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Introduction

The main aim of this study is to determine the origin of molecular nitrogearring in natural gas both
associated ahnonassociated with oil accumulated in thewer Cretaceou®ligocene reservoirfn the
Silesian, SubSilesian and Skol@appes of the central and eastern parts of tRelish Outer Carpathians
related to hydrocarbon gas origin and geological setfiog genetic interpretation we correlate isotopic
composition of molecular nitrogen with stable carbon isotope compositi@iHgfC,He, CsHg, i-C4H10, N-
C4Hy0 and CsH1, and stable hydrogeisotope composition o€H,, C,Hg and CsHg. Origin of hydrocarbon
gasesvas discussed hiyotarba et al(2019 andWi i c € al.(2019.

Samples and nethods

26 natural gas samples were collected fromstiaely areaMolecular compositions of natural gases (CH

CoHg, CGiHg, i-C4H1o, N-C4H1, CsH1s, CsH1a, CiH1g, COs, O, Hy, Ny, He) Wereanalyzed in a set afolumns

on two Agilent 7890A GCs equipped with a gas sampling valve plumbed with a dual sampleEhesable
nitrogen isotope analyses were carried on with a Finnigan Delta Plus mass spectrometer coupled through G

combustion Il with a HP series 6900 gas chrtogeaph. Gaseous nitrogen was separated
chromatographically and transmitted to the mass spectrometer via {ivee @ystem. The results were
presented in thetnotation (N , a) relative t o withhamalytdl precisiagestimaieg e n

t o be Methods$ & stable carbon and hydrogen isotopic analyses of hydrocarbon gases is described i
Kotarba et al(2019 andWi 1 c & al.\R019.

Results

Natural gases accumulated within the Lower Cretacedligocene reservoirs of the of the study area are
variable in their both molecular and stable isotopic rafidgir predominant molecular components are
hydrocarbon gases (Kotarba and Nagao 2008; Kotardaz8i®,Wi nc § aw é&.tMolecudlar nitroge® 1 9
is the second most abundant component of studied gases with concentration ranging frool.%.20
natur al g a s75 (La-78)mvellGip tbylAaol.% in natual gas from Jurowcé (Je7). Stable
nitrogenisotopecomposition of Nvariesfromi4 . 5 t.o 1. 8a

Discussion and onclusions

Molecular nitrogen is aammon component of natural gas frahe fields of Polish Outer Carpathians,
however it never prevails over hydrocarbon gases and its concentrationsathaxeéach 26 vot% (e.qg.
Kotarba et al ., 2 0ldofbpic covipdsitian afwnolectlar @tlogen in r2atirdl gdses may
show wide variations and its usage can be limitedt recent pyrolytic studies show, that isotopic
fractionation during thermal transfortians of sedimentary organic matter leads®-enrichment in

with increasing thermal maturity (Li et al., 2009). In analysed gases, molecular nitrogen is associated witt
hydrocarbon gases of bothigrobial and thermogenic origi(Kotarba et al., 20 9 ; Wincgaw et
Molecular and isotopic characteristics of discussed natural gas suggests that molecular nitrogen in the stuc
area represents two different genetic groups. First group is mostly of organic origin, related to thermal
transformatns of organic matter and the second group comprises inorgamiel&ted to fixed NEwithin

illites derived from organic matter during early stages of diagenesisoridin related to thermal
transformations of organic matter is supported by increasifg values of molecular nitrogewith N,
concentration (Figure 1Ayhich representsuccessively higher maturity stagesconsistent with increasing

’H values of methane (Figure 1B), Kelated toNH,-rich illites occurs in natural gagemonstrating the
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highest i*°N values of N, from 1.3 to 1.& and s the ighesig maturity, occurrings free
accumulations in about I long area (samples from-deand JeB wells of Jurowcesr o g - w flofe |l d,
SanokZab ot ce 4 of&Strachocmafikld).S w

Figure 1. ("N of molecular nitrogen versu@®) N, concentrationand (B) tFH of methane ofanalysed
natural gases
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