(1) ETHANOL

12) WATER

S

#4444+ ANTOINE CONSTANTS

($9] 8.11220 1592.864
12) 8.07131 1730.630

PRESSURE=

T60.00 MM HG

REGION #&4e+

226.184
233.426

{ 1.013

20- 93 C
1- 100 C
BAR )

CONSTSTENCY

METHOD 1
METHOD 2

+
L

LIT: STABNIKOV V.N.,MATYUSHEV B.I.,PROTSYUK ToBa o YUSHCHENKD No.M.
PISHCH.PROMLIXIEV] 15:49{1972).

CONSTANTS: al2 AZl ALPHALZ
MARGULES 1.6266 0.7T917
VAN LAAR 1.6648 Tg.::g;
276.7557 975.
::#Eﬂ“ -109.6339% 1332.3134 0.3031
UNTQUAC 50.0046 232.00°1
XPERTMENTAL DATA MRRGULES
T DEG C X1 ¥l DIFF T DIFF Y1
- 0.0010 G.ﬂlﬂﬂ 0.10 -0.0012
;:.:; 0.0020 0.0205 0.19 -0.0015
99,43 0.0030 0.0312 0.27 =0.0014%
99.24 0.0040 0.0421 0.35 -0.0007
99.05 0.0050 0.0532 0. 42 0.0005
58.86 0.0060 0.0644% 0. 49 0.0020
98,67 0.00T0 0.0753 0.55 0.0035
98.48 0.0080 0.0858 0.61 0.0048
98.29 0.0090 0.0958 0. 66 0.0059
98.10 0.0100 0.1040 0.T1 0.005%
§7.58 0.0120 0.1200 0.65 0.004T
97.06 0.0140 0.1360 0.57 0.0048
96.54 0.0160 0.1509 0.48 0.0046
96.02 0.0180 0.1655 0. 37 0.0048
95.50 0.0200 0.1800 0.25 0.0056
9%.93 0.0220 0.1943 0.06 0.0068
94.46 0.0240 0.2080 ~0. 04 0.0081
93.94 0. 0260 0.2205 *0-21 0.0086
93,42 0.0280 0.2327 =038 0.00%94%
92.90 0.0300 0.24%42 -0.57 0.0100
91,85 0.0350 02695 ~0.84 0.0099
91.05 0.0400 0.2905 =0.91 0.0080
90.47 0.0450 0.3075 =0.83 0.0042
89.90 0.0500 0.3245 =0.78 0.0023
E"n"'s 0.0550 ﬁ-!#ﬂﬂ -0-&6 O.QOUS
88.92 0.0600 0.3545 =0.65 =0.0009
88.50 0.0650 0.3660 -0.58 -0.0039
BR.13 0.0700 0.37T75 -0« %9 -0.0059
BT.T6 0.0750 0.3885 ~0«4%2 =0.0073
8T.4% 0.0800 0.3990 =0.33 =-0.0083

0.0850
0.0900
0.0950
0.1C00
0.1050
0.1100
0.1150
0.1200
0.1250
0.1300
0.1350
0. 1400
0.1450
0. 1500
0.1550
0. 1602
0.1650
0.1700
0. 1750
0. 1300
0.1850
0.1900
0.1950
0. 2000
0.2100
0.2200
0.2300
0.2400
0.2500
0.2600
2.2700
0.2800
0.2900
0. 3000
0:3100
0.3200
0-3300
0.3400
2:3500
0. 3600
03700
0« 3800
0.3900
0. 4000
0.4100
04200
0.4300
0. %400
0. 4500
O %600
J.4T00
0.4800

0.40%1
0.4190
0.4283
0.4370
0. 5450
0.4528
0.4635
0.46T5
0.4T40
0.4800
0.%855
0.4500
0.4940
0.4980
0.5002
0.5055
0.5090
0.5120
0.5145
0.5175
0.5200
0.5230
0.5255
0.5280
0.5330
0.5375
0.5420
0.5460
0.5505
0.5545
0.5590
0.5635
0.54680
0.5725
0.5765
0.5805
0.5840
0.5880
0.5920
0.5955
0.5992
0.6032
0.6068
Q.6102
0+6135
0.6170
D.6205
0.6245
0.6280
0.86320
0.86355
0.6395

=0.30
=0.28
~0e26
=0.21
=0.15
=0.11
-0.08
=0.05
=0.00
0.01
0.04
0.06
0.086
0.07
0.20
0.11
0.12
0.13
Del2
0.11
0«12
0.10
0.09
0.10
0.18
0.13
0.17
Q.17
Q.19
0.21
0.23
0.25
0.26
0. 25
0.25
0. 24
0.22
D.21
0.19
0.17
0.15
"uv 3&
0.09
0.07
0.05
0.02
0.00
=0.03
—O.Dl
=0.02
—I'J'-Oi-
=0. 04

=0.0009
-0.0089
-0.0089
-0.0088
-0.0089
-0.0087
=0.0C81
=0.0079
-0.0077
=0.0076
=0.007T
-0.0086
-0.0096
=0.010%
=0.0127
=0.0117
=0.0123
-0.0132
=0.0144%
-0.0150
=0.0159
=-0.0161
=0.0167
-0.0172
=0.0178
-0.0185%
=0.01R%
-0.019%
-0.01%2
-0.0192
=0.0185
=-0.0176
-0.0166
-0.0154
=0.014T
-0.0138
-ﬂ-ﬂl!i
-0.0124
-0.0113
-0.0108
=0.0100
-0.0089
-0.0083
=0.0079
-0.0075
=0.0071
=-0.0066
=-0.0057
=0.005%
=0.0046
=-0.0045
=0.C03%9

VAN
DIFF T

0.11
0.21
0.30
0.3%
0.47
0.55
0.61
0.68
0.73
0.79
0.73
0.67
0.58
0.47
0.35
0.l&
0.086
-0.11
-0.29
-0.48
-0.76
=-0.85
=0.79
=-0.76
=0.66
-0.58
=0.63
-0.586
-0.52
~0ehS

-D. 44
=0. 44
=0.41
_Q!§°
=0.37
=-0.3%
=0.32
=0.31
=0.27
-0. 2T
=025
-0.24%
=-0.25
=0.25
-0.13
-0.22
-0.21
=0.20
-0.22
-0.23
-0.23
=024
-0. 25
=0.2%
=0.16
=-0.20
-0.1%
=0.14
=0.10
-0.0T
=0.04
=0.00
0.02
0.03
0.05
Q.06
0.06
0.07
Q.07
Q.07
0.06
=0.43
0.0%
0.04
0.03
0.03
0.02
-0.00
0.04
0.05
0.04
0.05

LAAR
DIFF Y1

-0. 0016
-0.0023
-0.0025
-0.0021
-0.0012
0.0000
0.0013
0.0025
0.0034
0.0028
0.0019
0.0019
0.0016
0.0018
0.0026
0.0039
0.0053
0.0060
0.0069
00077
0.C081
0.0068
0.0036
2:0024
0.0012
0.0005
-0.001%9
-0.0032
=0.0041
=0. 0045

-0.00446
=0.0041
=0.0037
-0.0032
-0.0029
-0.0024
=0.0015
=0.0009
=-0.0005
=0.0002
=0.0002
-0.0008
=0.0017
-0.002%
=0.0046
-0.003&
=0.0041
-0. 0050
-0.0063
-0.0069
-0.0078
-0.0081
=-0.0084
=0.0094
=0.0103
=-0.0113
-0.0L21
-0-0130
-0.0132
-0.0138
=0.0138
=-0.0133
-0.0129
-0.0124
=0.0123
-0.0121
-0.012%
-0.0121
-0.0117
-0.011%
-0.0118
00115
=0.0115%
-0-.0117
=0.0121
=0.0122
~0.012%
=0.0121
=0.0124
=0.0122
-0,0125
-0.0124%

WILSON
DIFF T DIFF Y1
0.11 -0.0018
0.22 =0.0026
0.32 -0.0029
O.41 =-0.0027
0.49 =-0.0019
0.57 =0.000T
0. 6% 0.0006
0.TO 0.0017
0.76 0.0026
0.81 0.001%
0.76 o.00l0
0.69 0.0011
0.60 0.000%
0«49 0.0012
0.3T7 0.0022
0«18 0.0037
0.07 0.0052
=010 0.0061
=0.28 0.0072
~0ahB D-OC}BE
=-0.78 0.0092
=0.89 0.0085
=0.84 0.0060
=D.84 0.0053
-0.T6 0.0048
-0.79 0.0046
-0.T6 0.0027
=071 D.0019
—0.569 0.0015
~Dab4 0.0015%5

=0 .b%
=0.565
=0abb
=0.54
=0.61
=0.59
=059
-0.58
‘0155
=0.5%
~-0.54
-0.52
~-0.54
"055!
=0.41
=050
=049
~D«48
=0.50
=0.50
=0.43
=050
=0.50
=043
=0.40
=043
=0.36
=0.33
-D.El
=-0.23
*Uil!
-0«12
-0.08
=006
=-0.02
0.01
0.02
0«05
0.06
.07
0.08
=0.40
0.09
Q.09
Q.10
0.11
0.11
0-10
0.15
014
0.17
0.18

o.00L8
0.0026
0.0034%
0.0041
0.0045
0.0053
0.0063
J.0070
0.0076
0.0079
0.0080
0.0073
0.0066
0.0057
0.0034%
0.0044
0.0037
0.0027
0.0014
0.0006
-0.0005
=0.0010
-D. DIJI.Q
=-0.0026
-0.0039
-0.0054
-0 DON'&
-O.DUBB
=0.0088
=-0.0098
=0.0102
=0.0104
-0.0105
=-0.010%
-0.0109
-0.0112
=0.0120
=0.0121
-0.01223
=-0.0129
-0.0132
-0.0133
-0.0136
-0.0142
-Dfﬂltﬂ
-0.015%
=0.0158
-0.0158
=0.01e3
-0.0163
-0. 0168
-0.0168

NRTL
DIFF T DIFF Y1

D.10 -0.0013
0.20 =-0.0019
0.29 =-0.0019
0.37 -D-Oﬂlﬁ
0.45 -0.000%
0.52 0.00l0
0.58 0.0023
0-65 0.0035
0.TO 0.004%%
0.75 0.0038
0.70 0.0028
Os6% 0.0028
0.55 0.0024
0-4%5 0.002%
0.33 0.0031
.15 0.0042
0.05 0.0053
=0.10 0.0058
-0.28 0.0066
~0Dukb 0.0071
=0.72 0.0071
=0.80 0.0053
-0.7T1 0.0018
-0.67 0.0002
-0.55 =0.0012
-0.56 =0.0022
-0.49 =0.0048
-0.42 =0.0062
-0.37 -0.0072
-0.29 -0.0077

=0.28
=0.27
=0.27
=0.23
=-0.19
=0 1&
-0.15%
-0-1%
=0.11
=0.10
-ﬂ. 09
-0.08
-0.10
-0.09

0.02
-0.08
-0.08
=0.07
-0. 10
=0e 1'0
-0.11
-0.13
=0.14%
-0 1%
-0.07
=0.13
-0.08
'B.M
-0.05
=0.03
=0.01
0.02
0.04

0. 0%

0. 06

006

0.05

0. 06

0.05
0«05
0.03
=0.%6
0.01
0.00
=-0.00
-0.01
=0.02
-0.05
-0.01
=0.00
-0.01
-0.00

-0.0077
-0.0073
-0-.0068
-0.0062
-0.0059
-0.0052
=-0.0062
-0.0035
-0.002%
=-0.0025
-0.0022
=0.0027
~0.0034%
=0.0039
~0.0060
=0.0047
-0.0051
=0.0058
-0.0068
-0.00T2
=0.0080
=0.0081
=0.0088&
-0. 0090
=0.0095
-0.0102
=0.0106
-0.0112
=0.0111
-0.0113
=0.0109
-0.0103
=0.,0097
=0.0089
-0.0086
-0.0082
-0.0083
-0.0078
-0.0073
=0.0073
-0.007T1
-0.0067
=0.0066
-0.0067
=0.0070
=0.00T1
-0.0072
-0.00T0
=0.0072
=0.00TO
=-0. 0073
-0.0073

-0.%1
=040
=0.40
=0.3T7
=04 34
=031
-0.30
-0.29
=0.25%
-0.25
=0.2%
-0.22
=0.2%
-0 2%
-0.12
-0.21
-0.21
-0.20
-0.22
-0.23
-0.23
-0.24
=026
-0.25
=017
-0.22
=017
=0.15
=0.12
=0.09
=0-06
-0.02
0.00
0.01
0.03
0.04
0.04
0.05
0.05
0.0%
0.04
=0.45
0.02
N.02
0.02
0.01
0.00
-0.02
0.02
0.03
0.03
0.03

UMTQuUAC

DIFF T OIFF ¥1
D.11 =-0.0018&
0.21 -0.0023
0.30 =-0.002%
0.39 =0.0020
0.4T7T =0.0012
0.5% 0.0001
D61 0.001%
0.6T 0.0025
D.T3 0.0034
0.79 0.0028
073 0.0019
D.67 a.0018
0.58 0.0015
D.4%8 0.0017
0.135 0.0025
0:17 0.0037
0.07 0.0050
=010 0.0057
-0« 27 D.0066
=056 0.0073
=0T 0.0078
-0.83 0.0062
=0. 76 0.0031
-0.73 0.0018
-Dab2 00006
-0.64 =0.0001
-0.59 =0.0025
=0.52 =0.0037
-0.86R —D.0045
-0.%1 ~-0.0049

=0.0049
=0 . 0044
=0.0038
=0.0033
=0.0030
=0.0023
=0.0013
-0.0007
-0.0002

0.0002

0.0004
=0.0003
=-0.0010
=0.0017
-0.0038
=0.0027
-0.0032
=-0.0040
-0.0082
-0.0057
-0.0066
=0.0068
-0.0075
=-0.0081
-ﬁiﬂﬂ!l
-0.0098
=0.0104
-0.0113
-0.0L15
-0.0120
-0-0118
-0.0114
=0.0110
=-0.0105
=-0.0104
-0.0101
-0.0104
-0.0101
-0.0098
=0.0100
=-0.0099
-0.00%6
=0-0096
-ﬂ-. Wﬂ‘q
=0.0103
-0.0105
=0.0107
=-0.0105%
-ﬂ.ﬂlﬂ!
=0.01086
-0.0L10
-0.0109

O’H*O

g8l



{CONT.)

79.96 0.4!00 0. 6435 =0.05 -0.0033 0.05 —0.012! 0.19
T9.89 0.5000 0.64T5 -0.06 -0.0029 0.05 -0.012% 0.20
79.84 0.5100 0.6520 -0.05 =0.0021 0.07 =0.0119 D.22
79.77 0.5200 0.6565 -0.06 =0.0013 0.07 -0.0115 0.23
79.75 0.5300 0.6610 -0.02 =0.0007 0.12 =-0.0112 0.28
Tg-?l ﬂ.ﬁ#ﬂﬂ 0. 6660 =0.01 0.0003 0.15 =0,.0104 032
79.65 0.5500 0.6T10 =0.01 o.0012 0.16 -0.0098 0.33
79.60 0.58600 0.6T&0 -0.00 0.0020 0.17 =0.0092 0.35
19.55 0.5700 0.5810 0. 00 0.0027 0.19 =-0.0087 0.3
T9.44 0.5900 0.6920 -0.00 0.0046 0.20 =-0.006%9 0.38
79.40 0.4000 0.6980 0.01 0.0058 p.22 -0.0056 0.4l
79.35 0.6100 0.7030 0.01 0.0059 0.23 -0.005% 0.42
79.30 0.6200 0.T090 0.01 0.0069 0.24 =0.0043 0.43
79.27 0.6300 0.T145 0.03 0.0073 0.26 -D.0038 0.45
79.20 0.6400 0.T200 0.01 0.00T4 0.25 =0.003% 0a it
79.15 0.6500 0.7255 0.01 0.0075 0.25 -0.0031 0.45
79.10 0.6800 0.7T310 0.01 0.0073 0.25 =0.0030 D45
79.05 0.6700 D0.T365 0.00 0.0071 0.25 -0.0029 045
79.00 0.6800 0.7420 =0.01 0.0067 0.25 -0.0029 0.45
T8.95 0.6%00 0. TATS -0.0L 0.0061 0.25 =-0.0031 0-45
78.89 0.T00OD 0.7530 -0.03 0.0053 0.23 -0.0033 D43
78.86 0.7100 0.7590 -0.02 0.0049 0.25 -0.0032 0.45
78.80 0.7200 0.7650 -0.05 0.00%4% 0.23 -0.0031 043
78.76 0.T7300 0.7TT10 -0.05 0.0037 D.23 -0.0033 0.63
T78.71L 0.7400 0.7TT70 =0. 08 0.0028 0.22 -0.0035 O.41
78.66 0.7500 0.7830 -0.08 0.0017 0.20 -0.0039 0.40
78.60 0.T600 0.7890 -0.11 0.0005 Q.18 =0.004% 0.37
78.57 0.7700 0.7950 -0.11 -0.0008 0.18 -0.0050 0.37
78.%3 0.7800 0.B8015 -0.12 =0.0019 0.17 -0.00%3 0.36
78.50 0.7900 0.8080 -0.12 -0.0031 0.17 =-0.0057 0.36
T8.47 0.8000 0.8155 =-0.13 -0.0034 0.17 =0.0053 0.35
78.44 0.8100 0.8225 -0.13 =0.0044% 0.16 -0.0055 0.35
TH.40 0.8200 0.8300 -0.15 =0.0051 0.1%4 =0.005% Q.33
T8.37 D-I!ﬁﬂ U.!!l! -0-16 =0.0048 0:13 =0.0044 0=31
TB.3% ﬂ.lﬁﬂﬂ B.lﬁTn =0.17 -0.0055 D.12 -0.0036 0.29
78.31 0.8500 0.8560 -0s18 =-0.0043 0.11 -0.0025 0.28
Tl-ll D-B&Uﬂ °o'ﬁ‘5 =-0.19 -G-Qﬂi! 0.09 =0.0020 0.25
78.24 0.8700 0.8730 -0.21 -0.0049 0.06 -0.0018 0.22
78.21 0.8800 0.8806 -0.23 -0.0062 0.064 =—-0.0026 0«19
78.18 0.8%00 0.8905 -0.24 -0.0054 0.01 -0.0012 0.16
78.20 0.9000 0.8990 -0.,21 -0.0080 0.03 -0.001% 0. 17
78.2% 0.9100 0.9075 =0.1% ~-0.00867 0.08 =-0.0019 0.21
78.30 0.9190 0.9158 -0.08 -0.0068 0.13 -0.0019 0.25

MEAN DEVIATION: 0.20 0.0074 0.25 0.0061 0.39

MAX. DEVIATION: 0.91 0.019% 0.85 0.0138 089

-D.0149
-0.0170
-D.0l66
-0.0163
-0.0160
-0.0153
-EI.'.'II 46
=0.0139
-2.0133
-0.0123
-0.0113
-0 .Oﬂ'i'l
=0.0096
-D.008%
-0.0076
-0.0070
-ﬂ. 0{}65
-0.0060
-0.0057
-0.005%
-0.0053
-0.0052
-0.0048
=0.0045
=0 oﬂ‘n*!
=0 0041
-0. 0042
=0.0044%
-0.004&
=0.0046
-0.0047
-0.0039
-0. 0039
-0.0035
-0.0022
-0.0011

0.0002

0.000%

0.0014%

0.0007

0.2021

0.0019

0.0014%

0.001L4%

0.0067

0.0170

-0.,00 =-0.0072
-0.00 -0.0073
0.02 -0.006%9
0.02 -0.0066
0.07 -0.0064
0.09 =0.0057
0.10 -0.0051
011 -0.0048&
0.13 -0.0042
0.1% -0.003%
0.1% -0.0027
0.16 -0.0018&
0.17 -0.0015
0.18 =-0.0006
0.20 =0.0003
0.19 =-0.0001
0.19 0.0000
0.19 0.0001
0.19 =0.0000
0.19 =-0.0003
0.19 -0.0006
0.17 =-0.0011
0.19 =-0.0012
0.1T =0.0013
0.17 =0.0017
0.15 =-0.0021
0.14 =0.0027
0.11 -0.0034
0.12 ~=0.0042
0.11 =0.0047
0.11 =0.0054
0.11 -0.0051
0.10 -0.0055
0.08 -0.0055
0.07 -0.0047T
0.06 -0.0041
0.05 =0.0030
0.03 -0.0027
0.00 =0.0026
-0.02 -0.0035
-0.06 -0.0022
-0.01 -0.0025
0.0 -0.0031
0.09 =-0.0030
0.19 0.0049
0.80 0.0113

0.04
0.04
0.07
0.07
0.11
0.1%
0.15%
0.17
0.18
0:19
0.20
0.22
D.23
N.23
0.286
0.25
0.25
0.25
0.25
0.25
025
D.23
0.25
0.23
0.23
0.22
0.20
0.18
0.18
017
0.17
0.17
0.186
D.1%
0.13
Q.12
Q.10
0.09
0. 086
0.03
0.01
0.03
0.08
0.13

. 24

0.83

-0.0109
-0.0109
-0.0105
-0.0102
-0.0099
-0.0092
-0.0088&
-D.Oﬂ!ﬂ
-0.0076&
-0.0067
-D-CIDS#
=-0.00454
-0.0045
-0.0035
-0.0030
-0.0027
-0.002%
-0.0023
-0.0022
-0.0023
-0.0025
-0.0028
-0.0027
-0.0027
-0.0028
-0.0031
-0.0035
-0.0040
-D.OD&H
-0.0050
-0.0055
-0.0051
-0.0054
-0.0053
-0.0043
-0.0035
-0.0024
-0.0020
-0.0017
-0.0025
-0.0012
=-0.001%
-0.0020
=-0.0019

0.0053
0.0120

{1) ETHANOL | e '
o C2H60 | I !
(2} WATER e 1 S ) T S . 2
— ¥ 0.80 | |
#4444 ANTOINE CONSTANTS REGION #++#4+ ' i— | |
::: B.11220 1592.B64 226.184 20- 93 ¢ ME THOD :ms's“"“ : G
8.07T131 1730.630 233.426 1- 100 C METHOD 2 . b TR P ot (28 +—1—
PRESSURE= 380.00 MM HE [ 0.507 BAR ) ¥ A I -+
LIT: STABNIKDV V.N.,PROTSYUK T.8 s 7 i i |
oMo «Be s YUSHENKD M. i i s | .
12V VYSSH, UCHE. ZAVED. , P 1SHCH. TEKHNOL - 149 {1972). [ : J L [
CONSTANTS: Al2 A2l ALPHAL2 0.20- |- ’ NRTL b
MARGULES 1.6172 ] h
VAN LAAR 1.6724 Qeeal = MY = Baih
«A&T2 0.94313 ! L] ¥
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