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Organicka hmota sedimentarnich hornin
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Sedimenty bohaté organickou hmotou

In the fossil record:




Chemicke slozeni

Uhlovodany — cukry, b
Proteiny — polymery aminokyselin
Lipidy — nerozpustne ve vode, rozpustne v n
Vosky — vysokomolekularni alkoholy a // pe kys.
Pryskyrice — nenasycene polycyklickgZKygeliny




Preména OH

pomeér H:C zus

Kerogen
« rozptylena organicka hmota v sedimentu
* nerozpustny v organickych rozpoustédlech
« Slozen z C, H, O plus minoritniNa S

Fytoklasty (rostlinné
zbytky)

Amorfni organickd hmota



Kerogen Types

High H:C ~1.65
Low O:C

rich in lipids

Oil prone

Cg: catagenesis
Mg: metagenesis

Intermediate H:C ~1.25, ! ‘
Interm O:C Y Immature zone
Algal + Zooplankton W
Oil and Gas prone

Low H:C ~0.84, _
High O:C wet |

i . s f f t
Plant material and coal i ————
Gas Prone

0.1 02
O/C ratio



https://geochemist.wordpress.com/2009/01/08/evolusi-termal-material-organik-2/
https://geochemist.wordpress.com/2009/01/08/evolusi-termal-material-organik-2/

Types of Kerogen
and Their Hydrocarbon Potential

. Kerogen | Kerogen o HC
Environment | Form Origin Potential
Alginite Algal bodies
: Structureless debris
Aquatic Amorphous of algal origin
Kerogen Structureless planktonic il
material, primairly of
marine origin
II
Skins of spores and pollen,
Exinite cuticle of leaves and
herbaceous plants
Terrestrial Fibrous and woody plant Gas, "
III Vitrinite | fragments and structureless, |-—>°M€ ©!
colloidal humic matter Mainly gas
1V thsrtnite Oxidized, recyc;led woody Noria
debris



https://www.reddit.com/r/askscience/comments/35isjx/at_what_rate_if_any_does_the_earth_produce_fossil/
https://www.reddit.com/r/askscience/comments/35isjx/at_what_rate_if_any_does_the_earth_produce_fossil/

type Il kerogen
{Paris Basin)

type | kerogen
(Uinta Basin}

|:| n-alkanas
[ ] branched alkanes

[ cycioatkanes inorganic substrates
- ; Il kerogen .

- (Dousla Basin) nitrate, ammonium, sulphate,
sulphide, phosphate atc.

LMW biomaolecules

. biomacromolecules
live

arganisms pd:.ream:haridas

diagenesis

bmw' thesis
mdama‘uun
alteration
humic N\
substances ion .
preservation f JI' \'u fion presensation
condensation &

resistant 5 ulphur-nch incorporated presarved
biomacro- geamacro- macro- low mol wi lipid
molecules molecules molecules biomalecules components




Living . Carbo-

organisms hydrates Proteins

Microbial degradation Unaltered
Polymerization molecules
Condensation

Minor alteration
retaining carbon
skeleton

Diagenesis

Recent Fulvic acids Geochemical fossils

sediment Humic acids
Humin

Release

Kerogen of trapped

[ — molecules
Thermal

degradation

Principal zone Hydrocarbons
of oil formation Low to medium MW

Cracking

Zone of Methane
gas formation Light hydrocarbons

Carbon residue

Metagenesis







ROPNE UNIKY
IL SPILLS




Evaporation . ) Oxidation
Spreading [ Spreading
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VLIV NA ZP PODLE TYPU ROPY

Typ |

(bp <150 ° C):

vysokd akutni toxicita
(Benzen, toluen, xylen)

Typ Il + I

(bp: 150-450 ° C):

e Mirnd akutni a

chronickd toxicita,

Group |

Group Il
Group Il
Group IV

hustota

less than 0.8
0.8-0.85
0.85-0.95
greater than 0.95

(Naftalen)

Typ IlI
(bp>450° C):e
Mirnd akutni toxicitae

Vysokd chronickd toxicita,
Gas Qil, Abu Dhabi Crude (Benzopyren)

Arabian Light Crude, North Sea Crude /
Heavy Fuel Oil, Venezuelan Crude Oils

oznaceni

Gasoline, Kerosene



Spill / Vessel Location

Torrey Canyon United Kingdom, Isles of Scilly

Amoco Cadiz France, Brittany

Exxon Valdez United States, Prince William Sound, Alaska

MV Braer United Kingdom, Shetland

Sea Empress

United Kingdom, Pembrokeshire

Nestucca United States

Gulf War oil spill Iraq, Persian Gulf

Deepwater Horizon United States, Gulf of Mexico

Mumbai-Uran pipeline spill India, Mumbai, Arabian Sea

Nigeria oil spill Nigeria, Bonga Field

Sundre, Alberta oil spill Canada, Sundre

March 18, 1967
March 16, 1978
March 24, 1989

January 5, 1993

February 15, 1996

December 23, 1988
January 23, 1991

April 20, 2010 — July 15, 2010
January 21, 2011

December 21, 2011

June §, 2012




DOPADY ROPNYCH HAVARI|

Likvidace moiskych Zivocichi
Destabilizace moi'ského prostiedi (mangrovniky, oslabeni
celého potravniho Fetézce oblasti)

hové pestrosti



Evaporation ) Oxidation
Spreading Spreading
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Emulsification . [ —
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|lzolace

norné stény - specidlné navrzend
plovouci fyzickd bariéra umisténd
na hladiné s cilem odklonit nebo
zbranit dalsimu Sifeni ropy.
Odsavani ropy

Miseni s neutrdlnim materidlem




C. Chemicke a biologické metody

V kombinac
1. Dispergdtory: snizuji po —
olej / voda ! fampersan saae

2. SOlIdIfIkéTOW . pO|ymery One end of each dispersant
10-45 procent objemu, ropa ztuhne ‘ molecle ‘chan attaces o

water molecules while the
other end of the “chain’ attaches
to the oil droplets.

3. Mikroby — degradace, pouze pokud |so
dostupné nutrienty N, P,

A litde energy from wind and
waves breaks the oil slick into
smaller oil droplets surrounded
by dispersant molecules as shown



; etchikan

Prince Rubert
\% | British
'\, g, Columbia
SR Ry
\r Sl

: Washington

Crude 01l
Tanker

Refined 0il
Tanker /Barge Traffic

200 mile

Americky tanker na cesté¢ do Long Beach v Kalifornii
ztroskotal vzatoce Prince Williama

1989 unik ropy na jate, uvolnilo se 41 000 tun ropy
Vice jak 1,900 km pobiezi pokryto ropnou

vrststvou
Uhynulo 3,500 - 5,500 moiskych vyder /

Uhynulo 200 tulent
Uhynulo 260,000 - 580,000 ptaki
60 to 70% redukce kolonii




Zaliv prince Wiliama

Percent o0
Maximum

Surface 7o
Oiling

50

30

L

Jan 1989 Q0



REMAINING IMPACTS TO
INTERTIDAL HABITATS

N

prilivova zvitata, jako jsou musle, jsou
kontaminovana

skalni utesy ¢isténa vysokotlakou nebo horkou
vodou jsou stale hola /



CASE STUDY - SOME LESSONS
LEARNED

divoke zvére mélo pi
ucinek na obnovu populaci ptakt
a savclu.

ochrana je lepSim fesSenim g
zmirnovani Skod




SPILL TREND - 1970 TO 1999

40 T B =700 Tonnes s i0 Year average

1970-/9

35 T| 24.1 spiks per year on average

1980-89

8.8 spills per year on average 1680-99
7.3 spllls per year on average

7O 71 72 737475 T6 7T 78 79 BO B1 B2 82 84 85 B6 &7 48 80 90 &1 92 93 94 905 66 97 98 99







Vétsina lozisek ropy a plynu se nachdzi v
geologicky mladych jednotkdach

>100 My; mostly Cenozoic or late Mesozoic (Cretaceous)

85% z celkové produkce je z 5% ropnych poli

/0 Olll
emi stredniho vychodu




Konvenchni X Nekonvencni

Podle US Energy Information Administration

Zemsky povrch

Konven

\

cni lozisko

CBM

—

Konvencni
Tésnici hornina

lozisko
Y, \ AN

Shale gas ~ Tightgas




Unconventional Reservoirs

Conventional Reservoirs

< o

Tight Gas or Tight O} o Ayd, j :

ightgasor g ton Conventional Oil'or.Gas Reservoirs
Sandstorre ' Y ‘ VAT 7\
T, 8 A B2 S ! L

Shale

Extremely Tight Very Tight

0.1
Permeability (mD)

L P

e lrmmite . S

L s

Sidewalk Cement

w ¥ e ']
BV i

*Natural Gas from Coal reservoirs are classified as unconventional due to type of gas storage

Modified from US Department of Energy



a zpusobuje po
V zajmu ochrany zivotniho prostredi
ztraci transparentnost a racionadini
zhodnoceni

Etické otdzky prevazuji

A CO si z foho vybrat




ARTISTS

AGAINST

FRACK|NG
COM

MATT DAMON
JOHN KRASINSKI
FRANCES McDORMAND

4 PROMISED

BAN[FRACKING!

m‘ gy

“A MASTERPIECE”
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Zdroj a rezervoar =

- Nizka permeabilita (micro- az nanodarcy
- Loziska se nachazeji na vetsi plose a mnozstvi
tezitelného plynu je nizsi v porovnani s konvencnimi /

lozisky

- Loziskove vlastnosti vyzaduji specialni postupy
¢ horizontalni vrtani

** hydraulicke stepeni



porosita, permeabillitc
teplotné/tlakova historie jednotky
Je plyn pritomen?

Mozno pouzit hydraulickeé stépeni?
mechanické viastnosti horniny /

mineralogie
vlastnosti souc¢asného zlomového systému /
Ekonomicka navratnost
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Levny bridlicovy plyn zpUsobi plytvdani energii

Dodzemni vody



2. PrOzkum - koli

3. Tézba — komercni produkce bridlicoveho /

plynu



Groundwater

Surface
Casing

— Cement

Production

i ab
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Dnes: cca 227 m

partial-monolayer
proppant ( < 0.5 kg/m?)

> 98% H,O + aditiva  600-2400 kg/m? [

700 kPa - 140 MPa



0.5
CHEMICAL
ADDITIVES

Compound

Purpose

Helps dissolve minerals
and initiate fissure in
rock (pre-fracture)

Allows a delayed
breakdown of the gel
polymer chains

Minimizes the friction
between fluid and pipe

Prevents scale deposits
in the pipe

Maintains fluid viscosity
as temperature increases

Maintains effectiveness
of other components,
such as crosslinkers

Eliminates bacteria in
the water

Thickens the water to
suspend the sand

Prevents precipitation of
metal oxides

Used to increase the
viscosity of the fracture

Common application

Swimming pool cleaner

Table sait

Water treatment, soil
conditioner

Automotive antifreeze,
deicing agent, household
cleaners

Laundry detergent, hand
soap, cosmetics

Washing soda, detergent,
s0ap, water softener,
glass, ceramics

Disinfectant, sterilization
of medical and dental
equipment

Thickener in cosmetics,
baked goods, ice cream,
tothpaste, sauces

Food additive; food and
beverages, lemon juice

Glass cleaner,
antiperspirant, hair
coloring




1. vrt do bridlic,
EE
uvolnovaly

plyn

Dalsich 30 let
rozvoj techniky

ROPA

" ROPA+ppyy

- PLYN

AR Avet
A

142 - '-‘,“,'-‘lf
N







metrd horizonta

* po vyvrtani — zlUstane je
tézebni zarizeni
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(‘ﬁ ENERGYIN

WELL STIMULATION TECHNOLOGY DEPLOYED
THOUSANDS OF FEET BELOW THE WATER TABLE

Stépeni se déje v hloubce 2 000 - 3 000 m.
Zvodné se vyskytuji v mélkych hloubkach
do 100 m)
I se projevuje obvykle

P i . [ ——




Zdroje — nekontrolované Uniky
provoznich a frakovacich fluid

Skladovani
Monitoring

e s

L -



SPOTREBA VODY V OBLASTECH S AKTIVNI
TEZBOU BRIDLICNEHO PLYNU

Table 2.6 Comparative Water Usage in Major Shale Plays

Public Industrial/
Play Supply Mining | Irrigation | Livestock | Shale Gas | (Bbbls/yr)
Barnett
X 82.7% 3.7% 6.3% 2.3% 0.4% 1.1
Fayetteville
AR 2.3% 333% 62.9% 0.3% 0.1% 31.9
Haynesville
LA/TX 45.9% 135% 8.5% 4.0% 0.8% 2.1
Marcellus

Source: ALL Consulting




Produkce metanu, VOC,
nebezpecnych Iatek a sklenikovych

plyna.
Metan ma 25x vyssi ucinnost nez CO2

Emise z plynu jsou polovicni ve srovnani
s uhlim

>dostatek dat na zhodnoceni

EMISE DO OVZDUSI
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Soucasnd hloubka a architek

Tektonickd porusenost

Obsah vdzaného plynu

Porozita, gas/water saturation




Shale gas - ¢r

Nekonvencni zemni plyn z bridlic (NZPB) Dvorakova et al. (2011)

- VyClenily oblasti potencialniho zajmu

ALE byly vymezeny na zakladé archivnich analyz:

- 30 let stare
- provedeny na hodnoceni konvencni ropy a zemniho



TOC - CH4 vytézek S2 - CH4 vytézek
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3/11/2013 mag o WD HV spot pressure| det | —— 5 pm ——

8:56:55 PM 10 765 x 10.4 mm 9.00 kVi.S ,"50 Pa BSED| Quanta 650 FEG

| 9/6/2012 'mag o | WD HV [spot| det | | _ 2 ; @
3:35:20 PM 23 331 x 11.4 mm 15.00 kV/ 6.0 BSED| Quanta 650 FEG | 10128 P 202 x10:3 mml11.00kV] 2.0 75 Pa. [BSED| " Ouarni SSIFES




