
T Intercept 0.0032
Correlation coefficient 1.00000 T T
T T
T T T 1
— T Isotherm Data Table
’ T T T T
—r— Ps/Po vads cc/g(STP) PS mmHg PO mmHg
’ T T T T
—T T 0.0000 0.000 0.001 747 .23
0.0001 0.267 0.050 747.25 T
—T— 0.0002 0.531 0.124 747 .28
0.0003 0.835 0.234 747 .34 | I R
—r—T 0.0003 1.148 0.256 747 .34
: 0.0005 1.529 0.342 747 .38 e
—T T 0.0005 1.881 0.403 747 .40
0.0009 2.355 0.665 747 .44 N B B
— 0.0013 2.743 0.997 747 .57
0.0022 3.149 1.628 747.50 T T
E— 0.0035 3.571 2.636 747 .58 )
0.0058 4.004 4.301 747 .63 T
T 0.0100 4.427 7.512 747.73
0.0162 4.725 12.124 747.74 T T T
T 0.0246 4.971 18.386 747.78
0.0302 5.098 22.578 747.75 T T 1
m— 0.0364 5.219 27.237 747 .83
0.0435 5.340 32.561 747.83 e e
— 0.0509 5.450 38.048 747 .90
0.0555 5.518 41.471 747 .89 e
— 0.0608 5.589 45.497 747.93
0.0710 5.711 53.075 747 .93 e N
—T 0.0801 5.811 59.896 747 .91
0.1003 6.007 75.011 747.98 A
—T 0.1168 6.155 87.383 747.97
ERERER sas mm T
. . 17. ' 747.
EMBR . e me T
: . . 48. .
I 0:5789 7:303 206.030 747 84 T
. . . 47.
R 03389 7853 368,381 74y 82 T
‘ . . . 47.
0.3991 8.073 .298.411 747 .73 S e
frree——— , 0.4412 8.334 329.916 747.78
T T T T T T T T T T T T L o
T T T T T T T T T T T T J T T ' T
T T T T T T T T ! ! ! ! ! I ' I I L I To Page No.
Dat
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Book No.____
TITLE /7%— I 1 T I 1 1 I 1 1
FompageNo._ | /¢— Jiipe 11~ 278 (o o
4 35_
ngle_ 10V DE 2200 Q305 &;iggz/. (23] 9 <HF o
(W 7e @/ 72, atadaes LD 22- o
|\ 010La,) beive o 7al700 ,7/&9/70, o
(4] ater 4 (Wﬁod//zyﬂ 7707 —
~ | I | J/ 1 i ¥
/ T T T CI/ 1 1] T ! T T T T ) T T T T 1 T 1 T T [] 1
1 ¥
| | | T T T T T T T T T T T 1 T T I
T 1 1 T T 1 I 1 I 1 1 1 T T ] 1 T T T T 1 T 1 L T T
1 I
i 2.13 —_—_—T T
version
"' 'serial No. w46020 software .
' 03/15/04 T
. sample 1 22-631 Start Time 03:47:00 ——r——
T T T , Sample CNWRA start 4 Tme 16 min
guZIt‘gnt‘lCe); MR gl%ggg Time 36001812 ‘_..I_._._,__—,——-
: 84 9 ture 2
o Sample Wt 1.69 outgas Temperatu
BETS5-T :
——— profile ‘ —
I I ¥ T
[ e — —
——— Summary }
t-Plot surface Area Report
' |
. t-Plot surface Area 13.%32 :g:mfg
o micropore 3u¥£;ge Area 0. 00568 /g T
re vo
et @;??3 gt1on coefficient 0.99981 __ r_r"‘T““ﬂ_"—
j . —T T T
46020 software version
T ' 7 serial No. W
03/15/04
L 1e 1D 22-631 start pate 03147500
1 etomer CNWRA Zlapsed Time 46 min
S”Zﬁg?gr " guizgs Time 3600812 | A
o ng$1$ " 1'ggﬁg—$ outgas Temperature 2 o
profile ;
T 1 T | |
T T 3 T T
t-Plot Surface Area Report |
o t-Plot Surface Area %g %gg :g m;g |
o Total 5urfgﬁ$fg£gaArea 4,824 s? .m/g
. Micropore
T m}grogore volume 0.00208 ml/g T
1 to 0.50 [ A R B
LI B g%lgeTh1ckness Range 0.322325
LB B Intercept %'99981 | T
correlation coefficient .
1 [ ] 1 ‘ T T |
: : vads —_—r T
I B Film Enkgkness (cc/g STP)
S 0.3518 j-zgg
= T T 0.3687 4506 T T
0.3812 4-711
T 0.3941 4.111 L R
0.4091 4.960
e 0.4232 $.260 N
0.4359 5:274
o 833%% 5.483 { -~ age No.
Date
Witnessed & Understood by me, Date Invented by
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Book No._____

TITLE

From Page No.

IS~ e 0F 722 Latrt-

T T T T T T T I 1 T T T T 1 T T I
T ] T T T T 1 T T T
Operator E1apsed Time 46 min b
T T sample wt 1.6984 g outgas Time 360 min — ,
- profile BETS outgas Temperature 200 C
T ) ) T
: Isotherm Data oot
1 T A T T 1 ¥
Freespace Calculation
slope 0.0164 or T
L Intercept 0.0028 — T
correlation coefficient  1.00000
T T T T T T T
T Isotherm Data Table —————T
Ps/Po vads cc/g(STP) Ps mmHg PO mmHg —————
L 0.0000 0.000 0.001 750.14 ——T—
0.0001 0.259 0.057 750.14
T 0.0001 0.522 0.100 750.12 —
0.0002 0.826 0.161 750.21
LB 0.0004 1.159 0.327 750.24 I —
0.0006 1.486 0.414 750.22
T 1 0.0011 1.899 0.796 750.19 —— T
0.0018 2.258 1.343 750.23
T 0.0033 2.623 2.445 750.25 —
0.0058 2.995 4.377 750.26
1 0.0112 3.346 8.429 750.29 —— 1
0.0199 3.602 14.953 750.33
UL 0.0307 3.799 23.051 750.29 ——
0.0370 3.892 27.779 750.31
U 0.0443 3.983 33.266 750.33 ——
0.0527 4.080 39.534 750.24
T T 0.0582 4.137 43.677 750.26 —
0.0642 4.195 48.174 750.25
— T T 0.0704 4.250 52.781 750.26 e ————
. 0.0801 4.332 60.110 750.24
LA B B 0.1011 4.483 75.819 750.19 ——
0.1178 4.596 88.392 750.17 '
T T 0.1360 4.711 101.995 750.16 —
0.1578 4.839 118.340 750.12
LI B 0.1789 4.960 134.224 750.12 ——1
0.1984 5.064 148.836 750.10
L 0.2379 5.274 178.461 1750.07
0.2775 5.483 208.126 750.08 o
T T 0.3188 5.697 239.085 750.04 —
0.3593 5.911 269.540 750.10 ol
T T 1 0.3994 6.112 299.554 750.05
0.4405 6.327 330.408 750.05 T T
[ r [] H T T 1 T 1 1 T T T I 4 T T T T 1 ] 1 1 1 1 T
T 1 I T T T T T 1 i T L 1 T T T 1 T ) T T T 1 T I T
¥ 1 ] T T T T T T 1 T I T T 1 T T T T T T T I T T i
T T T T T T T T T T T T T T T T T { T 1 T [] I T I T
. _ To Page No.
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Project No.
TITLE Book No 95
From P i I T T T T T T
oo | /7 Jiupe Jf 7278 (o7~
Jample /D W EMPPZ2 R gial” 75 Lo 3«7J 7| <F#~
(wae a7 giaiiel (0. 22-2 7
T H T T T T T
2740721 %é/z DT AL 710/ T
T T T T T I T T ]
malglatter v %9%& A7, 2070
T T T T T
i I T T T T T I T T T T T T T T T T T T I T T 1 ¥ T T
T T T ] T T T T T T T T T T T T T T T T T T T T T T T
1 T T T T T T T T T T T T T T T T T T ¥ 4 T T T
. ——— Serial No. w46020 software version 2.13
[ B B
sample ID 22-757 Start Date 03/15/04 —T— T 7 ]
e — Customer CNWRA Start Time 05:41:47
Operator MR Elapsed Time 40 min TV T T
- ——— Sample Wt 1.8648 g outgas Time 360 min |
pProfile BET5-T outgas Temperature 200 C T T T
1 T I ]__‘__—-I—-—-‘————
|
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summary FAR N B B
——
t-Plot surface Area Report —r T
i t-Plot Surfac$ Area 1% ggg sq- m;g M |
I Micropore surface Area sq.m/g
Micropore Volume 0.00163 ml/g [ N B
e correlation Coefficient 0.99992
T T T
o serial No. w46020 software version 2.13 TTT T
T 1 1
T T T |
- sample ID 22-757 Start Date 03/15/04
cusgomer CNWRA Start Time 05:41:47 T T T |
L Operator MR Elapsed Time 40 min
sample wt 1.8648 g outgas Time 360 min T T
I profile BET5-T ‘outgas Temperature 200 C
- I
- t-Plot Surface Area Report
| S M R
A t-Plot surface Area 12.008 sq.m/g
Total surface Area 15.815 sq.m/g TT—“_T—_T_—"
 I— Micropore surface Area 3.808 sq.m/g
Micropore volume 0.00163 ml/g A
T T Film Thickness Range 0.35 to 0.50 T , .
A Slope 7.7618
Intercept 1.05593 T
- correlation Coefficient 0.99992
[ L
|
L Film Thickness vads ]
- (nm) (cc/g STP) |
f' 0.3520 3.781
L 0.3684 3.914 T T
0.3804 4.010
T 0.3949 4.125 T
0.4091 4.236
' ' ' 0.4229 4.342 7
0.4361 . 4.443
L 0.4611 4.633 —_—
0.4870 4,831 ) ' ge No.
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Profile BET5-T Outgas Temperature 200 ¢
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Isotherm Data
' ' ' Freespace Calculation ! ' ' ' '
T ! Slope 0.0177 J v T |
Intercept 0.0026
— T T Correlation Coefficient  1.00000 Y T 7 T
T 1 1 T ) T T 1
Isotherm Data Table
o Ps/Po vads cc/g(sTP) Ps mmHg PO mmHg ! tr T
T T r 0.0000 0.000 0.001 751.57 T ! ! T !
i 0.0001 0.237 0.038 751.57
— T — T T 0.0001 0.478 0.078 751.59 T T T T T
] 0.0002 0.757 0.121 751.51
——t—T 0.0003 1.063 0.261 751.56 r T T T T
0.0005 1.362 0.364 751.54
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‘ 0.0020 2.060 1.508 751.48
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; 0.0637 3.654 47 .813 751.10
! T T 0.0701 3.706 52.643 751.10 ! ! ! l '
| 0.0804 3.781 60.363 751.04
T T T 0.1008 3.914 75.670 751.03 T T T T T
[ 0.1168 4,010 87.702 751.04
— 0.1371 4,125 102.946 750.96 . T
‘ 0.1578 4,236 118.477 750.89
: T ' 0.1785 4.342 134.050 750.90 T " r . T
| 0.1989 4.443 149.307 750.84
| 0.2377 4.633 178.433 750.80
T T ! 0.2781 4.831 208.774 750.79 ! T T ! '
0.3184 5.033 239.023 750.69
T T 1 0.3595 5.232 269.890 750.68 T T T T T
0.4005 5.436 300.643 750.60
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I have reviewed this scientific notebook and find it in agreement with QAP-001.
There is sufficient information regarding methods used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the
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