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71102-l T’IXE PROGW ON 

R. S. Kalyoncu and X. J. Snyder 

IXTXODUCTION -AXE SUX??.kRY 

Csm?rehensive characzerfzation ;rork -.3as ?e rf~ rmed 3n shales. 
from Zardin Count;r,-.IilF30is (X-L). -A coral-of 39 sam?l.es (19 for 3atte11e 
and 20 for other 30E contractors) Pete collected Zrom this site. Y-4 

snales are sasically characterized '5-y complete absence of hydrocarbon gases 

and rather low organics (C-Z) contenfs. In the absence of hydrocarbon gases 
co zeanhgz'ul correlations cotid be o&erred between the characterization 
data and potential productive cApaci:y ol the ;iell. 

The objective of this Trogram is to detcrzhe the relations4i?s 

berse2n shala cllaracceriszic, 1hydrocarSon gas conc2nt, and well locatior! 

ta ?rovi_de a sound basis for defining the productive caoacity of c,ie 

Zastem Devonian shale deposits and for guidizg research, development, 

and demonstration srojacrs co er,hance the recove,q of natural gas Zrom 

the ahala deposits. 3e grogram irzcludes a number OF elemental tasks as 

a ?art of the Resource Inventory and Shale C"aracr,erlza:ion subprojects 

of DOE's Zastara Gas Shales ?roject and Fs desiqad 3- -- to ?rov<de a -z-iCe 

variatv of su3uort data for chat project. I - _ 

.A large number of iOf sa.ples of 3as jearhg Zasterz 3evoniaz 

ahal vi11 :have been, e-xamhed by t:le e3d of :Se ?rogtam. .__- . 1=-=r tie 

characcerizstion data for ixdiv5duaA. wells 'nave ‘922:: coupil+d, atzzzpcs 

vill be zade to 2s:ablish tSe inttrrelatFonshi3s between ti,2 shall- 
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characteristics, t;he hydrocarbon gas content, and velL iocatisns from which 
the sampS2s ;rer2 obtained, aupioyiq ts2 hutcm3tic Inta-ac:i3n Deztction --i-u 
(AID) .Analpis. 

Tne following tasks comprise be tatal ef5orts Lx :his research 
program: 

Task 92scriDtive Tit12 

1 Core Sapling 

2 Gas Content and Gas L7.212~~2 Unetics 

3 Chemical Characterfzation or' Sha.12 
4 ?hysical Characterization of Shale 

3 IAthoiogy 12 S'nale 

Well X-4 (?ardin County, Illinois) smples vere cored Dec2aber 1975‘. 

A total of 39 samgl.es were collected; 19 for Battalle and 20 for other COE 

contractors. Twenty-wo barrels of shale core was obtained. TSe coring ;-as 

uade beween da?t:is of 32 and 269 feet. Additional ~211 and fltld sampliaq 

data are s-riced in Tabi2s i and 2. FiS'JZP_ I depicts an-surface times for 

the N-b shaits. 

Task 2. Gas Contents and Release ?.ates 

Gas contents determined for 3-h shaies ar2 d2nicte.d in Table 3. 

These shales, lika nest veils in T17'Tois, do not 2:ciijit any hydrocarbon --a.--. 

g= contents. 

Task 3. C32zdcal CSaract2riza:ion 

Tabl2 4 samarites zie tocti carbon, hydrogen, nitrogen contents 

of the !lA shai2s. Sulfur COnt23ti are aho 3r2s2nz2d in zhe sab12. 

Total carbon con'ients 17ax-y between 1.j znd 6.i percent:, hydrogen contenti, 

32itg 30~2 urii?3rz, 0.2 and 0.3 oercent, and the idfur contents iron 0.6 ;o . 

3.0 Tercent. 

Zigures 2 tSrough 3 surunarise 552 cSemicai char2ccerization dat2 

as a fiction of de?t:l. 
SATTELLE - COLUM3US 
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Trsk 4. Physical Characterization Data 

?artial oh?ysical characterization data on s-4 ihales ar2 presented 

in Tab12 5. These are bulk and true densities, ?orositi+s (calculated from 

the density data) and surface areas. Statistical analysis with k2y 

parameters on these data ai giyren in Tab12 6. Figures 6 through I1 illustrate 

one-to-one relationships between various physical and chemicaL characterization 

data. 

Forositias were also determined vith" the m2rcury intrusion method. 

Some of these values, shown in Table 7, agree well with the values in Table 5 

calculated from the density data. 

?ermeability measurements -Gere made on three X-4 samolts, namely 

!?-4-73, -1k7, and -257. Tine valcles found were 5.66 x 13-6. G.99 I lOWi, 

and 4.17 x 10e6 darcy for the three saqits mentioned. 

Task 3. litholoqy of !I-& Shales 

Y.?eraL analysis of X-A shaie samples through powder examination 

by ?etrogra?hic nicioscope was not gossi3le. TWO t-fles of giaizs could be 

obser;Ted, on2 being a carbonate minerai, the others being highly ooaque 

aggregates. The enerr? dispers57e analyses of these sampI.s are snown in 

Table 8. The X, -Al, and SF counts indicate :he ?ressnce of quartz, illite, 

and orobably other clay ~1i~12ra.l.~. .Uso a small amount 05 pyrite is indicated 

in Samples Y-4-147 and -257, by :Se Fe and 3 contents. X signilicant 

amount oi Ya was noted, but the mineral in vhicS it occurred could not be 

decexrined by the teckniqces used. 

14. 

SEX -7i2ws or' these shall samples are shown in Figures 11 through 

. 
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TABLE 7. ?EXCURY INTXJS ION POROS IT13 
OF X-4 SXALES 

. 

Sequence sam?le 
!Tmber iD 

1 Y-4-73 

3 N-4-100 

5 N-4-116 

Zorosity 

1.86 

2.12 

3.75 

7 x-4-131 10.33 

9 N-4-147 2.92 

11 Y-4-768 3.G 

13 !?-4-199 3.;3 

15 Y-4-220 h.77 

I.7 x-4-237 

19 X-b-257 3.98 
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TABLE 8. z?ERG7-DIsP~In Am.LXSIS OF x-4 SaLzS 

Sample 
hmber 9a :C Ca ,Yg -Al. si Fe 3 Ti 1 7els x/-u I/SL AL/si 

x-4-73 1.9 8.2 - - 16 .j 67.0 5.8 - 0.7 - = 0.30 0.12 0.25 
Y-4-1&7 3.4 11.1 1.7 - 19.2 61.0 2.7 1 7 -.- 0.7 - 2.2 0.58 0.18 0.32 
x-4-257 2.3 9.0 3.7 - .2 0.52 0.14 0.27 

- 
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FIGUiZE 12. SEX XICROPYOTOGRQH OF SAYPLZ X-4-257 

-. 
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FIGURE 13. SE?4 ~CROPHOTOGRAPH OF S.WP',E Y-1-147 
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FIGURE 14. SEX YYtC80PHOTOGRAPX OF SAXPL~ X-4-73 




