OAIKOX OPT'ANIKOZX
ANGPAKAY (TOC)
KAI
ROCK-EVAL ITIYPOAYZH



IIPOZAIOPIZMOXZ OAIKOY OPTANIKOY
ANOPAKA (TOTAL ORGANIC CARBON, TOC)

H Stadwaoia vitoAoylopov tov OAtkov OpyavikoU AvBpaka (Total Organic Carbon, TOC)

EVOG SElyHaTOG TTAOUCLOU OE 0PYOVIKA EXEL WG EENG:

150 mg armo to delypa tomobetovvTal 6€ TTVUPILOYOVGS VTTOSOXELS Kal eUTTOTI(OVTOL UE
OTAYOVEG LOOTIPOTTAVOATNG, WOTE VA SLoYyKwBoUV Kal va av€nbel n l61K1 ETTLPAVELX TOVG.

TN ovvexeLa eMEPoUV SLadoxKa StaAVuaTa VEPOXAWPLKOV 0EEOG LE ALEAVOUEVT
ovykevipwon (HC1 3% cwg 10% k.B.), wote va armopakpuvOolv Ta avOpakikd 0puKTA.
‘OAa ta Setypata tommoBeTovvtal TTdvw o€ Beppatvopevn dupo otovg 108 °C yua dvo
NUEPES.

ZTn ovvexela tottofetovval oe avaAuTtikn cvokevr) LECO kol vrmtofdAAovTal o€ Kavon
otovug 1250 °C yia 100 devtepoAemmTa LTTO TTieon oéuyovou 7 psi.



XY2XKEYH ANAAYXHY TOC AITO THN
ETAIPEIA LECO




Total Organic Carbon Analysis for Sediment
https://www.youtube.com/watch?v=G8pINBgyHF38

‘.i' lcCarbo |

: Instrument Prepatat



https://www.youtube.com/watch?v=G8plNBgyHF8

ROCK-EVAL IIYPOAYZH

[TupoAvon elval 1 Bep ik SLACTIAGT) OPYAVIKING VANG aTTousio 0EVYOVOU.

Ztnv Rock-EVAL mmupoAvon, éva Selypa toTmofeteital o€ eva 00xelo kKol BepualveTol
otadlaka £we 550 °© C vrto adpavn atUoc@ALPA.

Kata v avdAvon, oL uTTapxovTteEG VOPOYOVAVOPAKES EEAEPWVOVTAL OE HETPLA
Oepuokpacia. H moocotnTa Twv vOpoyovavOpaKwy LETPATOL KOL KATAYPAPETAL WG Uia
KOPLPT], YVWOTH WG

ZTN OUVEXELA TTUPOAVETAL TO KNPOYOVO TTOU UTTAPXEL 0TO SELYUA KOl KATOUYPAPETAL WG
QLX)

To CO2 TTov TTAPAYETUL KATAYPAPETAL WG KLY

YrmoAsippoata dvOpoaka HETPWVTAL ETTIONG KOL KATOAYPAPOVTOL WG KOPLUPT)



Z2YZKEYH ROCK-EVAL ITYPOAYZHX




LECTURE 3: ROCK-EVAL PYROLYSIS/TOC

HTTPS://WWW.YOUTUBE.COM/WATCH?V=KS8EH87HZ84C (IIAPAKOAOYOHZH AIIO TO 20’ 50”’)

Rock-Eval Heats Samples in Inert Gas at 25°C/minute : : ,,

[


https://www.youtube.com/watch?v=k8eH87HZ84c
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Texvnt) wplpavon knpoyovou (TTpocopoiwon Rock-Eval
TTUPOALVONG), OTTWG PALVETOL OTO NAEKTPOVIKO ULKPOOKOTTLO

KIMMERIDGE SOURCE ROCK

HTTPS://WWW.YOUTUBE.COM/WATCH?V=LISNWFS5TMXM

¢ 002/053

Eival TrpdypaTti epeavec?

visualize what happens inside a source rock during
oil generation. We used a FEI Quanta FEG-ESEM
with a heating stage programmed to the same
temperature program similar to the Rock-Eval
pyrolysis ramp. The results were fascinating to see,
as the oil and gas generation occurred in a rather
dramatic fashion seen in this video. We are certain of
the oil generation from the color of the heating
crucible holding the sample -- it was covered in dark
oil. Furthermore, the aperture strip was removed, and
It was coated with a sheen of oil.


https://www.youtube.com/watch?v=lISNwF5tMXM

Texvnt) wplpavon knpoyovou (TTpocopoiwon Rock-Eval
TTUPOAVOTG), OTTWG PALVETOL LOUKPOOTKOTTLKA

Oil generation from oil shale from China
https://www.youtube.com/watch?v=0Q0Y8Eq8u5xU



https://www.youtube.com/watch?v=QOY8Eq8u5xU

AEIKTHY ITAPAT'QT'HY (PRODUCTION INDEX)

Maturity of a homogeneous source section can be
accessed from the production index (PI). PI is calculated
from Rock-Eval data:

where Sl is the quantity of free hydrocarbons (gas + oil),
in mg/g of rock and S2 is the quantity of thermally
generated (cracked) hydrocarbons, in mg/g of rock



AEIKTHE ITAPAT'QTHE (PRODUCTION INDEX)
EKTIMHXH 'rENEXHY YAPOI'ONANOPAKQN

Immature

Oil generation

Gas . .
generation/oil cracking

[Ipocoyn!
PI data are misleading if the S1 peak includes
nonindigenous hydrocarbons, such as drilling
additives or migrated hydrocarbons.
Expulsion characteristics of a source rock are
not considered when looking at PI numbers. If
the expulsion saturation threshold of the source
rock is high, the PI data will be overestimated. If
the expulsion saturation threshold is low, the
data will be underestimated.
A trend is valid only if developed over a
uniform source interval. If the depositional
environment changes significantly, establish a
different PI trend for each unique source rock

type.



MET'IZXTH OEPMOKPAZXZIA Ty .«

Increasing
Temperature
of Pyrolysis
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> 455
kopv@n S2 ™¢ Rock-Eval I[TupdAvong.
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METIZETH OEPMOKPAZXIA Ty«

[Ipoocoyn!

* We can use the general guidelines for maturation levels given below
for Rock-Eval pyrolysis Tmax for types Il and III kerogens.

* Different pyrolysis techniques have different cutoffs for pyrolysis oil
and gas generation zone boundaries.

* Pyrolysis Tmax can be significantly different for type I kerogen or
kerogen containing high sulfur concentration and is not a reliable
indicator of maturity for these kerogen types.



AEIKTHE YAPOI'ONOY (HYDROGEN INDEX, HI)

* AlSeTal aTTO TOV TTAPAKATW TUTTO, UE Bdon TG
uetpnoelg s Rock-eval avaivong:

HI = 52/TOC x 101

* AtToteAel SEIKTN TNG WPLLOTNTAG TWV
UNTPIKWYV TTETPWUATWY

Hydrogen Index
(mg/g TOC)

Figure shows a decreasing HI trend for a source rock beginning
to generate hydrocarbons at a depth of approximately 2200 m.



AEIKTHY YAPOT'ONOY (HYDROGEN INDEX, HI)

[TIpocoyn!

 Hydrocarbon generation zones can be indicated in the HI data for a
uniform source section when HI decreases with depth.

* Inconsistencies due to changes in organic facies or the chemistry of the
source rock can produce shifts in the HI data which are not indicative of
maturation trends.

 Therefore, be sure the source is of uniform character when applying this
concept.



AEIKTHYZ OEYT'ONOY (OXYGEN INDEX)

e AlSeTaL aTTO TOV KATWOL TUTTO:
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Tpototromuévo dwaypappa van Krevelen


http://wiki.aapg.org/File:Evaluating-source-rocks_fig6-4.png

The pseudo-Van Krevelen diagram

Pseudo-Van Krevelen Plot

« A plot of atomic oxygen/carbon (O/C)
versus atomic hydrogen/carbon (H/C)
originally used to classify coals and
predict compositional evolution
duringthermal maturation, but adapted
to classify kerogen types I, II, IlI, and IV.

* More common is the pseudo-Van
Krevelen diagram, where Rock-Eval
pyrolysisoxygen index ([OI] mg HC/g
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TOC) is plotted versus hydrogen index
([HI] mg HC/g TOC).

100 150
Oxygen Indax {mg COJg C,)



http://wiki.aapg.org/File:VanKrevelanDiagram.png

KEROGENS and COALS
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2YZXETIZH Ty, KAI R, T'IA AEITMATA KHPOT'ONOY

TYIIOY III KAI TAIANOGPAKQN
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Depth Org Carbon %

- T e HI (Rock-Eval) mg/g global Fluo Index
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ZYT'KPIZH AEIKTH HI

ME ITAT'KOZMIO |
AEIKTH ¢£0Q0PIZMOY

KAI OPTANIKOY g

ANOGPAKA ZE

AIALOPETIKA BAGH '
MIAZ TEQTPHIHZ [
Fig. 8.34. Comparison of HI (from Rock-  [¥60 /

Eval) with the ‘global index of fluorescence’ i}l b
a cored well section of a source rock in Aqul

taine, France, (After Kwack, 1981). Note the
close similarity between peaks of HI and those
of the ‘global fluorescence index’.
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ITPOZAIOPIZMOYX QPIMOTHTAYX MHTPIKQN IIETPQCMATQN ME
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Opyavika
TIETPOAOYIKX
KOl YEWYN LKA
XOPOAKTINPLOTLKA
LEPLKWV
TIOYKOO LG

YVWOTWV
TETPEAAIKWY
OXLOTWV.




AXKHXYXH

O katwOL Mivakag neptéxet ta amoteAéopata tng Rock-Eval avaAluong 15 delypdtwy. ZUMMANPWOTE TOV MAPaKATW Mivaka JE TIg
TLUEG TwV Setkwvc HI, Ol, PI.

Table 1
Rock-Eval pyrolysis results of Camalan bituminous shale,

Sample no. Rock-Eval data (alculated ratios

TOC S S $ HI 0l
wt.t mg HC/g rock mg HC/g rack mg C0,/g rock mg HC[g TOC mg C0y/g TOC

228 0.34 16.99 0.68
325 09 23.84 053
3.34 08 248 0.73
1.55 05 10.14 039
227 0.68 1541 0.5

6.4 138 4799 179
219 0.48 17.58 101
6.39 123 456 239
122 092 5274 206
48 0.87 38.06 207
462 0.86 3837 14

74 146 54.04 286
496 156 36.83 204
8.61 143 67.07 295
8.63 1.04 71.74 252




Pseudo-Van Krevelen Plot TomoBetnote tic TIpneC Ol kat HI tou
Type | | Bpnkate oto duthavo dtaypappa Ppevdo-
van Krevelen.
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