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Calculation of internal energy of Argon fluid with hard-core square-well potential at different
thermodynamic states

Prediction of compressibility factor of Argon fluid with hard-core square-well potential at

different thermodynamic states
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'_Pair correlation function
‘-Radial distribution function
"_Direct correlation function
4-Thermodynamic inconsistency
°-Integral equations

“-Local density
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9/82972 -22007/90 -22394/14 1/76
15/718 -21289/36 -21745/09 2/14
Yy. 20/657 -20817/60 -21322/58 2/43
24/249 -20470/16 -20978/17 2/48
28/287 -20015/50 -20691/73 3/38
33/518 -19235/80 -20143/94 4/72
0/48746 -29892/50 -29917/21 0/08
1/5008 -27609/50 -27686/96 0/28
3/1152 -26173/90 -26324/15 0/57
8/3912 -24336/40 -24649/81 1/29
I 13/65 -23464/50 -23860/69 1/69
18/744 -22845/94 -23289/40 1/94
22/638 -22400/64 -22878/59 2/13
27/004 -21852/74 -22482/07 2/88
30/264 -21364/40 -22048/23 3/20
34/319 -20608/20 -21529/58 4/47
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0/60668 -35995/90 -36020/46 0/07

2/4818 -32544/70 -32780/74 0/73

4/1939 -31285/60 -31436/40 0/48

‘ﬂ . 8/4053 -29635/50 -29885/47 0/84
12/082 -28757/50 -29065/65 1/07

15/027 -28200/30 -28546/44 1/23

19/208 -27498/50 -27901/40 1/47

22/038 -27036/79 -27503/76 1/73

27/806 -26018/09 -26638/74 2/39

32/28 -25055/20 -25935/68 3/51

35/216 -24289/09 -25157/21 3/57

0/59891 -63180/20 -63187/17 0/01

2/3577 -57422/80 -57465/16 0/07

5/634 -53664/50 -53752/62 0/16

8/518 -51783/60 -51910/25 0/24

a .. 11/756 -50210/20 -50379/68 0/34
16/607 -48310/10 -48551/65 0/50

20/774 -46840/50 -47172/27 0/71

26/119 -44952/20 -45464/01 1/14

31/042 -43040/40 -43782/80 1/74

35/311 -41135/80 -42269/69 2/76

39/638 -38863/80 -40663/28 4/63

0/59462 -134996/00 -134982/29 0/01

5/3333 -115913/00 -115808/94 0/09

9/47521 -110234/00 -110074/19 0/15

“ . 15/466 -104566/00 -104338/37 0/22
19/698 -101182/00 -100910/33 0/27

25/556 -96714/00 -96369/95 0/36

32/762 -90974/00 -90369/44 0/66
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T (K) P (E) Z up Z o oz a0
0/380195 0/958612 0/95843 0/02000
0/797511 0/914006 0/91332 0/07000
WY 1/6575 0/82458 0/82224 0/28000
2/4439 0/745661 0/74147 0/56000
26/315 0/086562 -1/48724
27/166 0/167702 -1/55767
28/374 0/321125 -1/65559
0/35045 0/966751 0/96653 0/02000
0/72727 0/931697 0/93085 0/09000
1/4695 0/864574 0/86156 0/35000
2/0905 0/810327 0/80472 0/69000
3/782 0/671862 0/65583 2/38000
\FY 23/334 0/145195 -0/93464
25/531 0/265401 -1/09498
27/46 0/462670 -1/22993
0/4219 0/963115 0/96275 0/03700
0/69165 0/939922 0/93910 0/08700
1/3817 0/882236 0/87930 0/33200
2/5815 0/787001 0/77784 1/16400
VEA 3/338 0/730369 0/71563 2/01700
5/6535 0/574976 0/53556 6/85500
20/958 0/193877 -0/61727
22/271 0/218937 -0/70882
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0/49508 0/958962 0/95848 0/05000
0/85066 0/930185 0/92892 0/13600
1/3302 0/892277 0/88941 0/32100
2/4492 0/807683 0/79893 1/08300
\OY 4/9468 0/639825 0/60701 5/12800
19/83 0/239416 -0/457206
22/282 0/284093 -0/620586
0/46741 0/964944 0/96448 0/04800
1/2404 0/909030 0/90637 0/29300
2/8076 0/803221 0/79134 1/47900
4/1804 0/719269 0/69389 3/52800
‘; ¢ 6/0937 0/616791 0/56402 8/55500
20/828 0/360912 -0/37322
23/678 0/476206 -0/53861
0/743952 0/950991 0/94991 0/11400
2/0298 0/871378 0/86476 0/75900
3/6197 0/781821 0/76213 2/51800
Y- 4/9485 0/714852 0/67888 5/03200
6/6185 0/641374 0/57753 9/95400
21/207 0/500417 -0/23980
23/368 0/605520 -0/35067
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4/8307 0/866006 0/83688 3/36300

6/23078 0/839261 0/79187 5/64600

9/8297 0/797980 0/68216 14/51400

15/718 0/831733 0/53323 35/88000

0/04817 0/998740 0/99865 0/00800

0/735991 0/980501 0/97948 0/10300

2/0266 0/949557 0/94401 0/58400

4/2485 0/905906 0/88470 2/34000

Ya. 5/4172 0/888084 0/85458 3/77700
8/3912 0/859995 0/78196 9/07400

11/205 0/858711 0/72072 16/07000

13/65 0/881122 0/67613 23/26500

15/679 0/920517 0/64822 29/58100

0/12919 0/997478 0/99743 0/00500

0/65225 0/987843 0/98707 0/07100

1/7728 0/969195 0/96532 0/39900

2/6382 0/944527 0/93035 1/50000

4/5938 0/935059 0/91307 /35100

6/09251 0/921445 0/87261 5/29900

YA 11/42 0/940340 0/81331 13/50800
13/294 0/969341 0/79706 17/77200

16/341 1/051460 0/78793 25/06300

18/657 1/151770 0/80021 30/48600
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0/45118 0/99966 0/99960 0/00600

2/9908 1/00536 0/99973 0/56000

5/84981 1/02806 1/00619 2/12700

8/46171 1/06604 1/02015 4/30400

Foo 12/797 1/17482 1/06942 8/97100
17/443 1/37904 1/17677 14/66700
23/818 1/89363 1/47211 22/25900
28/872 2/60359 1/89217 27/32400
34/62 3/90836 2/66423 31/83200
40/326 5/96505 3/87104 35/10400

0/34198 1/00485 1/00555 0/06900

3/2555 1/05556 1/05774 0/20600

6/12118 1/12278 1/11936 0/30400

8/6139 1/19680 1/18394 1/07400

12/685 1/35450 1/31816 2/68200

Voo 16/549 1/55736 1/48954 4/35400
21/939 1/95792 1/82902 6/58300
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23/34 2/12186 2/05346 3/22300

27/468 2/57569 2/48204 3/63500

31/473 3/14710 3/02920 3/74600

35/813 3/95102 3/81357 3/47800
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maol
T(K) |p (H) KT pmpy X 1 (/P@) | Krp o X VT (VPa) | b ae)
0/12324 2/28962 2/288 0/066
0/69165 2/54472 2/498 1/820
1/3817 2/92664 2/903 0/816
2/5815 3/85660 3/811 1/180
'FA
3/338 5/74855 4/624 19/500
20/958 3/61860 19/747
23/734 1/69075 17/455
27/394 0/54801 15/201
30/176 0/296528 3/92445
0/32532 2/36656 2/365 0/070
0/85066 2/67799 2/593 3/170
1/8582 3/17062 3/157 0/419
3/1268 4/77465 4/174 12/500
1oy 9/62239 28/30410 32/092 13/380
19/83 3/46992 21/339
25/458 0/90573 16/622
30/697 0/26256 2/041
32/931 0/17846 1/003
0/49247 2/34671 2/346 0/020
1/2772 2/52833 2/531 0117
4/3963 3/47085 3/489 0/540
6/3123 3/77616 4/247 12/480
Yo 8/4524 3/97802 5/299 33/210
13/79 4/26503 6/816 59/810
19/888 1/53323 4/492
23/936 0/75511 2/525
26/887 0/40175 1/461
28/859 0/32567 1/102
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330/104 0/17726 0/544
O-Y)|Jsoz el
T (K) p(m_oi) Kp XV TV (VPa) | kp, X VT (V/Pa) | ks as)
lit T{exp) T(cal)
0/12919 2/25222 2/218 1/520
0/652249 2/29384 2/294 0/019
4/5938 2/49947 2/607 4/280
6/9925 2/45591 2/683 9/240
YA 9/3025 2/3101 2/711 17/360
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16/341 1/40688 1/989 29/290
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0/49748 2/20331 2/200 0/118
1/6283 2/10308 2/112 0/408
3/8994 1/93494 1/925 0/511
7/2193 1/63462 1/613 1/330
16/223 0/91579 0/948 3/510
VY.
26/839 0/38241 0/389 1/750
33/2797 0/22507 0/276 2/280
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Abstract

Distribution functions have an important role in the extensive and development of
dense fluids theories. By using of these functions many of thermodynamic properties of
dense fluid can be calculated. In recent years indicated that by using the core condition
at computing the radial distribution function can be led to reduction of thermodynamic
inconsistency. In this work have been tried to present analytical expression for radial
distribution function by using the square-well potential and a kind of model for integral
equation, in which the core condition has been observed and numerical solution of
Ornstein-Zernike is available. Studies have been done on argon fluid and have been
done survey on quality of radial distribution function at different thermodynamic state.
Treatments of radial distribution function at different thermodynamic state have been
considered and it's found that at super critical and near the critical point it's acceptable.
For data point of radial distribution function at sub and super critical of argon fluid,
analytical expression is obtained. And for square well potential width of the attractive

well,4, is determined according to best result for internal energy at near the critical point

so that 0.7 is found. By using these analytical expressions for radial distribution
function have calculated the thermodynamic properties at different region and these
properties compared with experimental data. According to this study it's found that this
model is successful for prediction of internal energy and Helmholtz free energy near the
critical temperature and the results for these properties has more accurate above the
critical temperature. Also this model is successful for prediction of isothermal

compressibility factor and compressibility factor.

KEWORDS: Argon fluid, radial distribution function, thermodynamic properties,

square-well potential, core condition approximation
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