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Casne Compouad [g/moll [ [A] K] K]
r-afkanes
T4-52-8 rvthane 104 1.0 303 1500053 W30
T4 H4-0 ethane 20,07 1.enes 352006 191 .42 G0-30F
T4 AR5 propanc a4, 01 2002 EEOES] 208,11 B5-523
106975 bustane 58.12 23316 3.T0ER 22 BH 135573
105 —&6-0 pentane TEAS 2.t Tz 2312 143469
1106543 hexame BN 30574 I.TAES 236,77 177503
142825 hepilane 120 34831 EN.EA 2354 TR2-6H23
111-65-49 O Lans 11423 A2 ELTA ABETE 24278 ZlH—5649
11 1—&4-2 nonanc 12825 42079 JoBa48 24451 219395
124185 decane 142,29 46627 JOH3ES 24387 243617
T 20k-21 -2 el scane 15631 4. 9082 3.BR03 24 B2 247639
112—40-—3 clislincsame T34 5 30 3_paEG 24021 el B
H20-S0-5 tridecans 18437 S6ETT ERU B 240,78 ZAT-GIS
H2H- 554 tetrndecane 148,39 5.0 EREL 25421 IT9-6A%
GaZ-62-9 penadecane 212.42 6.2ZH55 34531 25414 ZRI-TE
S44—-TE-3 hexadecane 1645 h.adHs 34552 1547 I01-T23
H20-TR-T hepitad ecane 24047 SR FAGTS 2R5.65 ZR5-TEh
593433 octndecamne 154,40 T.R2I71 3 G6GH 256,12 301747
aZ-—92-5 nionaclecame K53 T.TITS IAUTII 2564k} A05-T5%
112—95—= cicosEne IR255 T.OE40 KR 25778 I0-TIS
hdn-1-1 feiracosane IFRAGE BHZI 3.937 2R3N 325804
HI0 0GR hexatrincontane 5,97 13,56 4,014 25637 A5k-R74
hranched alkarves

T5-28-5 isabutane 5802 22614 3.7574 216,53 113407
TE-TE AscHpEiane o 2562 el ) 2H.TS5 1134460
4635211 IO eETILa XS 2.A543% 3955 22569 2EH—433
75832 2. 2-dimethylbutane Hia 8 Zot0dkE 042 243.51 174488
T9-29-8 2, 5-dimethylbhstane B, 18 2GE53 34545 246067 145500
107—5%3—5 Zeornethylpenane H6.0H 29317 3.H535 21558 1 19—
a1 40 Z-methylpemane BhB ZHES2 3 Ba0S 24048 1 I0—504
563593 2.3-dimethylpemtane 1020 30643 3.9278 245,83 ZEO—F00
And 062 2,2 3-trimethylbuane 120 2. 7373 40914 25865 17560
&l T-TH-T Jethylpentame HsEZ0 .13 R 24817 ZI-570
RG34 Z-meahyllsexane 120 32570 3RS43 24302 ZRO—4R0
590-35-2 I.Z-dimethylpemtane 120 29352 ERLIER 246,30 265
10F-08-T Z A-dimethylpemtanc 20 E.0426 39250 21491 ZE-405
Sal4o-2 3 3-dimethylpemtane 120 RIS 435S 25445 275475
S9l-To<4 Z-medhyllsexanc W20 33478 I RG12 2AT A2 1545350
S64-02-3 2.2 3-trimethypentans: 11423 30554 AT 26d.59 ZRO-500
SEd-9d-1 2. A -dimethylhexane 114.23 GRS 3 UZ0K 24002 1 k-5
SEI-a4R—T 3_a-dimethylhexame 11423 3a02a ER RS 25315 ZR0—560
563-T5-3 2.3 4-rimethylpemntane: 11423 3.Z154 40154 25782 ZRO-360
S60-21-4 2,3 3-trimethylpentane 11423 2017 ES LU Z26H AN 250530
S90-T3-% 2. Z-dimethylhexane 114.23 2 BTG 34603 23 AN} ZHp—4u0
LTI | 2.2 a-rrimethylpentane 11423 30413 4 AKEH2 24577 230490
592278 Z-medhylheptane 11423 3. TO35 JEAHTH 241.21 ZEO—F00
SRE-EI-1 J-meshylheptone 114232 36225 JERID 245,39 2RSS
SEL-53-T7 d-rmethylbeplane 11423 26536 3.HTD3 243.34 ZRl-5kS
92132 2 A-dimethylhexane 11423 3 5480 3 92RO 24088 ZEO—400
HOG-26-T Z-medbyl-3-cthylpentane 11423 33320 ERL L 25465 ZR5-505
1EH5T - & Z-methyl-}-cthylpentane 11423 2058 A AT 260 A ZRES-F15
5948211 2,23 Z-petramethy lbulans 114231 293141 41423 26648 ZR{-510
HI090= 3-ethylhexane 11423 38658 JER4G 24T A4S 20— 505
SRO-43-5 I A-dimethylhexnne 11423 34549 ER S 24259 ZRO—49R
S63-16-6 I A -dimethylhexane 114232 122197 4ATT 25655 ZRA-54k5
Sa0—=4—1 2.2 d-rrimsethylpentane 114.23 31366 4AETS 249 98T 270510
107—&7-T 2.2 4 4-veramethylpencane 128206 31744 42080 22 2 180570
3512-94-% 2.2 5-trimethylhexnne 128,206 3. 7620 B ST 241,140 230310
1071 -26-T 2. Z-dimethylheptane 12%.26 I ETIG 30400 243 .30 U515
167475323 2 2-dinsethyl-3-ethylpentame 125 26 34503 BRI 250 B4 250530
1067203 3. 3-dicthylpeniane 128.26 3.2334 41403 2THAS 310545
FZ21-61-2 Z-methylocmne 128,26 4,0707 3 ORREG 24385 205525
2216—33-3 Zermethyloctane 12%.26 29748 R b i) 247.57 Z05-525
2216344 4-rnetlyloctane 128 26 39538 IR 24715 ZoS5-520
1072053 Zo-dimethylheptane 128,206 404435 JOHRER 23547 20320
1068 E7-T 2, 4-dimethyl-3-ethylpentone 128.26 3510 ARG 25544 255530
1 SHHS-H0—4 A-ethylhepiame 128.26 29113 Ju2sy 24H.54 ZL5-530
T154-T0-2 2.2 3 3-rerramethy [pencans 128,26 31245 41 TES 27057 e L 1]
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CAS . Conmpiound [g/mol] — [A] (K] K1
11865354 2.2 3 4-terramethyipentams 125 26 3 2401 ERE L el A05-530
16747584 .33 A-teramethylpentans 128,206 ER LR ERLI 2TTAT 305340
167475301 24 drimethy lhesane 128,26 34059 41051 25897 ZR5-320
15869871 2 Zedimesthy loctane 14228 & Ol 44217 25141 Z2E5-540
BT 1830 Z-metlyylsonane 142.28 4.556% 3_phed 24257 30545
59110406 J-meshylnonanc: 142.28 444407 3HRAD 246,50 315-540
17300 949 demetihylnonane 14228 4. 3510 ER- Y| 24642 AI5-F0
| SRAS—R5—0 S-rmethylsonane 14228 43272 34z 24704 L5540
Ti46—60-3 2 3-dimeethyloctane 14228 4. 1480 3ATTR 25262 310550
4032544 2 A-dimethyloctane 142,28 4,3750 39220 24062 310340
1 SR69-K9-3 2z S-dimethyloctans 142.28 41938 JOGE] 24767 Zdp-540
2051-30—1 2 G-dimethyloctane 142 28 43242 3 Gand 267 3 L5440
1072168 2. 7-dimeethyloctans 142.28 42055 ERUEEAH 24533 310540
cvelmalbanes
TE-19-4 cyvelopropans 4202 1.825% 35084 23445 145395
287230 cyvelohutane Sl Z.OGRE JA1ED 25445 185490
2BT-92-3 cyclopentane T3 Z2.AG55 3714 26583 153503
110527 cyelohexane #24.15 25303 IR0 2TH.11 2T9-533
PH-37-7 mecthyleyclopentane 8416 2613 3B233 2512 183532
| G E5T ethyleyclopemtane LA 29062 FHRTI 2705 134569
108872 methyleyclohexane 9E.18 Z.663T 34903 2233 2D3-572
291645 cyeloheptane 9.1 Zaurs 340334 20604 180510
16382462 1. 1-dimethylcyclopentane Q8. 1% 27RO ERUE 2412 ZRO—490
1152183 eir- 1, 2-dimethyleyelopeniane QR 1% 28090 JED 271.TH ZR5-F5
KZ2-50-—4 srams=1_2-dimethyloyclopentane GE. 1Y Z.504T 34z02 263.27 ZRS—510
S90—HH—9 1.1-dimsethylcychohexane 12z el £ 41503 20001 25490
292648 cyelooctans 11221 IRRSG 40017 30703 240
FRT5-51-2 isopropyloyclopentane 1z.z1 20320 4022 2TR.15 165590
20402 propyleyclopentane 112.21 12039 34042 ZT0A% ZiM-540
2207014 civ- | 2-dimethyleyelolwexane 1221 2TREO A4 1065 20475 305545
HETH-23-5 weamis- 1 2-dimethyloyclohexans 12z I.T4R3 41487 ) Bt MD5-555
2207036 srams-1 S-dimethyleyclohexane 112.21 2.BTG2 44753 2R5.17 MM5-330
G300 -1 F-damethy leyclohexame 11221 Z.EGKEG 103 ZX1.54 ME-E30
H24-20-3 civ- | A-dimethyleyclolwexane [ eled | RG4S A0 14 2R5.61 Z00-530
2207047 wrams- | A-dimethyleyelohexane 11Z.21 L7570 41387 IRA8T HM-530
16TH-21-T7 ethyleyclobhesans 112.22 Z.E156 410349 29444 ZEG-H09
2040951 bt leye ]l opeentans 126.24 36442 KRB 26968 1 —620
696257 isopropyleyclohexane 126.24 12678 418 2464 185625
167R-—92—5& propyleyclohexane 126,24 32779 BRI 28591 1 806350
493-01-& civ=tlecahydronaphthakene 138.25 Z.9H50 4. 1803 EEIME | 23T
493027 trems-decahydronaphibhalens 138.25 29497 42365 32541 245-ERS
16 TR-G5-% butyvlcyclohexane 14027 EX ek 43T 2E5.97 20560
1785160 decyleyelohexnne 224,43 6,0329 AAMIES 272.23 ZRO-T50
atkeres

T4-R5-1 I-cthylens 2E.05 1.593 3445 17647 104400
463480 propacdsene 40,04 1.5501 3.TOE2 25773 T340
115071 propylems 4208 1.9547 35356 20719 BT S
SO0-15%-2 1.2-butadicne 5400 22009 35305 230401 230400
106550 1. 3-butndiene 54,00 2.2309 3.5892 2ZR.60 170420
106989 1 -buterne 5601 22804 JopA31 222 AMF K741
107017 Z-butene Sa.ll 2AR4Z 356440 226206 1503490
115-11-7 isobutene Sa.ll IR 63432 221.58 210375
TR-TR-5 Z-methyl- 1, 3-butndiens HE.12 2.3E3T 3.7501 245 BE 245430
1574410 civ=1,3-pentsbiens aE.12 24T A.T0T 253.73 2535445
2004 Tl & treras- 1 _3-pentadiene aE. 12 235400 3 Tans 2R 26 2E5-450
591-93-5 1. 4-pentadicne HE. 12 Z3I2R 3H3ET 24623 Z45-4350
591-95-7 1, 2-pentacdiens 6E. 12 24T ER R 253.50 ZEdk-450
S91-9A—% 2 - pentadiens aE.12 2 TREZ 3.55H1 24121 2R0—d445
SOE-25-4 Z-medhyl- 1. 2-butadiene 6812 Xl | IL3EG 242435 20440
563451 Z-meshyl- | -butens TOE 24541 ERA BT 23115 110450
563462 Z-methiyl- | -butene T003 25485 36934 23115 244415
5133519 Zornsthyl-2- butense T3 26431 38916 231755 24415
109671 1-pemene R Z.ta 3.7E00 231949 108464
513-81-5 2 3-dimethyl-1 3-butndicne ®I.14 2,700 3.TEA 257.70 220470
592450 1, d-hexaxlicne 214 ZEOTG 3. T3 24T YR 2455
92427 1.5-hexadiene B 14 2 &060 3.ETe 2R3.TR 2455
5194503 cig, trans-2 4-hexadicns ®I.14 ZR020 37275 25009 ZTO-—480
5084514 arams . frrs-2 4 -hexadiens EEAE] 29256 37198 256,16 27480
TEB-20-3 Zermethiyl- L-pentens =d. 1hH N LE 34175 245325 Ndik—44a0
SnI-TR-0 2 3-dimsethyl-1-butene 24,16 29529 3347 24715 130500
763261 Z-meshnyl- | -pentens w4146 BTG ER ] 24153 55450
625-27-4 2-methyl-2-pentene B4.16 29616 37446 24424 260460
691-3T7-2 dernusthiygd- L =pentemne =416 7316 3.RE41 Z241.15 25440
Sa3-To-1 2 A-dimsethyl-2-butene s4.16 I.0546 37334 24703 ZRS—470
Tah-21-4 Z-ethyl- 1 -butene B4 16 293498 3TETT 240063 20460
TOHRR-21-3 civ=2<hexene 24,06 20051 3.7407 240,53 ped 2
A050-—45-T drarav-2-hexene LER T 29747 3. 7693 24109 2ik—dni
HY-3E-3 4-methyl-cis-2-penbene EE N 28277 RN el 23HE3 2E5445
H74-T6-10 4-meihyl-iraws-2-penicne A 16 2.a017 38003 237.14 2F5-450
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Abstract

That we can calculate thermodynamic properties of hydrocarbons and mixtures like natural
gas in industry and scientific is important. Natural gas is a complex mixture of various
hydrocarbons and gases like nitrogen and carbon dioxide. Thermodynamic properties

related to molar mass, forces between molecules and phase bihaviour.

Equation of state is the cheapest ways to determine thermodynamic properties. Therefore
enormous of EOSs have been represented by scientists. Recently, statistical thermodynamic
has been developed in determining thermodynamic properties on molecular basis. PC-

SAFT is a customary equation of state in literature which was calculated in papers.

In this study, thermodynamic properties have been calculated using PC-SAFT for pure
components and mixtures.Calculations have been validated with experimental data in
literature. Validations show that PC-SAFT EOS has high accuracy calculation

thermodynamic properties of natural gas.

Natural gas properties have been changed from extracting to use, also knowledge of phase
behavior is very hard. In this study we try to calculate thermodynamic properties in high
pressure and low temperature. We determined density, enthalpy, entropy, internal energy,
isochoric heat capacity and isochoric heat capacity and compare with experimental data.
After we had found that our results of PC-SAFT are acceptable, we calculated

thermodynamic properties of Semnan province.

Keywords: Thermodynamic Properties — Statistical Thermodynamic — PC-SAFT Equation
of State Natural Gas
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