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Abstract: The purpose of this workalculate the physiecohemical properties and
composition of the oil of the Odoptinskoye field according to the textldex&mples and
tasks for the technology of oil and gas processsggond ed., trans. and additiani.,
CHEMISTRY, 1980:256 p. A.G. Sardanashvili, A.l. Lvova:3B pp. Objectives of this
paper: Characteristic boiling points of petroleum fractions, &itaristic factor, Density,
Molecular weight, Saturated vapor pressure, Critical parameters arakdechnstants,
Compressibility factor, Fugacity, Viscosity, Thermal properties, Mass, volume and mole
composition.
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Introduction

Oil and the products of its transformation were known in the distant past, they wet
used for lighting or for medicinal purposes. The demand for oil and petroleum produc
increased dramatically in the early twentieth century. Due to the advent of intern:

combustion engines and the rapid development of industry.

Currently, oil and gas, as well as the products obtained from them, are used in ;
sectors of the world economy. Qil and gas are increasingly being used not only as fu

but also as valuable raw materials for the chemical industry.

Undoubtedly, the study of the nature of oil and gas plays a crucial role for all peop!
living in an age of enormous needs. And since hydrocarbons are amazing systems t
have their most striking features, the study of their physical and chemical pFsperti

relevant for every specialist in the oil and gas industry.

Oil is a mineral of oily consistency. The liquid is flammable, often black in color,
although it can also be cherry, brown, yellow, green and in some cases transparent. Ft
the point of view of chemistry, it is a complex mixture consisting of hydrocaysalar,
hydrogen with the addition of various compounds. The smell differs taking into accour

the presence of aromatic substances in the composition.

It is practically impossible to determine the individual chemical composition of oil,

therefore, they are limited to determining the group chemical composition, i.e., individue



groups and rows of hydrocarbons. For gases and lighter oil fractions, it is possible
determine the individual chemical composition. The main component of oil is
hydrocarbons, which differ in the content of carbon and hydrogen in the molecule, as w

asits structure.

It is customary to distinguish four main classes of hydrocarbons in the compositio

of oils:
A paraffin (methane, aliphatic) h

A naphthenic (polymethylene) hydr

cycloalkanes)
A aromatic hydrocarbons or arenas
A ol efin hydrocarbons

The predominance of one or another grouphwdrocarbons in natural oil or
petroleum products, as well as the presence of sutiilrogen and oxygercontaining
compounds in them, gives these products specific properties.
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— cpejlHe — oObeMHasi TeMIiepaTypa KHIIeHHs

_Vity + Vaty 4o+ ity
cpob Vi +Vo 41,

t

— cpejlHe — MaccoBasl TeMIlepaTypa KHIICHHsI

Gltl + Gztz + "'+ Gntn
G+ G, + -+ G,

t-:]:l.DEn =

— cpe/lHe — MOJIEKYJIsipHasl TeMIiepaTypa KUIICHUs

Nit;+ N,t,+--+ N, t,
Ny +Ny+--+N,,

Lepos = HIH Lepog = 2 Xt

— cpejlHe — KyOHyeckasi TeMIieparypa KUIeHus

n
1
tepsys = ) [i(ti+ 273)3)° — 273
1

— cpe/lHe — yCpe/IHeHHas TeMIepaTtypa KHIIeHHs

_ th.MD}I + t-:p.liyﬁ
tcp.l{yﬁ - 2

— cpeiHe — oObeMHas TeMIepartypa KMneHus (i, o5) Onpeessiercs Hauboiiee NpocTo
1o JgaHHbeIM pasroHku 1o ['OCT:

_ gy, + t309 t Lo, T E709 T Looy
th.DEl - c
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O[oNTUHCKOE HePTAHOE MecTopoXAeHNe

v1=80 +vI=16% +v3=1800 v4=2200 v5§=28% v6:=734% ~7:=40%
WH=4% vW=43% +v10=57% vll =64% tl = 120 2 =140 3 =130

t4:=160 5= 180 6 =200 t7=220  8:=240 t9 =250 10 = 280

tll = 300

3HaueHue B3aTHI ¢ KHUrH HepTH CCCP pasronka Hedt mo OCT 2177-66

Tepob = (1l + 2+ t3+td+t5+ 16+ (7 + t8 + t9 + t10 + t11) + 11 = 203.636

(t11 - 1) = (v11 - v1) = 321.429 Tcpob = 203.636

Cpeanee MaccoBasd TEMIEPATyPa KHIICHHA

Gl =102% G7:=349% tl=120 t6=200 t11= 300

GI=156% G8 = 40%

G3 =130  G9 =424%

t2=140 t7=220

G4 =208% G10 =512% 3=130 18=240

G5 =255% G111 =3566% t4=160 9=250
G6 = 30.7% t5=180 10 =230
(G111 + G212 + G313 + G4-t4 + G515 + G6-t6 + G7-t7 + G8-t8 + G919 + G10-t10 + G11-t11) = 11 = 72145
3HaUCHHA 1A PEMICHHA | B3ATHI ¢ IPHIOKEHHA 2
T1 =8 T2 =-10 T3 =-26 T4 =41 Tepmace = Tepob + T(1.2.3 . 4) = »
Tepsmace = Tepob + T1 = 211.636 Tepyep = Tepob + T3 = 177.636

_ e
Tepryb = Tepob + T2 = 193.636 Tepyoa = Tepob + T4 = 162.636
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. K =
y) =087 d2° + 0,0092

K = ‘ 1_2251-':,# 17"_636# + (0.8571 + 0.0092) = /.95

A

K paBHein 10 m MeHee OTHOCHTLCA K apoMaTH3IMpPOBaHHbLIM HedTenpoaykTam
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=8 ({oe)
Jins nedpreit mapadmmnctex B = 0,736; n= 0,13
Jlnst nedreit ceprmctsix B = 0,722 = 0,159,

ITo dhopmyne Mol onpenemm d2°-0,703
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Pucynok - 1. I'pagux 0ns onpedenenusi 0omHocumenbHo nRA0OMHOCMU HCUOKUX
Hegpmenpodykmoe npu memnepamype t (d4) no uzeecmuoii ux naomuocmu d°".

I'paduku [lpunoxennit 3 u 4 npumenumel npu aasineHud go 1,5MIla. Ilpu
GosblieM JaBieHHH OepeTcs Momnpapka (IUIOTHOCTD O[] JaBIeHHEM MHHYC IUIOTHOCTh

npu armochepHoM JaBiieHun) 1o rpaduky [lpunoxenus 5.

YacTto NpUXOIUTCA MepecyuThBaTh diz Ha d2°, a Takxke d2) Ha d2°, u HaoGopor.

C >Toil Lielbio MOJIL3YIOTCH YpaBHEHHEM
d;® = dj2 — 5a
rie o- cpe/iHss TeMneparypHas norpaska (cM. [Ipunoxenue 2).
d2% = d29 + 0,9982

[toTHOCTE cMecH HeTENpOAYKTOB MOKHO ONpPEe/sTh H3 paBEeHCTBA IO

H3BCCTHBIM

— MAacCOBBIM IpOLCHTaAM KOMIIOHCHTOB




— 00BEMHBIM MponeHTaM KOMIIOHEHTOB

n
100d,,, = Z VidZ?
1

— MaccaM KOMIIOHCHTOB

n
- 20
dCM d4i
1
OTtHocHTeNbHAs IUIOTHOCTh rasa paBHa OTHOINCHWKD MacChl m Tasa,

3aHUMarnero ooevem V [IpH HEKOTOpPBIX TEMIIEpaType H AaBJIEHHH, H Macce my

BO3/1yXa, 3aHUMAarIIEro ToT xe obbeMm V [pH TEX ¥KE TEMIICpaATYpE U JIaBJICHHH.

Ecmu cuurath raz wiaeansnbiM, To pu T=273,16 K, P=0,IMna u V = 22,414 mn
Macca m paBHa MoJICKYSIpHOH Macce M rasza. B tex xke ycnoBusix macca 22,414 mnu
Bo3lyxa coctaBiser 28,9 I, OTKyla OTHOCHTellbHas IUIOTHOCTh Ta3a WIIH

OTHOCHTECIIEHO BO31VXa paBHa
d=— (15)

ABCOMOTHYIO IUIOTHOCTH I'a30B M MapoB (p, KI/M’) IpH H.y MOXKHO HaiiT, 3Has
Maccy M u o6bvem | Monb raza (22,414 n)

M

P =224

H aoCOJIHTHOH TeMIieparype H OaBJICHHH IJIOTHOCTE I'a3a (B
6 i parype T (K) 1 (10° TTa)

KI/M’) MO3KeT OBITh HaiijieHa 1o popmylie

3 273
o= Py 273
Hcnonesys dopmyiny 15, MokHO Hanucathb
M 273 0
= *
Pr=224" t+273
WU
273 MII
Pr = o

*®
224 T
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3ABHCHUMOCTE TINIOTHOCTL — TEMIIEPATYPA OJIA XHIOKHX HE®TH-
HblX ®PAKIHH IMTPH MOCTOAHHOM MOABJEHHH (OBJACTL BBICOKHX
OABJNEHHHA).

2.4 [Bdzj CEdzv tedzOW BOMMO

[ sdzj SEdzv e dzOVW BOMMO W o dzv j Isdd dzeby fzs 2 d 4 L
nOtcOCIsjtedmMisde dzjWisj?2 d deiWlsjftesHkzCIstse,
Médz ¢85 tOL dBsdzj Sdzr HOddksets ojhh jMlse O
¢ dzj €&H O

[ iHE d@dzj Ckdvtedts?2 BRBOMMBs2 d Isj Bf J tcOL
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I sddzse [ 3, 4] ftjndsydd fdjfihhms dgeh

Bsdzj Cdvtedts? BOMMT [ daj Whswdets?2 WtweoOSydd:
M = a + bt + ct? (18)

e t - cpedHe-MoONIeKyIApHas Temieparypa kuneHua ¢paxumuu, °C; a, b u c-

KO3()(HIIHEHTEL.

B uactHocTH, nns napauHOBRIX yriaeBogopoaos ¢opmyra b. M. Bomunosa

HMEET BHI
M =60+ 0,3t + 0,001¢2 (19)
Jannasa gopmyna npHMeHHMa H 18 Y3KHX OCH3HHOBBIX (ppaKiHii.
C BBeneHHeM XapakTepHsyloulero dakropa qopmyna (19) npunnmaer Bua
M = (7K — 21,5)+ (0,76 — 0,04K)tcpmon + ( 0,0003K — ﬂ,ﬂﬂEdl-S}tEFMm (20)
Mopmynoii (20) MoxkHO ONL30BATECA 118 ONpeleicHH] MOJIEKYIApHOH Maceln
paxumii, Beikunaomux 10 350°C (Tounocts £2-43%).

Monekynapuyio Maccy TA#KeNBIX (pakiHil MOMAKHO ONpeleNHThL [0 HOMOTpaMMe

[Ipunoxenns 6 B 3aBHcHMocTH oT BAskocTH npu 50 m 100 °C.
Monekynapnas Macca SBISeTCH CBOHCTBOM aJHTHBHEIM.
CpenHiolo MONEKYIAPHYI0 Maccy CMECH MOMHO ONpPEIe/HTh, 3HAS MOILHYIO
MO0 W MOJIEKYISPHYI0 Maccy KamI0ro KOMIOHEHTa CMECH:
Mcp=ETxtMt {21}
rle Xi- cofcpikaHHe KOMIIOHEHTOB B cMecH, Mo gomu; Mi - MonekynspHas macca
KOMIIOHEHTA CMECH.

MonekynapHyl0 Maccy CMECH HECKONILKHX He(TAHBIX ¢pakumii MOXkHO ONpeleNHTh

no gopmyne

M., = o —m (21)

rae my + my + -+ m,- Macca KOMIOHEHTOB cMmecH, &kr; My,M,, .., M,-
MOJNIEKYIApHAs Macca KOMIOHEHTOB CMecH; X %o Macc. KOMITIOHEHTA.
Monekynapuyio Maccy HeTEnpOIYKTa MOKHO ONpEIenHTh Takxe no dopmyne Kpara

_ 44,29d}§
T 1,03-d1}

(23)



251 O dzj dzgdjy dzOMmr h j dzdzr = § Otetso

[ O dzj dzd § dzOMr d 4 Ketdz" HOY rjetzd j, G osdL o S
CslssteOV dORBHIsMY o twOodeseo jdd M Y dHES
[ O dzj dzdJ dzOMr h jdzdz" = ¢ Otetse ddzHndo dH EZOdzr d
sls Isj i3 j cOlskzter . [ ZH ERBEHmj 2 COC s@f Y5 ft
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SteOlsdz" §j JjHddzdyr Cl1®Qo dijidad.j , 1 GMCLOda O
1 elstsdz (1), tcQo detsdzj tedets tOMY tej Hj dzj dzdzts 2
detstc BOdz! dats € dzj 2 zOftcOo dzj deczs?2 . 1 ted dL b
fteso jHjdedd Ijrdatsdzsedyj M dmts Hig By | Istisjots j @
HOo dzj dzd j dzOM' M j dzgde' = § Otctse dgj WlsjfesHES Is
ftcd Htozets?2, o OS] Ibjdsf jteOlskztez € d{ j dzd
Hick ¢ & ik .

 dzv tsfmikh jMmlsedzj dzgdw IsOSCdms f jtejMmyjlstse
dzdlsj cOEte] d[ Iz B G tc Od3d3” ( fmpag. } tod dztsy § dzd
dzOfmr h jdadz' 7 f Otetsea EZLCdR daj Wlwdzr 7 WtcOC yc
Wstediz dzts?2  ¢-4llo stcls©@ [ 3
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