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ra.xHELEvYANoRIRIKRAMER 
w?eimamInstituteofscience,Rehovot,Israel. 

Abskact. Ths EA/LSC equipnent~offexs a simple and accuratemethod 
fordelzennhatlcmofthe aImmtoftheorgarlicmatterinoilshalesand 
slso for differentiatiq between volatile end non-volatile fracticms. 
Thiswssd0nebyfirstcamyingoutthethermgravimticanalysisin 
nitrogen, to obtsin the volatile fraction, followed by heating the 
residueincorygen,toobtahthesmxmtofresidualchar.Theresults 
wem quite mqzducible and the n&hd wss used for cmqxdsm of Misimr 
Rotemshdles,fIonIsaelandKentuckyard~eenRivershales,fnrnthe 
U.S.A. ThemethodwasalsousedasananalytiCaltoolfar~~ti~Of 
the efficiency of different solvents insu$eruitical exixa&Lonof oil 
shalesand canpariscrmoftheextracts witi kerqen and retort oil. 

In- The organic matter present in oil shales, llkxtly 
kwmen.isaam~lexmixtum Of hiOh !.%d OManiC IlDleCZileS. fhelv 
dist;ibuted in an-ir-cqanic mabix. In order-to OCU-NWttheorganiC 
mattfSrintouseJsllliqddsOrgases it is camrxl~cetouse 

retclrtingp===== mderaninex-tatmsphem. Retortingisusually 
csrried out at 500' to 600' C, a ihperature where considerable 
degradatim t&es place, resulting h a v0latile fracticm which is 
recmwedardachar~cn~chremaFns with the iI%zgadc residue. 
1twaswide1yrepOrtedinthelitedxrethat extacttcn of Oil shales 
under supercdtical cmdftiaxe 0an lead to less degradation end 
chadng.wehavestudiedthe~tical ex-b3&icm of oil shales 
frnm Israel anf frun the U.S.A., inanu&erofsolventsandf0undthat 
sane of than am quit8 efficient. 

medetmnLnationofthe amount0forgarLcmatterinoi1shales is 
Surte ccqlicated and involves elabmate techniques. memethod 
imxhes total analysis of C,H,O,S,N and also differentiatim between 
oqanicandinorganiccartOn. AnOmermetbod~lvesdissolvingall 
themimralsbydiffcxentixx3q~csol~tsand~ingmlxhwsand 
weigmngtheresidualkerogen. Themissls~theFishxasssy,wNchis 
r&0rti2qunderantfolledheatiqinanhertahxphere. Theresidual 
CharisvEndetmhedby~ Calorti~detennines thetotal 
calorific value of the shales. Ew3ver,hcaseswhen3amsiderable 
em3Jnt of c=bmatesarepresent,theheatmeasuredisla.a?r~tlle 
enthalpy of the demqositiul of car'bonates is also included. The 
lGA/lXCequipnentoffers a simple and accmatewayofdeterminingthe 
~t0forganiC~~presentinshsles mdalsotodiffermtzLate 
betweenvolatile andrrr~volatile fractia~~ 

Elqerhmtal. SslqJles of o.il&lales used hthisxmJ3cwxe: 1. 
Israeli shales ~IUI-I Mislmr Roten. 2. Eastern American shahs fran 
Kentuclqand3. We&ernIkneri~ti~frantheGreenRi~oilshale 
deposit. me!mwasperfaemedilioxygeqinrdtLqfmalxlfirstin 
nitrOgen followed by oxygen, at a heath3 rate of 5O’C.minute. The DSC 
was &me ataheatlng rate of 5'/minute- AMettlerTA3000systemused 
wasequippedwitian;5Othemdwmce, a DSC attadment ,a XlOTA 
processaradaMdztlerO3datainterface. 
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RssultssndDiscussicn. lW4ofshalesinanoqgenabmqhsreleadsto 

measureofthesmamtofkemgenintheshales.TGAina 
fitrcgenst=&== givsscmlyth8fract&nwhichdepxdesthwmal1ysnd 
yields volatile prducts. The residue ccmtxins char pmducki which 
carxnt be volatilized tart canbs tam-id in oxygen. Ths results of the 
!IGAexpedmntswiththethmsshalesstudisd,inanabc6pkreof 
oxygen, nikcgenandnltngenfollowedbycncygen,canbeseeninFigure 
1, anda smnary of " reqectivs weight losses is skwn dn Table 1. 

Table 1. 

!IGAandDSCofMtialshales. 

AH of AH of 
% wlat. % char % total %volat. %char kwccgen *char 

bl inkemgenlnin ws 
Shales shales shales shales lcsrcgm& zzs shales 

__________________-----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Rotm 11.0 3.2 

G?xenRiver40.4 6.4 

I@ntucky 8.5 6.6 

1 

5ccJ 300 IO 

TPC’ 

a 
0 

14.2 77.5 22.5 1.9 0.5 

46.8 86.3 13.7 10.3 1.4 

15.1 56.3 43.7 2.9 1.1 

er N2 

Tiy 1 

KENTUUCl 

Figure 1. TGA of oil shales. Figure 2. DSC of oil shales 
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Thedtsofthesupercriticdl~-oftheshslesstudiedare 
giveninTable2.~canseethatRotemand~Rivatshalescanbe 
extracted quite efficiently by isoPnpd CK water/aJ -. 
Hmever,Kmkuckyshalesarelessamnabletoextracticn. Thisis 
pbsbly due to the high sxunaticity of it's kemgen. 

Table 2 
ScEofshalesinanautoclave. 

%scE % % % 
Shale Solvent P at +volat. SCE Volat. aIarrw 
____________________________________________~________________________ 

R 
GR 
K 

R 
GR 
K 

R 
GR 
K 

R 
GR 
K 

I=P. 
1, 

1, 

TolUene 
" 
" 

Water/Cl3 
PH 12.3 

n 
" 

70 
n 

II 

120 
II 
II 

180 
n 
II 

210 
" 
" 

::; 
as.4 
97.2 

63.1 49.5 

91.9 79.1 
97.9 95.5 
75.9 58.6 

9.2 5.4 
1.5 1.3 
13.6 36.9 

12.8 8.1 
1.6 2.9 
17.3 24.1 

87.8 83.0 4.8 12.3 
91.6 89.8 1.8 8.4 
63.3 51.6 11.7 36.7 

96.6 90.d 6.6 3.4 
98.7 96.2 2.5 
66.4 53.3 13.1 _&:6 

370 
270 

420 
510 
430 

280 

lGAcsnelsogiveus minsightintothechaqes inthestructureofthe 

~mcess.Figures3ad4si-~~theresultsofTGAinnitrqen 
srdirloxygen, reqectively, of fcurssmP1es: initial Rotmshales, kemgen 
o-by dednemlization, retortoilsndsqercritical extract 
intoluene. 
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Figure 3. TGA in nitrogen 
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Figure 4. TGA in oxygen 
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