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Executive Summary.

Work was directed at obtaining data at the maximum design equipment rate

(1-2 samples/day).

Procedures were streamlined so as to be able to approach

the equipmental design rate during the academic year. Work on the high
pressure apparatus was delayed because of delays in delivery of component
parts. A report on estimating reservoir reserves from our data is included
in.Appendix D.

Technicﬁl Progress.

2.1 Task 1 - High Pressure

2.1.1 Current Status.

Orders of component parts have finally arrive. Breadboarding of
new electronics design for valve/computer interface is complete

(14 Oct. 1978).
installed.

Layout of parts on board complete; some fittings

2.1.2 Problem Areas. Problems of part delays resolved.

2.1.3 Plans.

a)

b)

=

d)

e)

£)

g)

h) -

Construct valve/computer interface.

Finish installation of heat exchanger, valves, and pressure
transducer on copper plate.

Mount plate on rack which has been constructed. Mount non-
thermostatted components.

Make vacuum, gas, thermostatted water connections.

Install transducer power supply and valve/computer interface

from a).
Install insulation
Initial checkout.

Software adaptation.
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2.2 Task 2

2.2.1

2,2.2

2.2.3

2.3 Task 3

2.3.1
2.3.2
2.3.3

2.4 Task 4

C2.4.1

- Low Pressure Data.
Current Status.

296 data points submitted in Appendix B and C of this report.
Approximate data breakdown as follows:

171 Isotherms including 57 BET's.
117 Diffusion constants.

Problem Areas.

A slight problem has developed in that an old G.C. program will not
run on current versions of Data General supplied Basic. This:

will affect sample scheduling as noted.

Plans.

Continue data gathering at the rate of 1 sample/day (5 measurements/
sample) according to the following priority scheme.

a) IND#2 (3 samples) and NY#1 (33 samples) after G.C. analysis.
b) Lincoln County #20403 well.

c) Samples received from Columbia Gas.

We are also assessing the effect of long term storage on samples
under a variety of atmospheres including vacuum, dry and moist
air and water vapor.

- Productivity Calculations

Current Status.

Report on Reservoir Potential submitted in Appendix D. .A new
approach has been initiated on the pseudo two step model.

Problem Areas.

Progress in this area is difficult to predict because it involves
invention of new concepts,

?lans.

Continue work on 2 step model.. Analyze aVailable_weli_productivity
data from Kon Smith. : : " o

- Interpretation in Terms of Other Lahoratory Data,

Current Status.

...a) .Several samples included in 2.1 are samples on which other

measurements have been made by Columbia Gas. We plan to
analyze correlations upon completion of the samples received.



b) Infrared work status report by William Russey included in
Appendix E, '

2.4.2 Problem Areas. None

2.4.3 'Plans.,
In-house laboratory work on this task will become dormant until
summer 1979, Samples with work done by other laboratories will be

run as available. We will send samples of our core to other
laboratories upon request. :
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The data here 1is

"to December 31, 1978.

Faculty

Paul Schettler
full time

WORK SCHEDULES

definitive up to September 30 and planned from September 30

June 30 - July 31
Thanksgiving Break (Nov.. 19-26)

\‘ Xmas Break

(Dec. 23-31)

1/2 time (academic year)

Sept..l - Dec. 31 except Thanksgiving and Xmas breaks

Dale Wampler
full time

July 17 - Sept. 1

on sabbatical

leave

Sept. 1 - Dec. 31

William Russey
full time

Aug. 1 - Aug. 31

Students
Jay Nelson
full time
July 10-14
Aug. 1 - Sept. 8
1/2 time
" July 1-9
Bill Beard
fu11 time -

July 1- Aug 5

Sue“Stapleton

July 1-15.
Aug 1-31

: .Scott Klinger, Dedu Roth,‘Drian Winship, ‘and Evclyne Forsaert _.v‘jh

Sample prep and 51m11ar tasks on an on- call basis--Sept._l.- Dec. 31 ' A“Qhﬁag”
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Data Tables Explanation

Sample ID ,
. This is ordinarily the identification on the can as received.
Gas .
The gas used in the sorption experiment (methane, helium;, or nitrogen).

Initials, Book, Page
Location of original data and sample description at Juniata.

Weight
Weighings are made on a Mettler H20 balance (sensitivity .0l mg) whose

calibration is checked biennially.

Density ‘
o Determined by displacement of toluene using.a pycnometer and the balance

ment ioned above,

Sample Temperature

0°C is regulated by an ice bath. The temperature for BET's is calculated
from the variation of the boiling point of N2 with barometric pressure.

Particle Size

Mean diameter as determined by sieving, e.g., .06 means 500-700 , mesh.

Slope of Isotherm

-This is determined by a. least squares fit of a straight line through the
data for several different units. :

% Slope Uncertainty

- Relative standard error associated with the slope as calculated from
least squares. :

Detailed Data (Isotherm and'BEI)

Pressure: Determined by Datametrics Barocel.
Adsorbed Gas: Method of obtaining described in-ORO-1 and- ORO 8.

Uncertainty % Approximate percentage uncertainty to be associated with
, ‘ each point. : -

¢

Flag: This parameter expresses the criteria forddetermining,eqnilibrium. :

0 - assumed Value'(after degassing).

:71'% Final ‘equilibrium reading constant .- "Uncertainty.in reading less . -
than 02 torr and drift observed less . than uncertainty in drift.,

(nominally 1 minute readings) Y
N .

. . o 4 ‘ i
e, : \

LEREY :
Ve A



2 - Equilibrium reading shows drift . in pressure of opposite sign.
to previous reading. This change in slope (pressure vs. time)
is usually due to (minor) temperature fluctuation . (~ +.001°C).

3 - point took more than 4 hours to obtain,

Flag Parameter: 0 if flag = 0 or 1. Pressure drift in torr/hr if
: o 30 ' : : '

flag = 2 or
Pinitial
Initial equilibrium pressure before the step change in pressure expressed
in torr. . _
P,
equilibrium

Final?equilibrihm pressure after the step change in pressure and after
equilibrium has been reestablished (torr). :

N 1

N,

P Y

(o]

Pressure after the pressure jump but before diffusion occurs (torr).

- Specific Degasibility .
Amount of gas (volume STP) degassed from the sample per area-: of rock per
torr of pressure per (sec)?z, cm3 gas/cm2 rock area/torr/(sec)% . ‘

Uncertainty in Specific Degasibility
Least squares estimate of error.

System d moles/dP

An. apparatus parameter. The number of moles of gas necessary to change
the system pressure by one torr.
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VI.

VII.
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It is intended that the data format here .be supplemented by a summary
format. We have to find the time to write a computer program to do this
however. L N : . . :

' All data obtained on diskette file thféugh4fﬁéreportingpéfiod‘is included

here. :

Data for T1-3106 has'been'repeated. 'The old-values in Report #9 should be
discarded. : ' 4

Explanation of Well ID's.

Printout ‘ ' , EGSP
Designation Location or Company Name/depth ~ Designation
20403 : WV#3
N1-RAR-1 R IL#2
N2-MAK-1 : ' . IL#3
Tl TRI .STAR #1-D IL#1
COLGAS : . - } |

:MK1 20336/2873" KY#3

:MK2 20336/2539" "

. MK3 20336/3129" -

:MK4 20336/3139" , . : "

:B019 Brown Well, Belmont, Ohio/5586 - :

:B0O20 " " /5541

:B021 " : " /5561

:RO13 . Dawson Well, Richland, Ohio/686

:RO14 " " /1676

:RO15 Egner Well, Richland, Ohio/345 .

:RO16 " " /520 .

:RO17 " " /340

:RO18 " " /510

:R027 * . Romig Well, Richland, Ohio/1684 _

:R0O28 " " /1704 N\,

:R029 " " /1570 C

\

Correction: On page B110 of Progress Report #9 (T-1:3081), the Specific
Degasibility should be 1.745 x 10~/ instead of 1.03305E-06 as reported.

Deletion: On page B34 of Progress Report #9 (20403:3006), delete table
after "Detailed‘Data 5 Points Taken.'" Values for Internal Area and C

are 0.K.

Correction. BI1O5R and BlO6R (at end of this appendix) are replacements
for pages B1l05 and B106 of Progress Report #9,



FILE# 21

<

PRESSURE
Torr

a
248.187
534.824

. 824.775

821.193

1 28

ISOTHERN | rave. B/
';kffDaie_ s 171978
Sample jn,}f29493:2996
Gas'fiHelium
Initials : PDS

BookA34f1

Page 16
L SAMPLE DATA
_uéiéhf §.73099 (arams)
Density : 2.788 <amrcc)
“Samele Temp a <(cent)
Particle Size : .885 (cm)

- : DATA COLLECTED

SLOPE OF ISOTHERN

Uol GassVUol Rock-sTorr

- 3.77483E-85
L 1.895173E-83 Vol GassUol rocksPSI
- 2.86826E-82 Ueol GassVol Rock/ATH
6.21769E-18 Moles Las<Gram Rock<Torr
UNCERTAINTY : 4.84721 . %
- DETAILED DATA 4 FOINTS TbKEN
RDS GQQAJ'f UNCERTRINTY FLAG | i.FLnG
MolessGram % . Parameter
) @ ) S e
1.59853E-87 14 95382 1 ta
3.21438E-87 18.4791 1 I -
8. 3363E-87 7.r3923 1 P
5] 8.99258 1 L

. 38624E-

arz
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FILE# 21 - 1 : 28

ISOTHERM P,
: ' Page_ﬁz :

Sample ID : 20433:2986
Gas i Methane

Initials : PDS

Book“{::l
Paae :leé
 SAMPLE DATA
‘ Weisht : 573899 Csrams)
:béﬁsi{y.f 2.788 (amscc)
‘Sample Temr : 8 (cent)
Particle Size © 885 Ccm)

- DATA COLLECTED
SLOPE OF ISOTHERM
2.68113E-84 Uol Gas/Uol Rock-Tarr.
- 1. 38634E-82 Uol GassUol rocksPSI.
- ..283766 Vol Gas~sUol RocksATH - -
. 4.41713E-89 Moles Gas<sGram Rock~Tarr

UNCERTRINTY : 691554 %

DETAILED DATA 4 POINTS TAKEN

PRESSURE ROS GAS .~ UNCERTAINTY FLAG © o FLAG
Torr MolessGram: % . .. Parameter
a a 5] a a
237.538 1.13893E-86  2.8922 1 a
524.351 2. 36922E-06 1.42581¢ 1 a
- 818,157 3.58192E-06 1.15679 1 -a
884 839 3 1.264867 1 .8

.r8741E-86
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FILE# 21 - 1 : 28
A DIFFUSION

" Date

Sample ID : 28483:2986
Gas {fﬂe{hane

Initials : PDS

Book = -1
Paee,f ,16
SAMPLE DATA
_Néish{ : 3.73839 C(grams)
néﬁsify : 2.708 <emscc)
éémple Temp : @  (cent)
Paf{icle Size : 885 (cm)

N DATA COLLECTED
"Plinitial : 334.589
P equilibrium : 199 648

Po.: 196 371

© SPECIFIC DEGASIBILTY 1. 35976E-7
UNCERTAINTY . 366771 % R
Sustem d Moles’/ dP 3. 80154E-86

Paée-!ﬁiﬁi--

7s 171978



FILE# 21 —‘1.:

.

FRESSURE

)]
G

Samrle ID

Gas  +

Initials :
Page :

 Weisht :

BET

2 204832986
ﬁifroaen

PDS

Book".:l

1e

SAMPLE DATA

5.73899 (arams)
CDensity : 2.788 (9mscc)
Sample Temr : =196 <(cent)

Particle Size :

.88% (cm?

DATA COLLECTED

INTERNAL RRER

NolessGran

" '4.56521E-85
1. 68382E-8% Mcles-/ml.
2.76922 ml. 9as<ml.
 4.3438
UNCEanINTY :

e 207 44

ADS GRS .

UNCERTRINTY IN C :

Page_chfit_
. Date 7/ 11978

rock.
Srecific Area (s9.meterss/aranm)

198679 %

547943 %

"BAROMETRIC PRESSURE"?39{3Q2 mp H9

" DETAILED DATA 5 POINTS  TAKEN

FLAG

o UNCERTARINTY

Moles~Gram %

a W a- a8
3. 64496E-85 . 382967 1
4.33244E-85 . 316657 1
3. 60428E-89 . 391385 1
6. 12827E-85 . 3685484 1
6.63833E-a5 372117 -1

T FLAG
. Parameter

L



FILE# 21 - 1

: 28

DIFFUSION

  $ 0349

Sample ID = 20483:2986

Gas : Nitrogen

Initials : PDS

Book : 1

Paae‘fitié

' SAMPLE DATA
Weisht : 5. 73099 (erams)
.Dehsifv : 2.798 Camscc)
SahPle‘TemP : =196 <(cent)
“Particle Size © 885 Ccm)
| ) DATA COLLECTED
PUinitial ¢ 242888

P eauilibrium : 41.4133

@ ,

Po : 35 1663

| SPECIFIC DEGASIBILTY 2. 85244E-U§
" UNCERTAINTY . 153447 %

sustem d Noless dP 8. 2757E-88

e e

7, 1-1978



FILE# 21 -1 : 29

ISOTHERH ST L
B Page L6

Date 7- 37197

Sameple ID : 20483:2896
Gas = Helium

Initials : WRB

Book : 1

Pase { ~2@
| SAMPLE DATA
Weight : 4. 59674 {9rams)
Density : 2.6834 <amscc)
‘SéMPI? Temp : B (cent)

Particle Size : .8385 <cm)
" DATA COLLECTED
SLOPE ‘OF ISOTHERM |

_64511E-85 Vol Gas<Val Rock<Torr

K
‘1.883586E-83 VYol Gas-Uol rocksPSI .
2.77028E-82 Wol Gas-Uol RocksATH.
6.06035E-18 Noles Gas<Gram Rock-Torr
UNCERTAINTY : 6.29959 %
'DETAILED DATA 4 POINTS: TAKEN
PRESSURE ADS GAS - UNCERTAINTY FLAG U FLAG
- Torr Moles/Gram % , }waarame{er
8 @ - - a ) el
236587 1.421786-87  20.9528 1 )
22.61 - 2.95601E-87  14.2676 1 e
. 815453 5.34776E-87  9.66931 1 8
387306 5 1 8

.14465€-87 11.613



FILE# 21 -1 : 29

ISOTHERN S o
i Page_ﬁ 4

Sample ID : 28483:2896
Gas : Methane

Initials : KRB

ook + 1
Paqef; 'E@ '
| SAMPLE DATA
Heisht : 4. 59674 (9rams)
Density : 2.6834 (emscc)
;Samp]e Temr : 8@ <{cent)
:Ra%{icle Size : 885 (em)

| DATA COLLECTED
SLOPE ‘OF ISOTHERM

. 735B7E-85 Vol Gas<Val RocksTarr
.83448E-83 Vol Gas~<Uol rocksPSI
.J9863E-82 Vol Las<Uol RocksATH
.61833E-89 Moles Gas-sGram RocksTorr

L pentg

UNCERTRINTY : 2.38353';3“

DETRILED DATA 4 POINTS.TRKEN

FRESSURE ROS GAS - UNCERTRINTY FLAG - . i FLAG
Torr Moles<sGram z : . Parameter
a a .o-oa a a
231.235 2.8843E-87 14 3143 1 a
519.232 7.82714E-87  §.4dale 1 v 8
. 811.896 1. 42963E-86  J.62893% 1 8
881. 783 1 -8

3.
1.52901E-88  3.92249
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FILE# 21 - 1 : 29 | S .
DIFFUSION | o | |
A L _Page_chgE__

' Date 7r 371978

Samrle ID + 284832896
Gas‘ﬁfﬂé{hane
Initials : WRB
| Book - 1
Paqé4ng2@
. SANPLE DATA
;Qéieh{‘: 4.59674 fgrams)
5oehsffg_: 2.6834 C(amsce)
Sample-TemP a8 (cén()-
Particle Size : .@85 (cm)
_‘~‘ DATA COLLECTED
Plinitisl : 881927
P eqafi:brjum': 21@.85

S P o s 209 484

| SPECIFIC DEGASIBILTY §.716256-88
UNCERTAINTY . S562258 %
Sustem d Moles’/ dP 2.8485E-96



FILE# 21 - 1 : 29
BET

.Paa'e'_Eg_q__-_ s

fl% "Date. 7~ 3(1928

Samrle ID:: 204832396
Gas . Nitrogen

' Ini*ia]s-ﬁ‘HRB

Book:?‘Aﬁ

Page ‘29
' ~ SAMPLE DATA
_Neiéhf : 4.59674 (orams)

Density : 2.6834 (ahscc)

Gamrle Temr : -196 Ccent)

Particle Sfée : @85 (cm)

" DATA COLLECTED
INTéRNpL ARER

3. 8266E-85 Noles<Gram
1. 42603E-85  Noles/ml.
2.3081 ml. sass/ml. rock - ‘ .
J.e4q181 Srecific Area {s9. meterssoram)
UNCERTAINTY : 1.19714 %~
C.: 11.2582 | L
~UNCERTRINTY IN C : 9:69143 %
BAROMETRIC PRESSURE 738.341 mm He
N DETAILED DATA § POINTS TAKEN
PRESSURE RDS GAS ~ UNCERTAINTY FLAG . . .FLAG
Torr Moles/Gram % - - Parameter
" @ a e a @
34 3858 1.49853E-85 . 915384 1 @
94.1148 2. 52616E-85 . 768761 1 8
T 145.23 3.36944E-85 . 786825 1 8
198. 826 4.2413BE-Q5 . 547615 1 a
247.23 5 1 a8

.B6e251E-85 . 686683



FILE# 21 - 1 : 29

DIFFUSION ‘ft@; : j

' ,“Daée'b F ‘3,-1 978

Sample ID : 28483:2395
Gas : Nitrosen
Initials : HRR
Bookf}f”)
Pagef;;AEB. | .
| SnﬁPLE.pnrn
Meisht : 4.59674 Carams)
Density : 2.6834 J(amscc)
Sample Temp : -196 (cén{)
=ka;{icze Size : .885 (cm)
| _ DATH'COLLECTED o |i 
'fP“ghifjaz . 246.24 |

fa)
~J
a
o
o,
o

P equilibrium :

)
a
0
-~
sl

PO-‘»E',:‘

" SPECIFIC DEGASIRILTY 5 18911E-87
" UNCERTAINTY - 933884 % o
System d Moless dP 8.42917E-86



FILE# 21 - 1 : 31 ~ S o
ISOTHERM S s B
| ST Page;lS??i_;

[ Date 7s 4-1978

Sample ID : 28483:2835
Gas : Helium

Initials : HRB

Book =.;I
: Paqe‘:iifB
| SANPLE DATA
Weisht : 4.2022 Corams)
Density : . 2 66818 <(amscc).
Samrle Temr : 8 <(cent)

Particle Size : .885 <cm)
_ DATA COLLECTED
SLOPE OF ISOTHERM

792E-85 el Gas~Uol RocksTorr

§.28
. 3.25179E-83 WUol Gas-sVal rocksPSI
4.77882E-82 Vol Gas~Uol RocksATH.
1.85139E-89 Moles GassGram Rock“Torr
UNCERTAINTY - : 3;91283‘?2
| DETRILED DATA 4 POINTS TAKEN
PRESSURE ADS GAS .  UNCERTAINTY  FLAG . FLRAG
Torr - MolessGram : 4 . ,‘,ﬁParame(er
a a o a a S e
241.8r9 2. S8938E-8ar. 12.9448 1 -8
S32. 972 ' §5.43541E-87 = 8.45182 1 A
323. 664 8.98311E-87 6.27688 1 - a
8933. 494 R2.225 1 - a

24E-87  7.06196



FILE# 21 - 1 : 31

Samrle ID :- 20483:2836

Gas . Methane
© WRR

Initials
Book:

. Pase : 19

ISOTHERM

SAMPLE DATA

%)

Weisht : 4.2
Density :
anhéIe Temr

Par(xcle Size

a

822 (grams)

2.66818 (amrsc L)

(cen()

.885 (ecm)

DRTR COLLECTED

SLOPE OF ISOTHERH

3. 38137E-04
. o.a17873  Uel
- .258984 Vel
.5.52017E-39

UNCERTRINTY -

DETRILED DATA
UNCERTAINTY

‘ADS GRS
Moles Gram k4

PRESSURE
Torr

a
235.
328.
-814.
]83.

31642
57982
26776
37513

.494565
.Q1R17E-
.46252E-
. 75979E-

e
264

125
335

Lo B PG e
e TG O

flal Gas~sUol Rock!Torr
as-sUol rock-PSI. "
ua:’UoIARock*HTH

ffoles Gas<sGran Rockaorr

sqsa] %

4 POINTS TRKEN

FLAG
,tRaramefer

FLAG

Y~
W¢®®ﬁ§~



FILE# 21 - 1 = 31

DIFFUSION
( .
;i:J.Daée
Sample 1D : 28483:2836
Gas - Né(hane_
Initials ?_HRB

Bock : 1

Page : 139
e SAMPLE DATA
Heisht 4.2822 (9rams)
Density : 2.66818 <(amscc)
Samrle fPMP" 8 <cent)

P initial

P equilibrium

‘Particle Size

.885 (cm)
onTR COLLECTED
382.884
283.177 .

P o : 1898 467.

SPECIFIC DEGRSIBILTY 1.75827E-87.°
UNCERTRINTY 139382 % L

Sustem - d Moless dP 2.B1588E-86

Paée_ﬁli_'

l?-"" 4"19?8

4



FILE# 21 - 1 : 31 .
BET

Paee-JéZZ’f_

" Date 7+ 4-1978

Samrle In”gb?a493 2386
Gas':_NJfroqen

Initials + HRE

Book : 1
Paee i 19
| SAMPLE DATA
CWeisht : 4.2822 Carams)
Density : 2.66818 <(emscc)

'Samffe Temr : -196 <cent)
,Paréxcle bxve t B85 (cm)
B DATA COLLECTED
INTERWAL ARER

.94111E-85 Meoles-<Gram

;2;335665 -85 Molessml. S
J.55884 ml. sassml. rock . |
3. 63297 Srecific Area (sg.meterssaram)
. UNCERTRINTY : S§.74148 "%
c 53233 R
UNCERTAINTY IN C : 14.8629 %
BAROMETRIC PRESSURE 744 622 mm Hs
L DETAILED DATA S PDINTb_THKEN
PRESSURE ADS GRS - UNCERTAINTY FLAG . FLAG
Torr questram % jfiﬁarame(er
- a ' a . a a a
32.8594 1.01987E-85  1.47244 1 8
91 . 3261 2.892E-85 - 1.01524 1 . a
© 142 669 Z.86214E-85 . 849531 1 C @
191.732 42 18912E-A5 . 731858 1 a
238 K71 1 f

8 79826E-83 LAPR276
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FILE# 21 - 1 + 3

SamPIe'IDE:

Gas

Initials.
Book<?t

Page :

" Particle Size

-Samrle Temr :

ADS GRS

ISOTHERM

"Péae_262£2£: “

Date 7~ 6/1938

20483 : 2876

= Helium
- HRB
1
21
| SAMPLE DATRA
ueiehf _5;11@53 farams)
béhsifw : .69822 <(am~scc)

A f{cent)
. 885 (cm)

DRTA COLLECTED

HLOPE OF ISOTHERN

.?71&6 @5 Uol Gas~<Uol Rock~s Torr

.’4346E-83 Vol Gas~<Ual rocksPSI
.S6218E-82 Wol Gas-Uol RocksATH

,3dFGFMQ

.S7432E-18 Noles Gasfaram cherorf

UNCERTRINTY : 6.18261: %

DETRILED DATA 4 POINTS: THKEN

PRESSURE ' UNCERTRINTY FLAG FLnb
Tarr MolessGram - S : Parame{er

a a e a a a

234 .434 1.41871E-87  18.9347 1 a

J23. 662 2.804e1E-87 13 3682 -1 a

212. 381 4.72832E-87  9.87781 1 a

-887.129 4.74841E-87  11.3647 1 a



FILE# 21 - 1 : 32 o ~ |
| ISOTHERN :
; : - Pa994£3!Qé__

Date 77 61978

Samrle ID : 20483:2876
| Gas : Methane

Initials : WRE

Book;: 41
Pase %Aﬁ21
SANPLE DATA
Weisht : §.11853 (srams)
Density : 2.69322 (emscc)
Sghkle Temr : @ <{cent)
?éréic!e Size @ .888 (cm)

DATR COLLECTED
SLOPE OF ISOTHERHM
| 3.30266E-84 Uol GassUol RockTork -
© - 1. 78737E-82 Uol Gas-sVol rocksPSI
£, 281882 Uol GassUal RocksATH
.. 9.46884E-89 Moles Gas<Gram RocksTarr

UNCERTARINTY : 643475 %

| DETAILED DATA 4 POINTS TAKEN
PRESSURE ADS GAS - . UNCERTAINTY FLAG L FLAG

Torr = Moles<Gram - % - Parameter
a a ) a @
228. 881 1. 36853E-86 1. 97754 1 a
Sa9.827 2. 84687E-88 1.33949 1 a
-883. 581 4. 3283IRE-Re 1.88882 1 - . 8
]7R. 436 q 1.1585%76 1 . a

E790IE-BE



PO

FILE# 21 - 1 : X | E L |
| » | DIFFUSION - T S
, BRI 'Paqe.E/_Z__

" Date 7/ 6s1978

sampze_fntsiza493=29?6
Gas':'ﬁé{hane
Initials : WRR
~ Rook & 1
Pase 21
o SAMPLE DATA
" Weisht : 5.11853 Csrans)
Density : 2.69322 (emscc)
Séﬁple femp : @ (cent)
‘Pgriicle Size :  .885 ¢cm)
| | DATA COLLECTED
P oinitial : 989387
P equilibrium-: 229 393

Po: 224275

{Pﬂ$PECIFIC DEGASIRILTY 4131535E+9?fi
. UNCERTAINTY 1.44113 % |

Sustem d Moless dP 2.8788E-8§



FILE# 21 - 1 : 33

Sample ID :

ISOTHERM

Pége-5-42-4 5

. “Date 7 71978

204032926

FRESSURE
Torr

!

223.
=1

T

874,

2 RIS s
[» %

AVRA ]
.'O

GasT; Né{haneA
Initials : JCN
Book,{.']
Page.:nSEE

SAMPLE DATA

Weisht §5.5165 Carams)
Density : 2.7367 (emrscc)
éample Temr : & .(cené)
Faréicle Size .86 (cm)

DATR COLLECTED

SLOPE OF ISOTHERM

. 2.9488E-84 Uol Gas<Uol Rock/Torr .

1. 52883E-82
- 2235481

Uol Gas~sUol rocksPSI .
ol Gas-Uol RocksATN . .7

. 4.79414E-89 HMoles Gas~Gram RocksTorr

UNCERTAINTY :

68563 %0

DETAILED DATA 4 POINTS TAKEN

ADS GAS

, UNCERTRAINTY
Moles~Gram. Z '
a . a
1.17863E-868 | 2.13685
2.41368E-8¢6 1.46484
3. 88346E-86 1.14335
1.21363

4.14279E~-86

FLAG

CFLAG .
. Parameter

a
e



w.
W%

FILE# 21 - 1

 Sample ID :

Gas

, Ini{iafsf:
Book .:

Page :

DIFFUSTON - c .
: ' I pase {3/9._

. Date 7/ 671978

28483 : 2878

'+ Nitrogen

KRB
1
21
SAMPLE 0ATRA

Weisht @ 5.11853 (arams)

‘Density : 2.69822 <Cemscc)

‘Samrle Temr : =196 C(cent)

 Particle Size : .885 <(cm)

oRTA COLLECTED

P initial : 238.557

P equilibrium : 51.298

Po : 37. 7885

SPECIFIC DEGNSIBILTY & 48443E-85 .
UNCERTRINTY §.8899a1E-82 % = .

Sustem d Moless dP @ 56627E-86 .



FILE# 21 - 1 : 33 .-
ISOTHERN

Paaé_Bgz_Q_

. Date 7s 71978

Samrle ID : 20483:2925
" Gas : Helium

‘Initials - JCN

Boqk;ﬁf'l
Pa§e5f ”22
) " samPLE DATA
Weisht 5.5165 (arams)
' Densi{v': i) (am/cc).
';Samgle Temr : @ (cén()»

EPar?icIe Size @ .86 (cm)

B DATA COLLECTED
SLdPETUF ISOTHERM A
24906E-85 Vol Gas ol RocksTorr
.68025E~83 Uol Gas~<Ual rocksPSI

.486929E~-32 Wel GassVol RocksATH
. 29668E-18  MNoles Gas<Gram Rock’Torr

Z'm$d~‘w

UNCERTAINTY : 6.89047 % -

‘ L DETnILED oRTR 4 PUINTH THKEN
PRESSURE A0S Gﬁ#”z-" UNCERTRINTY FLAG: FLRG

Torr MaolessGram % ) Parame{er
-8 a a a ;ff!@
231248 1.?o8?5E ar 18 2471 1 e
519.782 2. 58874E-87 14 8943 1 -4
T Rar. 14 4.46753E-87  9.7835¢6 -1 ca
885. 353 4 -1 a8

. 59203E£-87  10.9874



FILE# 21 - 1 + 33
S . DIFFUSION

T;gjiDa(e

Sample ID - 20483:2926
- Gas ;*ﬁe(hahe
Initials : JON
Book - 1
PaéeAil‘22
o | SAMPLE DATA |
Weisht : 5.5165 Cerams)
deh;iéy . 2.7367 (amscc) _
éémple_TemP : B (cent)
.Par#i&le-Siée : .86 cem)
. DATA COLLECTED
Plinitial © 874552
P equilibrium : 233265

" Po ¢ 228136

'SPECIFIC DEGRSIBILTY 1.

G
)
B |
-~ - .
m
[
B

" "UNCERTAINTY 515167 %

Sustem d Moless dP 2.11386E-86

'. :Pa;é_lzél{__

7s 7/1978



FILE# 21 - 1 : 33

PRESSURE
Torr

Sample IO

Gas

Initials

Book -

Page

 pase B2

" Date 7/ 7/1978

BET
. 204832926
f{fﬂjfroqen
‘?JJQN'
1
f 22
SAMPLE DATA
Weisht : 5.5155 Carems)
Densi ty : 2.7367 (emscc)
1A’§aﬁple Temr :"G {cent)
| .86 (cm)

Particle Size

DATAH LOLLELTED

INTERNRL nREﬁ

ADS GAs .-

Moles/Gram

1 441?5-94
. 8.268E-85 Moless/ml.
';8 83789 ml. eas-ml.
.13 .P177 Specific R
o  UNCERTAINTY :
C ot 275,065

UNCERTAINTY IN C
BAROMETRIC PRESSURE

reck o
rea (sq.meterssoram) .

.855692 %

5f59@335-92 %
’43'?38' mm He

DETHILED DﬁTH 5 POIHTH TnKEN

: UNLERTAINTY FLAG

HoIleGram k4 :
a R @ a
6.53366E-85 175182 1
1.51989%E-84 . 186491 1
1.9853E-84 . 184853 1
2.1335E-84 .187389 1

2. 29899E-84 .111348 1

FLnG

.AParameGer
N

.a

- a

.8
. .a

RN



FILE# 21 - 1 : 33 .
~ o DIFFUSION

‘Date

~ Sample ID : 20483:2926
Gas : Nitrogen
Ini(ials";'JCN
Book "+ 1
4 Paaeliff22' _
. SAMPLE DATA
'Neiéhf : §.5165 (grams)‘
'Densifyv: 2.7367 Camrce)
“Samrle Temp . -196 (cent)
| ;é;f;icle Size : .86 (cm)
" DATA COLLECTED
“Pinitial : 87.5715
P equilibriun : 28 6689

' Po ¢ 168763

. _SPECIFIC DEGASIBILTY 3.72581E-86 °

CUNCERTAINTY §&.87879E-82 %
Sustem d Moless dP 8.71022E-86 .

paseBR3.

7/ 71978



FILE# 22 - 2 « 1

ISQTHERA

Samrle ID : COL GAS:RB27

Gas : Helium
Ini{iaIs'{
Book -

Page : ..

‘Weight

2.

Density : 2.4
" Samrle Tenmr

Particle Size

Date

SAMPLE DATA
4.6584 <(9rams)

{agmpscc)
BA'(cen{)_
.885 (cm)

DRTH LDLLELTED

%LDPE OF IHOTHERN

- -.58896E—@5
- 4.95892E-83
7.28761E-82
" 1.78232E-89

UNCERTRINTY :

Uel Gas~VUol RocksTorr
Uol GassUol rocksPSI:
Uol Gas~sVUol Rack/ATHN:
Holes Gas<Gram Rock/Torr -

2:18004 %

DETAILED DATA 4 POINTS TAKEN

FRESSURE

RDS GﬁS
Torr %

NoIes/bram %

2 »
4.35231E-87
9.19777E-87
1.47306E-06
1.53927E-86

2]

237.885
531.685
-819.689
888.793

. 75336
. 32434
.4636

SRS s ]

UNCERTAINTY

. 78923

- FLAG
Parame(er

FLRG

e e e O
@@65@.

?/19/1978 '



FILE# 22 - 2 + 1 , 1Tﬁkkn L R
» SOTH ' e ' '
‘ | L Page_43£24£: '

o Date 7419,1978

Sample ID : COL GAS:RB27

Gas’ : Methane

Initials :. PDS

ABodk::J 1
Page @ 38
; SAMPLE DATA
fhgighf . 4.6584 Carams)
.'Tbéhgi(y : 2.4 Camsce)
.VSaﬁple Temp : 8 <(cent)

Particle Size : .885 (cm)
~ DATA COLLECTED
SLOPE . OF ISOTHERN
- 1.81188E-83 Vol Gas-Vol Rock’Torr
. .852288 Vol Gas<Uol rocksPSI
.. 768422 Uol Gas~<sUol RocksATH
- 1.87952E-88 HMNoles GassGram Rock</Torr .

UNCERTRINTY : 2084368 %

DETAILED DATA 4 POINTS TAKEN

FPRESSURE RDS GAS . . UNCERTRINTY - FLAG . . FLRG
Toerr Moles/Gram % . - Parameter
a. A a a- a .9
227.296 5.80613E-@6 . 2884836 1 - a
218.33 1.88727E-85 41413 1 - a
- 884.686 1.46894E-85 . 348481 1 L8
879.736 1.875312E-85 373682 1 L a



FILE# 22 - 2 : 1 :
‘ "DIFFUSION

SamPIe.ID.}“CbL GAS :RB27
Gas < Me{hane
Initials : PDS

Boaok : 1

vPaee,:l 39'
| . SAMPLE DATA
Meisht : 4.6584 Carams)
'Dghki{y ;2.4 (amsce)
;S;bkie Temr : @ J(cent)
Farlicle Size - .985 {cm)

DRATA COLLECTED

“P.initial ¢ 878.475
P eaquilibrium : 223.829
| 913

Po : 285

. SPECIFIC DEGASIBILTY 1 @@241E-85 °
CUNCERTAINTY 411574 % e
Susiem d Moless dP 2.82952E-86 .

| Paae;g,‘g_é_ |

7/19/1978



FILE# 22 - 2 : 1 | S |
: BET U
, : ' L PaéeE:?_Z_

 Date 7/19/1978

Samele ID ¢ COL GRS:RA27
Gas : Nitrogen

Initials : PDS

-Book 5 j
| Paée.f  é@
. SAMPLE DATA
Weisht : 4. 6504 Carams)

Density : 2.4 <(amrsce)
~Samp1e Temp : @ (cent)
Particle Size : .885 Ccm)
DATA COLLECTED
INTERNAL ARERA
A2845E-84° MolessGram
3S2E-44 Roles<ml . Co
354 - ml. eassml. rock. .. -~
92 Specific Area (s9.meterssaram)
UNCERTAINTY : 2. 76386E-82 X
o 121073 o
- UNCERTARINTY IN C : 2.76887FE-82 %
BHRDNETRIC PRESSURE 747.38 nmm He9
o DETAILED DATA 5 POINTS. TAKEN
PRESSURE ADS GRS ~ UNCERTAINTY FLAG ‘ﬁ:’iFLﬁG

Terr Moles</Gram % - Parameter
a a S a a a
&.91864E-82  ©.59364E-8%5 . 285869 1 . a
1.68245 2. 24599E-84 8.54753E-82 1 - a
"31. 9889 4.12581E-84 §.699483E-32 1 . a v
188 829 5. 68576E-84 4.77352E-82 2 -9.72855
164.72¢ r.aes 4 2 4.28172

BEERE-a4 LI3232E-082



FILE# 22 - 2 : 1
: E DIFFUSTON

Date

Sample ID : COL GHS:RB27

Gas : Nitrosen
Initials -+ PDS
Bookf: :1
Pawge 51féa»
LT saMPLE DATA
1Hef?hl .4.65@4 (arams)
2.4 <amscc)

Density
i$éhple Tenmr @ ccent)
Particle Size : 985 <cm)
E DATA COLLECTED

o P-initial 163.33

P equilibrium : 925346
. Pa: 72.614

| SFECIFIC DEGASIBILTY 2.333S6E-04.

=,
o

CUNCERTAINTY 123314

d Moless dP 7.83376E-86 - . :

o

vetem

. Paqe_E:z.g_; -

F<19-1978

i



FILE# 22 - 2 : 2 '
ISOTHERM

Péae-‘SQZSL_

Date  7-19-1978

Sample ID : N1-RAR-1:485.55
Gas : Helium

Initials : PDS

Book.: 1 .

Page ;, 27
| SAMPLE DATA
Weisht : 4.61398 Carams)
'Dehsi{y': 2.4833 J(9mscc
Sam#le Temp : @ (cén()
‘Particle Size : 885 <cm)

o DATA COLLECTED
SLOPE OF ISOTHERM B
"1¥1?4685-94 ol Gés(UoI Rock~sTarr
. 6.87486E-83 Uol Gas~Vol rocksPSI .
8.92759E-82 Uol GassUol RocksATH
2.11865E-83 lloles Gas~<Gram Rock<Tarr

UNCERTAINTY : 1.77561 %

DETHILED DATA 4 POINTS THKEN
PRESSURE ADS GAS . - UNCERTAINTY FLAG  ° FLAG

Tarr MolessGram % _ " Parameter
8 ] . a a S
248 . 684 5.24582E-87 5.639832 1 N
534184 1.11491E-86 3. 75639 1 .8
823.936 1.75714E-86  2.92228 1 a8
8%1.112 1 3.19697 1 -8

. 85574E-06



FILE# 22 - 2 : 2

PRESSURE
Torr

8

234 .561
522 206
"812. 464
881 . 339

‘SamPIe.ID::
Gas;:
Initials +

Book

Page

ISOTHERM S
S Paae_g 2

" NI1-RAR-1:465.65

A:ﬁé(hahe

SAMPLE DATA

“Weisht : 4.61398 Carams)

fﬂensi{v : 2.483 J(emscc)
»Samkle Temp : A (cent)
‘Particle Size : .885 (cm)

sLQ

 DATA COLLECTED
PE OF ISOTHERM

. 5 83764E-84 ol Gas<Uol Rock.-‘;Tc')-r"r
3.

B18393E-82 Ueol Gas-Uol rocksPSI

. .443861 Vol Gas-Ual Rocks/ATN
+1./@489E-88 MNoles GassGram Rocks/Torr

@ g
2.68424
5.51885
8.47771
9. 1848E

UNCERTAINTY : . 36424 %~

_DETAILED DATA 4 POINTS TAKEN

' : UNCERTAINTY - FLAG - 7 -"FLRG
ram % T Parameter
R a a .- a
F-86 1 13769 I - a
E-86 .781835 1 . a
E-86 . 687711 1 a
2 - . 156754.

-6 65411



FILE# 22 - 2 : 2 .
' DIFFUSION

A ,Dale

Samrle ID : NI-RAR-1:465.65

- Gasi? Me{hane
Initials : POS
Book ‘+ 1
Pase : 27
SAMPLE DATRA
‘Weisht : 4.61398 (arans)
Density © 2,433 (emsec)
'Saﬁple Temp : @ <(cent)
.835 (cm)

Particle Size

DATR COLLECTED

P 1n1{131 817 . 388
P Equxlxbrxum : 1?2.599
. Pa: 172 49

“PELIFIL DEbHHJBILIY 2.42788E~- 88

UNLERTHINTY 1094?5 %

ustem d Moless dP 2.81125E-86 . .

e

?/19/1978



\
o

FILE# 22 - 2 | S o |
- < BET . RS ~ »
: ' T Page'532

‘Date 7P/19/1978

Samrle ID : N1-RAR-1:465.65
Gas :'Ni{roqen

Initials : POS

Book‘f<
Paqef;.‘E?
| ‘ | SAMPLE DATA
:Neiqh{ : 4.61398 {aranms)

Density - 2.483 <{amscc)
_Sample Temr : 8 (cent)
“Particle Size : .@85 Ccm)
- DATA COLLECTED
INTERNAL ARER
2. 88587E-04  Moles/Gram
8.48859E-85  Moles-ml . e
~11.6814 ml. eass/ml. rock .
19.847 Srecific Area (s9.meterss/oram)
UNCERTRINTY = 5.004456-82 %
o 122851 N |
e UNCERTAINTY IN C : 5. 00583E-82 X%
BAROMETRIC PRESSURE 746.982 omm He
DETRILED DATA 5 POINTS TAKEN

PRESSURE - ROS GRS UNCERTRINTY FLAG o FLRG

Torr Moles~<Gram % . Parameter
‘@ a " a a
.27e868 &.68859E-A5 .28rall 1 a
28. 2453 1.86711F£-84 .1a362e 1 .8
"118.295 2.44304E-84 9.78833E-82 1 .8
174 . 639 2. R1205E-84 9. 73185E-82 1 S -
229,024 I 138IFE-Q4 9. T4982E-A2 1 @



FILE# 22 - 2 : 2

" Date

Samele ID '+ N1-RAR-1:465.65
| Gas:f fora9én
Initials = PDS
Book - 'f
Fage : 27 .
L SAMPLE DATA
,Hé%sh{ - 4.61398 (arams)
Dénsity : 2.483 <emrscc)
'ééhple Temr : 0 <(cent)
 Particle Size : .885 <cm)
DATA COLLECTED
Plinitial ¢+ 2238.7
P esuilibrium : 67 8574

P o :  §57.9423

SPECIFIC DEGASIRILTY §.88517E-85
“UNCERTAINTY 359883 % L

Sustem d Noless dP .7.B36626E-86

DIFFUSION A
| A _ S Page_152313_ :

7/19-1978 -



FILE# 22 - 2 + 3 | . -
T ISOTHERN SR |
' ‘ 1?}f vPagéJngfZ,_‘

" Date 7s20-1978

Sample 10‘5 Ni—RﬁR-1:413.33
Gas : Helium

‘Initials : JCN

Book :© 1
Pagé,:l 24
U samPLE pATA
Weisht : 4.12934 Corams)
Density : 2.56 <emscc)
:SamAJe Temr : 273.16 C(cent)
Particle Size : .85 (cm)

MWRLMLHTHY
%LOPE DF ISOTHERN
-«31.43315—@4 Vol Gas<Yol RocksTorr
7.48687E-83 Upol GassUel rock/PSI
1@9539 Vol Gas~<Wol RocksATH . .
. 2 49577E-89 Moles Gas<Gram Rock<Tarr

UNCERTAINTY - .399?441‘3'

4 DETAILED DATA 4 POINTS: TAKEN
PRESSURE A0S GAS. :°  UNCERTRINTY  FLAG - FLAG

Torr Moles~sGram . % ' ' "~ Parameter
a a - a ' a . a
231.374 3.83181E-a7  2.95811 1 - a
815.238 1.29853E~8s 1.891398 1 .a
‘811. 36 2.82736E-86 1.48593 2 - 3.149¢61
330 68 2.16888E-86 = 1.6849 1. - .a



FILE# 22 - 2 + 3

SamPIe In -
Gas -+

Initials

Bgok

Page :-

ISOTHERN

;ﬁéfhane
JCN
=,‘1

.24

SAMPLE DATA

. Densitw : 2.56

WI-RAR-1:418. 33

o Page_£2$Zé:L
- Date 7s20/1978

Weiaht : 4. 12934 (arams)

(amscc)

Samele Temr : A (cent)

Particle Size

DATA COLLECTED

SLOPE OF ISOTHERN

PRESSURE = ADS GAS

UNCERTRINTY
Torr Moless/Gram %
a a A
228. 726 1.731E-8¢ . 1.91398
511.583 4.8228E-86 1.1788a4
‘885, 887 6. 76401E-86 .R33857
877. 588 r sa2r2v

. 3964E-0e

885 <cm)

4. 71586E-84 Uol Gas-Ual Rock-Torr

.. 2.43839E-82 Uol GassUol rocksPST
© . .358344 Uoal GassUol RocksATH - . .

| 8.217126-89 Moles Gas<Gram RocksTorr

UNCERTRINTY

;. .827351 %

DETAILED DATA 4 POINTS TAKEN

bet e b e

FLAG CCCFLAG
“Parameter
e
BTN |
3':h9
o a



_2;3

FILE# :

r

1V}
X

"DIFFUSION

Dé{e

Sample ID : N1-RAR-1:418.33

‘Gas ¢ Me thane
Initials - JCN

Book,{ f

Pase + 24

SAMPLE DATA
 Weight

4.12934 arams)
Density : - 2.36 (9mscc)
. Samrle Tehp ;@ <cent)
' Particle Size -

.885 <(cm)

0DATH COLLECTED

‘P initial : 877.213
P equilibrium : 216 513
Po : 216 0943

. SPECIFIC DEGASIBILTY 1. 17585E-88 -
UNCERTAINTY 337127 % |
{ d Moless dP ~ 2.04952E-06 l: :T

o

dYctenm

720/1978



FILE# 22 -

PRESSURE

Torr

&

fa

BET

NI-RAR-1:418.

Paeelcaézz;_

© . Date

33

SAMPLE DATA

Samrle ID:
Gas ;-Nifroqen
Initials : JCN
Rook L 1
Fage :5124
Heisht
Density © 2.56

Samrle Temr

'Par{icle Size

4.12934 tarams)

-{amscc)
{cent)

.885 <cm)

0DRATA COLLECTED

INTERNAL ARER

3 2382E- @4 Moles/Gram
1.26373E-84 Meles-ml. |
18.5519 ml. 9assml. rock
33 7829 Srecific Area «:q me{ersfqram)
. UNLERTQINTY : 4, 18?71E @2 %
. 7. 688 3
EUT UNLERTHINTY IN C - 4.18 21E-82 - %
BRROMETRIC PRE&&URE 745.218 mm He
_ DETAILED DATA 5 POINTS TAKEN
ADS GRS UNCERTAINTY FLQC - fFLnC
Males<Lram . Z i Parameter
) R a @ ia
7. 34948E-85 . 288836 1 .. a
2.41189E-84 8.98838E-12 1 @
3.52868FE-04 7.58569E-a2 1 - a
d4.16753E-04 F.33IJE9E-p2 1 a
4. & 541?5 a4 7.3I3AI6E-A2 ! 7]

7,28/1978



CFILE# 22 - 2.+ 3
DIFFUSION

Sample ID : N1-RAR-1:418. 33
Gas : Nitrosen

Initials : JCN

Book 1
Paeéigi.24 
N SﬁNPLE o/TA
. Weisht ©4.12934 <arams)
- Density = 2. .56 . Camsec)

ﬁSéﬁkle Temr : =196 (cent)
‘Particle Size : 885 (cm)
S DATA COLLECTED
P initial © 219 969
P eauilibrium : 74.3189

P o : 53 8401

 SPECIFIC DEGASIRILTY 1. 85777E-85

UNCERTAINTY . 297341 %

Sustem d Moless dP 8.44844E-96 . '

' Date

Cr28-,1978



FILE# 22 - 2 + 4 . o -
ISOTHERM | S -
' T Paee_éz_jz__

 Date 7o22,1978

" Sample ID - 28483:2995
Gas- - Helium

Initials - PDS

Baokifiwl : )

Paééf#i‘25
O samPLE pATR L
‘Weieht . 5 84655 Carams) '
Density : 2.62437 (emrscc)
Samrle Temr : @ Ccent)

iPét}icle Size : ,@és Cem)
o DATA COLLECTED
SLOPE OF ISOTHERM

356E-85 Uol Gas<Uol RocksTorr

1.373
7.12921E-84 Uol Gas<Uol rock<PSI
1.84771E-82 Ual GassUal RocksRATH .
- 2.34333E-18 Moles GassGram Rock<Torr
- UNCERTAINTY - 12.4252.°%
- DETAILED DATA 4 POINTS TAKEN
PRESSURE " ADS GAS. . UNCERTRINTY. FLAG - _5j$fFLna ’
Torr MalessGram , 2 . .. .Parameter
) ) | a ) o
2483.262 5.85885E-88  39.718% 1 a
S541.228 1.13139E-87 291181 1 a
832277 '2.89631E-87 192667 1 a
298768 2 22 3588 1 a

. B8715E-a7



FILE# 22 - 2 - 4

ISQTHERHM : , :
' ' " , Paqe_a 70

Samrle ID - ’8491 995
GaSu:'Mefhane

Initials + PDS

Book = 1

Pase : 25

| © SAMPLE DATA
Weisht : 5.84655 Carams)
 bgnsi{y ¢ 2.82437 (9mf¢c)
fSamPIe Temr : a4 Jdcent)
Particle Size : .885 (cm)

_ } DATA COLLECTED
SLOFE OF ISOTHERM
1.72743E-84 Uol Gas-Ual Rack-Tarr
8. 93339E-83 Ual Gas~sUal rocksPSI
- 131285 Ueol Gas~sUol RocksRATH ,
193 o6 3E-89 Males Gas~sGram Rock-Torr

UNCERTRINTY :. 1.88822 . %

DETAILED DATA 4 Poznrs«rnkEN

PRESSURE ROS GAS UNCERTAINTY FLAG - . CFLAG
Torr MolessGram. % Paramefer
243.681 &.59797E-87  3.53217 1 S8
§33. 35 1.506R1E-88 219232 1 .oa
T823.372 2.40878E-8s 1.84686 1 c. .8
88s.212 2. 68393E-86 - 1. 74541 1 - a



FILE# 22 - 2 : 4
~ DIFFUSTON

Samrle ID : 204832996
Gas ;iNeéhane
Initials : PDS

.Bookf; ;i

Paqé'foS
C SAMPLE DATA
 N§i9h{ : 8.84855 {arams)
Density : 2.62437 <{emrscc)
Sample Temp : ‘B (cén{)
fPafficle sze ;. B8S (cm)
e DATH COLLECTED

P initial : 882.947

4V}

P equilibrium : 1837 .11:

LAY

Po : 18213

< “SPECIFIC DEGASIRILTY &.34483E-83
- UNCERTAINTY 3. 92576E-82 %

Sustém d Moless dP 1.97461E-86 - -



FILE# 22 - 2 - 4.

BET .
' Page_By

. . Date 7s22,1973

Sample ID © 204833:2998
Gas ¢ Nitrogen

Initials ¢ PDS

Book ¢ ; 1
Pase : . 25
SAMPLE 0OATAH
Weisht : 5 84855 Cerams)
.:bénéify : 2.62437 (amscc)
 !SémP1e TeﬁP : @ (cent) |
fPaF?icle Size : .885 cem)

O0ATA COLLECTED
INTERNAL RARER

-2, 3IFF64E~-8S5 - MolessGram
9. AS9REE-BE  Molessm] . |
1. 39772 ml . sassml. rock
2. .26233 Srecific Area (sq;mq{ersxqram)
UNCERTRINTY : 1. 84439 %
Coc 178989 =
UNCERTAINTY IN C : 12:8948 %
BARONETRIC PRESSURE F743.565 mm He
o DETAILED DATA § POINTS “TAKEN
PRESSURE ~  ADS GAS' - UNCERTRINTY FLAG - FLAG
Torr Moles<Gram . % - " Parameter
‘@ a @ a oa
31.8015 1. 14629E-85 . 941505 1 8
93. 7169 1.81582E-85 . 248978 1 A
" 145.393 2. 327A4E-85 983911 | 1 Ul |
195. 303 2.8180856-85 . 766187 1 oA )
245592 ki 1 e

F187IE-RS TE7TIES



FILE# 22 - 2 :

Samrle 1D :

Gas :

Initials

Reock :

Page

P equilibrium

P initial

. SPECIFIC DEGASIBILTY

)

DIFFUSTION

":A;Da+e

204832996

 Hf{ro9en
POS
1
25
* SAMPLE DATA
Meisht : 5 84855 Carams)
Densitu : 2 62437 Comrce)
'Sahﬁie Temr : =196 <(cent)

Particle Size 885 (em?

DATA COLLECTED
244,643
29 5584

P 27.684

-

.

Ja2

13E-87

UNCERTRINTY J.24836E-82 %

ustem d Moless dP  B.22845E-86

, Pa?e.ﬁyj__ =

722

e

1978



FILE# 22 - 2 : §

Samrle ID

ISOTHERM

N1-RAR-1:328_ 3

Gas.{'ﬂelium
Initials = PDOS
Bookfj 1
Fage 23
SAMPLE A TR
Heiaht q.70824 (arams)

. Particle Size

Depnsity : 2. 52

Bamele Temr : @

Ccent)

DATA COLLECTED

'SLOPE OF ISOTHERM

1. 683I9TE-04
8. 7A8E2E-AT el Gas<Uol
L. 127981 Ual LassWUal Rack<sRTHM .
_3398135 a9 Moles
UNCERTRINTY
DETAILEL DATA
PRESSURE A0S GAS | UNCERTRINYY FLAG
Torr Nole:’Gram- b4
a 9 T a a
238 . 877 7. 13316E-87 4.086178 1
8524 .782 1. 53679E-d6 2. 867688 1
T81&.427 2.46556E-086 2.a4548 1
888.918 2.54@6357@6 2. 2p6864 1

{amsccd

LA8S fcm)

iJal Gas<sllol Rock
rock<PSI::

Fa 99.(.3.?_?. |

Date 7-24-1978

~Tarr

ses<Gram Rock<Tarr

-

4 POINTS -TRKEN

. FLAG

';iParame(er
8

a

e



FILE# 22 - 2 + 5

ISOTHERN ’ | . ' L
o FPa ge_Q Ys—

Date ?f24fj973

Samele ID : NI-RAR-1:322.3
Gas . Methane

Initials : PDS

Book : ‘1
Page . 23 o
SAMPLE nTA
Heisht @ 4.7824 fsrams)
DehsifQ s 2.82 <amscc)
Sample Temr : @ (ceh{)
5Par¥icle Size : .8@885 {cm)
DATR COLLECTED
SLOPE OF ISOTHERM
7 67923E-84 ol Gas<Uol RocksTarr
3. 87879E-82 Ual Gas~Ual rock<PSI ..
583543 VWel Gas-Uol RocksnTH @
1. 35936E-88 Holes Gas-Gram RocksTorr
UNCERFRINTY | 279735 %
o DETRILED DATR 4 PUIHTSLTQKEN
PRESSURE - ROS GRS UNCERTRINTY FLAG Zﬂ‘.'FLnG , ‘
Tarr Moles<Gram-- =4 ,quame{ér - %
238 423 3.30129E-86 .881472 1 8
512.775 7. 84399E-a8 . 985413 2 6. 88257
8as. g8y 1. @8789E-8B5 . 468283 2 22 5877
2 ©8.1233

]78.825 1.17716E-85 . 496891



FILE# 22 - 2 : &
DIFFUSTON

Date
Samprle ID ; NI—RanIfBEQ.E

Gas ; Me thane

Initials : PDS

Bookfﬁ?'f

Pageff}QEE
| SAMPLE ARTA
Weisht + 4.7824 Carams)
Density = 2.52 <(amscc)
Samrle Temr : @ Jcent)
Particle Size : .985 (cm)‘

DRTA COLLECTED

CP 1nrtral - 873.437

F eaquilibrium : 219 381
Po : 213 382

f”sescrrfc DEGRSIBILTY 8. 11248E-839
CUNCERTRINTY 2.50141 %

L£5]

_~

ustem d Moless (P - 2. 0275E-86

70241978



FILE# 22 - 2 : §

Sample ID-.: NI-RAR-1:328. 3
Gas @ Nitrogen

Initials @ FODS

Bookvil.i
PaQe;&  23
SAMPLE DRTA
::Héfqhé:: 1.7024 Carams)
-bensily ¢ 2.82 (=#mscc?
Samrle Temr : 8 J(cent)
'Pafficle Size : .88% {cm)

| DATA COLLECTED
INTERNAL ARER

- 2.95955E-84 MolessGranm
- 1. 1744 0E-84 Moles ml. .
16, 7866 ml. weassml. rock .
28 1681 Srecific Area (s meters<saram)
- UNCERTRINTY : 3.64632E-82 %
0 4732 86 ' |
: UNCERTRINTY IN C - 3.64633E-82 =%
BAROMETRIL PRESSURE ?44.597 mm Ha
o DETAILED DATR 5'P01~T3,fhKEN
FRESSURE A0S GRS UNCERTRINTY FLAG ~}f':'FLﬁC
Tarr Meles<Gra E - - Parameter
@ a a a T a
4. 3I6I15E-82 6. 68667E-A5 208667 4 1 a8
4.49888 2. 20694E-a4 8. 59858E-82 1 8
C 778882 3.33467E-04 .AE9ral 1 - a
159 651 3. 9457E-84 . BeR825 1 .8
228.988 q 1 - a

. 39587E-84 6.82831E-82



FILE# 22 - 2 : §

Gas

Initials

Book

Faae

Samrle ID :

 Weiaht

Density

Farticle Size

DIFFUSION

Ni-RAR-1:328 .3

Nitroaen

SAMPLE DRTH
4 7824 {arams)

2.52 J(amscc)

~Samrle Temr : -196 {cent)

0ATA COLLECTED

P initial : 221.287
F equilibrium FE. 5805
Po : 63 7422

~_UNCERTHINTY .230488 %

Sustem d Moless 4P 8.348

L8835 (cm)

Paee_;fjig:_»

v pate  7e24-1978

SPECIFIC DEGASIBILTY 1. 11742E-85 .



FILE# 22 - 2 : & |
ISOTHERM

Pageagz _—

T Date 7/25/1978

sémp19‘10>372é4@3:2945
Gas.f‘ﬁéljum
Initials : DLW
Eook‘? 1
Fage : 31
| SAMPLE DATA
Weisht © 55995 {arams)
fpédgify f 2,744 Cemscc)
:Sahhle Temr : # (cent)
Particle Size : @85 <cm)
) DATA COLLECTED
SLOPE OF ISOTHERM |
. 4.120356-85 Vol Gas<Uol Rock<Tarr
. 13188E-A3  Uel Gas~Ual rock-PSI

13183E-A2 ol Gas-sUal RocksATH
.70081E-18 Moles Gas-Gram Rock-Torr

‘j;, -f.hj' f't.) ~&

UNCERTRINTY ¢ 4. 65389 %

DETAILED DATA 4 POINTS TAKEN

PRESSURE A0S GRS 7 . UNCERTRINTY FLAG S FLRG
Torr MalessLram = z "Parameter

a ' a SR 24 a - a

2498 781 1.64285E-87 14.8638 1 R X

S825.8r9 3. 29683E-a7 18 4857 1 S8

"RQ16.917 5. 72773E-a7  7.4q@8882 1 R

388 . 451 S.87°835E-87 834227 1 - a



FILE# 22 - 2 : & 4
ISOTHERM

pase {3570,

,3'5103{9 Ps25-1978

Sample ID + 28483 :2946
Gas - Methane

Ini{jals'f DLW

Book : 1
Page : 31
SAMPLE DRTH
-Qeféhf 0 5.58995 Jarams)
Densitw + 2.744 Camscc)

"Sémﬁle Temr = A fcent)
;Raf{icze Size : .885 {cm)
| DATA COLLECTED
SLOPE OF ISOTHERW |
. 2.64928E-84 Vol Gas-Uol Rock<Tarr

&
1. 37887E-a2 ol Gasslel rocksPSI
..281343 Uel GassUal Rock<ATH -

o4 3A741E-89 loles GassGram RocksTorr

UNCERTARINTY - .?34666'?2

DETAILED DATA 4 POINTS TAKEN

FRESSURE . A0S GRS - - UNCERTRINTY FLAG ~ “FLAG
Torr MolessGram: k4 - Parameter
a a T a a - a
233177 1.86985E-8s8 2.29848 1 R
. 817.83 2. 245823E-a8 1.5435 1 c o a
818. 169 J.46317E-@8 1,227°88 1 .a
3R1. 44¢ 3 1.311587 1

. P482E-06 8



- FILE# 22 - 2 : &

DIFFUSION

Sample ID : 28483:2946
Las f;ﬂé(hane
Injfia]s':jnLu
Baeok - 1
Page : 31

SAMPLE NATA

-Samrle Temr : 8 (cent)

‘Particle Size : .8A8% (cm)

oAt COLLECTED

" P-initial @ 8&7.927

P equilibrium : 207 886
" Po 202 148

Weisht : §.5995 Carams)

Dencity @ 2.744 (amscc)

BS/

Page X T " _

.- Date 7,25-1978

D SPEUIFIU DELASIBILTY 2. 2546E-M7 .-

, UNCERfRINTY‘ _3rse2 X

Sés{em- d Moles<s ¢P 2.83



FILE# 22 - 2 : &

BET o S
: pase L35 %

Sanrle I0 ¢ 204032946
. Gast?iNi{rogen
Initisls DLW
Book F 1
Paae:{'iil
A' SAMPLE DATA
Heisht : 55995 (orams)
 Uén§i{y : 2744 femfcc)
.éam}le Temr : @ <(cent)
Particle Size : .@85 ¢cm)
o DATA COLLECTED
INTERNAL ARER

. 3AS36E-A5 Males-Gram

-y

1. FI122E-85 Moles-ml. ,

2.95364 - ml. aas-ml. rock - . .
q4.3723 Srecific Area cs9.meters-aram)

UNCERTRINTY - . 232799 %
g7 56.8033 L

x UNCERTRINTY IN C : . 747388 %
BAROMETRIC PRESSURE 741.135 mm Ha

DETAILEDN DRTA & POINTS THKEN

PRESSURE A0S GAS . UNCERTAINTY . FLAG 2 FLAG
Tarr Moles Gram X - Parameter
¥ a . a a o8
19.81 3.8A593E-85 374889 2 CL 481343
87 .7725 4.46239E-85 . 357161 2 C1.18132
142 5.45327E-85 . 357973 2 .2084353
193,799 &.3IA11E-A5 356119 2 £ 1.88159
242 . 966 7 ‘ . 3587a1 2 631722

. 1878rE-83



FILE# 22 - 2 : 6

Samrle I0 %

DIFFUSIAON

20483 : 2948

Gasf{iNi{roeen
Initials * DLW
Book : 1
Pase : 31
SAMPLE (ATH
‘Heféhé 5.8993 (arams) -

‘Density

‘Samrle Temp

F equilibrium

2.7°744 (amscc)

-186 <fcent)

Particle Size : @85 Ccm)
DATA COLLECTED

P initial : 242 689

g
P o : 238 871

SPECIFIC DEGRSIBILTY 2.35481E-06

UNCERTAINTY - 56348 %

Suciem d Moles< dP 8 37118E-06 °



FILE# 22 - 2 : 7

. ISOTHERM ~f‘:_. _ SN
S .. Page G574

"' Date 7e26-1978

Samrle ID: 204832976
GaleiHéIium
Initials - DLW
Book - 1

Fage : 2

.&J

SAMPLE 0RTR
Weisht : § 63774 Carams)
Density : 2. 67387 (omrscc)
‘Samrle Temr : @ fcent)
Particle Size : . B85 fcm)
: DATR COLLECTED
SLOPE OF ISOTHERMN

'3 141186-85 ol Gac~Uol Rock<Terr
. 21821E-83 Ual GassUol rocksPSI
- 861873 Uol Gas<Uol RocksnTH
~1.35574E-89 [oles Gas<Gram RecksTorr

UNCERTRINTY : 2.2716 % .

DETRILED DATA 4 POINTS TAKEN

PRESSURE ROS GAS . UNCERTRINTY FLAG -~ FLARG
Tarr Males~Gram- kY - Parameter
a a L8 a .a
243. 342 3. 29315E-67 7. 36269 1 a
S529.783 &.95179E-87 4.3378 1 -a-
WR19.727 1. 13883E-86 J.6955 1 @
891. 4485 1.282%E-86 4. 84241 1 - a



ISOTHERM

se_ 355"

7o2671978

' -Pa
. -pate
Samrle ID ¢ 20483:2976
Gas : Methane
Initials : DLM
Eook - 1
Page '+ 32
_ SANPLE DATR
‘Weisht 5. 63774 (arams)
Density : 2.67987 (amscc)
Samrle Temr 8 Jcent)
Par{xcle HJLe 885 (em)
. DATA COLLECTED
sbaPEJUF ISOTHERN
| 3.656256-84 Vol Gas<Ual RocksTorr
- 1. 89883E-R2 . Upl Gas-sUel rocksPSI-
277875 Wol Gas#Uol RacksnTH
6. 88871E-89 Moles Gastram'chkfforr
" UNCERTAINTY 516198 %7
o DETAILED DATA 4 POINTS TAKEN
FRESSURE ADS GRS - UNCERTRINTY FLRG ~FLAG
Torr Mole=z<Gram:. % " Parameter
@ a A B ) @
231.835 1.48894E=@8 1. 63093 1 coa
518 817 I 16116E-A6 1. Q8852 1 e
]18.6 4. 91754E-@6 . 858682 1 @
284 424 5.29778E-06 Q21357 1 a



FILE# 22 - 2 © 7

DIFFUSION

f;fanaee 7261978

Samele ID - 204832975
Gas ¢ Methane
Initials - DLM»
Book -1
Pawe : 32
| | SAMPLE DATA
Weisht = 5 63774 <arams)
Density : 2.67387 C(amscc)
‘SQMPIE Temr : 'B {cent)
;Péf}icle Size @85 ¢em)
: | DATA COLLECTED

P equilibrium :

o

R

P initial : 372 514

212 317
52

P a 2a

AN
£

UNCERTRINTY 299189 %

s%?m d Moless dF

. SPECIFIC DEGASIBILTY 3 27252E-07 .



FILE# 22 - 2 = 7

Sameple I -

BET

| 204R3: 2978

Gas {iNj!rogen
Initials : DM
Book ¢ 1
Pase 32
SANPLE 0ARTA
;Qé;éhf 5.63774 (orams)

 Déh§ifv

. Samrle Tem

2.e7987

=4

Particle Size

famscc?
8 centd

LB88% (cm)

DRTR COLLECTED

INTERNAL ARER
‘3. 42816E-84 Moles<LEram
1. 27662E-84 Moles<ml. L
.20, 5248 ml. sassml. rock . o
S d2.5428 Srecific Area (sq:meterssaram)
UNCERTRINTY : 3.04836E-82 %
C o 915.591 | P
: UNCERTRINTY IN C - 3.@04842E-82 %
BRAROMETRIC PRESSURE 737 824 mm H2
DETAILED DATA 5 POINTS TAKEN
FRESSURE ADS GRS UNCERTRINYY FLAG . FLAG -
Torr Moles<sGram % ~ Parameter
@ a - a a B
. 123374 5. 54766E-85 .2R31744 1 -8
3.74814 1 8724E-84 R.45362E-82 1 . a
T81.5855 - 3. 16621E-84 6. 123a%E-82 1 - a
122.84 qd. 192683E-84 53397 1 SRR
187. 382 N IBQIE-82 1 -a

B2611E-84 4,



FILE# 22 - 2 : 7

Samrle ID
Gas
Initials

Book,3f_

DIFFUSTION

_Date

2@4@3:29?6
NI trogen

: DLW

;_¥

pase 35 .X__

7r26/1978

]

' Page 3z
SAMPLE DATR
Weight : . §5.63774 (arams)

Density 2.87387  femscc)

Jégméze Temp : —196 (cent)

.éar%icle Size B85 (cm)
| DATR COLLECTED -

P initial

F equilibrium

F o : 23 3585

- SPECIFIC DEGASIRILIY 9. 44323E-86

UNCERTAINTY 039716 %

.0

wstem d Moless dP & 34443E-86 - . ..



FILE# 22 - 2 : &

Samplé Io .-

Gas

Ini(ialsf:

Book

FPage

ISOTHERM

N2-MAK-1:1676. @
‘JQHélium |
POS
.33

SAMPLE DATA
Weisht : 4.83682 Carams)
Densi by
4§émkle Temr : @
Péf%icle Size 885 (cm)

DRTA COLLECTED

" Date 7e27-1978

SLOPE ' OF ISOTHERN

14904 1E-84
U7 24221E-83
186431 Vel
. 2.475827E-@9

UNCERTRINTY -

Vel Gas-Uol Rock-Tarr
lal Gas-sUal rock<PSI
tas<Ual Rock-ATM

Moles Gas<Gram RocksTarr

1.4328 %

DETRILED DATA 4 POINTS TAKEN

PRESSURE ADS GRS ... UNCERTRINYY . FLAG
Torr Males-Gram ' =4
8 a - a 8
- 238.8087 6. BRESE~07 q.58648 1
, 932 9a9 1.35763E-86 2.91119 1
7 821.424 2.01827E-a6  2.40897 1
898827 2. 15625E-08 2. 59656 -2

.. FLAG
- Parameter

e
a
@

S 161876



(2 V]

FILE# 22 - 2

ISOTHERM - | o o
RN Page B60 .

Sample ID = N2-MAK-1:1876. @
Gasf{?ﬂé{hane
Initials : PDS

Book:fm f

Paae.: '33
| SAMPLE OATA

"?héiéhi . 4.889632 Carams)

Densitu : 2.5241 Cemecc)
féample Temr : 8 Ccent)
‘Particle Size : @85 ccm)

DATR COLLECTED

SLOPE OF ISOTHERM
| 7.18895E-84 ol Gas-Uol RocksTorr
. 3. 71776E-82  Wol Gas<sUel rock-PSI
- 39638 Vol Gas-Uol RocksATN = .
1.27867E-88 loles GassGram RocksTorr
UNCERTAINTY @ .295329 %
| L DETAILED DATA 4 POINTS TAKEN
PRESSURE A0S GAS - UNCERTRINTY FLAG L FLAG
Torr = MalessGram - & . - Parameter
@ @ T a a @
230106 3.17794E-06 879796 1 a
, 517.151 6. QPE3I7E-86 5320387 1 .8
‘ Q@9 344 . 1. BA3SIE-85 482485 2 . 13.39934
- 298 641 1.98333E-85 . 516168 2 . 1.139@5



FILE# 22 - 2 : 8

DIFFUSTION

. Date. 7,27/1978

Samrle ID'{:HE-NQK~I:1@?6.@
_ Gas f‘ﬂé{hane
Initials | PDS
vBookli~;¥l
Page;:EHEJ
SAMPLE DRTA
Weight - 4. .38682 (9rams).
ib;néifv 0 2.3241 (emscc)
.Sghkle Temp : B <{cent)
Particle Size : .85 <cm)
B DATA COLLECTED
P initial : 8R& 951
P equifibrium 0 214.994

Pa : 214.51

N

SPECIFIC DEGASIRILIY 1.71556E-88
UNCERTRINTY 1.57@87 %

Sustem d Moless oP 2 B1A24E-36 - .



9

FILE# 22 - :

Samrle ID

v Né-MnK—1:19?5.@

FRESSURE

4

0'0‘:0

-3 50 -

Torr

a .
.61489€-82

33948

q4.7978

68. 78

27. 38

[ ]
0 "

u

8

fa,

-Samrle Temr

‘Particle Size

SAMPLE DATA

Gas : Nitrosen
Initials : POS
Bookcbiti
Paqe'?  33
Weisht
Density

- 4.88642 (erams)

2.5241 (amscc)
8 <{cent)

885 (cm)

paTA COLLECTED

INTERNRL ARER

ROS GAS
Males Gram.

.49595E£-a5
.B5127€E-84
_847AGE-Bd
.29574E-84
. ed@I2E 04

INTRY ST RN, W

BAROGMETRIC PRESSURE
DETAILED DATHR

'25-84
I5FE-A5

Moles<Gram
Moles<sml.
ml. 9as~<ml.

UNCERTRINTY

UNCERTRINTY IN C

UNCERTRINTY FLRG
a g
. 19878 1
8.98147E--82 1
7. 83529E--82 1
7. 83625E-82 1
7. B33224F--A2 1

rock .
Sreocific Area zaq meéerafqram)

g, aozsﬁs av

2 -'.@
"
.. a
ST -
o a
g

o
s

A4a919 %
?4@;?13 mm

5 PofnrsffnkEN

FLAG
Parame{er



L

FILE# 22 - 2 : 8

| SPECIFIC DEGASIBILTY 1. 64359E-85°

[ \';5,*.

P equilibrium : 71.3:

T

 DIFFUSION

.
’ Samrle ID © N2-MPK-1:1876.@
Gas Ni?roeen
Initials : POS
Bocok Ql:{
_Paqe}3f€33
-  SAMPLE DATA
Weisht : 4.88682 Carams)
Dens1 ¢y 2.8241 (eamscc)
fSQmPIe.TemP -198 <{(cent)
-Eaflic]e Size .885 (cm>
0 DpeTa coLLECTED
) Plinitial : 227155

Po: 548

UNCERTAINTY . 346499 %

ustem d Moless dP Q. 268456-86 | . °

. Date 7Fo27.1978





