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Tablel™ Force field model parameter

ZH =i
&i/KJ-mgl! Cc-C 0.2335
&i/KJ;mol™ 0-0 0.6690
oA Cc-C 2.7570
gi/A 0-0 3.0330
rohA C-0 1.149
q/e C +0.6512
g/e o -0.3256
00/° - 180.0
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Fig.3. Specific heat of\CO- under constant pressure at different temperatures

T T BN TR A I, S R BRI T e 1) o 285 sl e P2 R _E SR A AR et t I FR) A7
BARF L. DUREEZ10K A6, 7 FRRAUEAN R 5 77 (% LI 18] Fr 21 h £k dn B 4 o
AN Cop {EFN 25 PR ) 13 51 i 2238 SR FE SR 7E 8.5 MPa N R I HH B KB . 48Tk (] 7 271 i 28
EHE L S PE R AR OAE KB R Ve — 2, I RS, Wl i o eI 8] 32 51 il 28 4R
M Widom Zxt B (IR K A i, I 5 FR-2R XA



f N W
w A 5.5 MPa
6.5 MPa
7.5 MPa
8.5 MPa
10.5 MPa

W‘ i M w" wﬂ‘ N‘ MM. “
g .“* A W‘ MI Wl I

0.2 /I ‘M \‘\' H 1 \‘
“HA’“A phid “)WM \W\\l ‘WN Mk LA “W‘n A‘) wamw

Ef?f%i (Q/cm3)

01

T T T T T 1
5000000 6000000 7000000 8000000 9000000 10000000

B (fs)

Kl 4 5 P IE) 7 51 il 2

Fig.4. Density time series curve
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JTable2: Density time series standard deviation
PR 7
JE71 300K 305K 310K 315K 320K 330K 340 K 350 K
55MPa 0.013109, 0.011901  0.01103  0.010102  0.009666  0.008618 - -
6.5MPa 0.021126/ _.0.018254 0.016068  0.01389  0.013573  0.011374 -
7.5MPa 0.044269% 0.035315 0.024742  0.021213  0.018383  0.015038  0.02127 -

*

8.5MPa 0.034966 0.052095 0.069753 0.034734  0.026997 0.019459  0.026351  0.026077

* *

9.5MPa 0.029418 0.038274 0.060415 0.089464 0.045076  0.02814  0.034613  0.031747

*

10.5MP  0.028961 0.032362 0.041841 0.061074 0.076358  0.039398  0.040408 0.035494
a *

11.5MP  0.026782 0.030041 0.035246 0.045652 0.063877 0.052485 0.045546 0.041854
a




12.5MP  0.025495  0.028665 0.032302  0.036694  0.046283  0.055389  0.045615  0.041477

a %
13.5MP  0.024154  0.025742  0.02983  0.033077 0.039802 0.051153  0.046138  0.042967
a * *

14.5MP  0.023595  0.025523 0.0279 0.030757  0.035307 0.044592  0.042004  0.038225

15.5MP  0.022976  0.024029  0.025872  0.027699  0.030845 0.037294  0.037411  0.037828
a
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Fig.5. Coefficient of variation of density time series curve
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Table 3. Skewness of density time-series curve
i £
&7 300K 305 K 310K 315K 320 K 330K 340 K 350 K

5.5 MPa 0.210666 0.19667 0.222613 0.799038 0.177194 0.122592
6.5 MPa 0.317677 0.387051 0.331934 0.171015 0.203137 0.149934

7.5 MPa -0.58527 0.978992 0.539219 0.274725 0.196513 0.247196 0.331706

8.5 MPa -0.35354 -0.75044 1.678176 0.55835 0.445696 0.302657 0.340462 0.269658
9.5 MPa -0.25597 -0.34136 -0.61173 0.571848 0.76617 0.322709 0.42415 0.291239
10.5 MPa -0.21121 -0.17076 <0.31933 -0.39196 0.31758 0.471969 0.332677 0.223912
11.5 MPa -0.18831 -0.06063 70.36301 -0.41968 -0.27132 0.386004 0.199494 0.269035
12.5 MPa -0.07006 -0.15883 -0n14411 -0.15565 -0.27415 0.227356 -0.03969 0.180661
13.5 MPa -0.09053 -0N045 -0.1583 -0.15022 -0.20128 -0.06513 0.000758 0.104961
14.5 MPa -0.11188 %0.24015 -0.18414 -0.20055 -0.16249 -0.153 -0.03519 0.102933
15.5 MPa -0.16482 50.09686 -0.16086 -0.07727 -0.0917 -0.19393 -0.00103 0.02764
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Numerical analysis of boundary of Supercritical CO; liquid-gas like zone *

D2 L. D2) .. DY) . 12) .12
Sun Hui’~, Liu Jing-nan '~ ', Zhang Li-xin , Yang Qi-guo , Gao Ming

1) (School of Energy and Power Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)
2) (Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering,
Shanghai, 200093, China)
Abstract
Superecritical carbon dioxide has gradually been becoming.an‘important research subject in the
academic field, owing to it has a promising application prosp@ct in'the field of extraction, precipitation,
thermodynamic cycle and chemical reaction. In recent yecars, there has deep interests of studying the
region near the critical point, a large variation of the{physical properties can be detected due to the
change of temperature and pressure. With the rapid development of molecular simulation technology,
it benefits the traditional experimental methods to study the related physical properties variation of
the near-critical region. In order'to\find out the Widom line range of supercritical carbon dioxide in
the near-critical region andth€ molecular structure characteristics of the liquid-like gas region,
molecular dynamicg simulation technology and cluster analysis were used to investigate the
relationship between variation coefficient and skewness of CO2 density time series with Widom line
and liquid-gas-like interval, in the condition of the temperature and pressure range of 300K~350K
and 5.5MPa ~ 18.5MPa, respectively. The results show that the Widom line of supercritical carbon
dioxide in the near-critical region can be determined by connecting the maximum coefficient of
variation of the density time series curve. The Widom line begins to extend along with the critical

point until it stops at 350K. The molecular distribution structure of supercritical carbon dioxide liquid-



like region and gas-like region can be differentiated by the skewness of the number density
distributions. The skewness is positive in the gas-like region and negative in the liquid-like region,
and reaches the maximum at the Widom line.

Keywords: Molecular dynamics; Supercritical carbon dioxide; Widom line; Liquid-gas like region
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