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Abstract — The density of polar-nonpolar liquid mixtures composed of methyl fert-butyl etherfMTBE) and 2,2,4-tri-
methylpentane, and methyl ethyl ketone (MEK) and 2.2,4-trimethylpentane, and the density of polar-polar liquid mix-
ture of MTBE and MEK were measured by densitometer at 278.15 K, 288.15 K and 298.15 K, respectively. The excess
molar volume of the binary systems calculated from the measured density was shown good agreement with the calcu-
lated one by the cubic Peng-Robinson- Stryjek-Vera (PRSV) equation of state together with Huron-Vidal mixing rule
and it confirmed that the cubic PRSV equation of state could be used in the molar volume calculation of polar mixture.
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Table 1. Pure component constant in Eq. (9) (10)
Component 278.15K 288.15 K 298.15 K

MTBE 0.05946 0.06984 0.07905 Table 53= PRSV “JEEH 4 02 ARk 74e) 299} g oA

MEK 0.02536 0.02098 0.01715 A2 EH3|9 2o|E FAHAYHIHAAD i AAD%)ZE HA|S)

22 A-trimethylpentane  0.03833 0.03536 0.03301 Stk Table 59014 & = Q] MTBESF MEKS} o] =/d+=

Table 2. Density of MTBE(1) and 2,2,4-trimethylpentane(2) binary mixture

278.15K 288.15K 298.15K
Mole fraction of comp’t (1)~ Density[g/cm’] Mole fraction of comp’t (1) Density[g/cm’] Mole fraction of comp’t (1) Density[g/cm’]
0.00000 0.70462 0.00000 0.69616 0.00000 0.68810
0.10007 0.70804 0.09988 0.69952 0.09997 0.69112
0.20006 0.71175 0.19982 0.70303 0.19976 0.69437
0.29972 0.71573 0.30003 0.70703 0.29996 0.69805
0.39986 0.72011 0.40010 0.71114 0.40029 0.70206
0.50010 0.72491 0.50005 0.71576 0.49991 0.70630
0.59991 0.73009 0.59982 0.72061 0.60021 0.71113
0.69971 0.73575 0.70004 0.72621 0.69992 0.71638
0.79976 0.74215 0.79970 0.73209 0.79975 0.72228
0.89986 0.74918 0.90007 0.73883 0.90002 0.72868
1.00000 0.75703 1.00000 0.74667 1.00000 0.73593

Table 3. Density of MTBE(1) and MEK(2) binary mixture

278.15K 288.15K 298.15K
Mole fraction of comp’t (1) Density[g/cm’] Mole fraction of comp’t (1) Density[g/cm’] Mole fraction of comp’t (1) Density[g/cm’]
0.00000 0.82072 0.00000 0.81018 0.00000 0.80011
0.09991 0.81326 0.10013 0.80300 0.09993 0.79257
0.20016 0.80618 0.20002 0.79591 0.20003 0.78536
0.29989 0.79934 0.29982 0.78890 0.29993 0.77842
0.39977 0.79263 0.39996 0.78224 0.40020 0.77167
0.49976 0.78619 0.49986 0.77580 0.49989 0.76522
0.59948 0.78009 0.60003 0.76969 0.59948 0.75891
0.70006 0.77400 0.69995 0.76371 0.70167 0.75283
0.79995 0.76816 0.80019 0.75779 0.79989 0.74706
0.89994 0.76250 0.89934 0.75219 0.90017 0.74148
1.00000 0.75703 1.00000 0.74667 1.00000 0.73593
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Table 4. Density of MEK(1)and 2,2,4-trimethylpentane(2) binary mixture

278.15K 288.15K 298.15K
Mole fraction of comp’t (1) Density[g/cm’] Mole fraction of comp’t (1)~ Density[g/cm?] Mole fraction of comp’t (1)~ Density[g/cm’]
0.00000 0.70462 0.00000 0.69616 0.00000 0.68809
0.09998 0.71003 0.09989 0.70133 0.09992 0.69293
0.19997 0.71639 0.19989 0.70759 0.20011 0.69886
0.29995 0.72394 0.30005 0.71492 0.30023 0.70567
0.40019 0.73256 0.39998 0.72320 0.40044 0.71415
0.49995 0.74247 0.50013 0.73302 0.49991 0.72351
0.59995 0.75376 0.60007 0.74403 0.59985 0.73461
0.69993 0.76688 0.69993 0.75700 0.69988 0.74740
0.80001 0.78230 0.79979 0.77209 0.79991 0.76214
0.89991 0.80002 0.90003 0.78952 0.90010 0.77962
1.00000 0.82072 1.00000 0.81017 1.00000 0.80009
Table 5. Comparison of the experimental excess molar volume with calculated one for binary systems
Temp. Parameters in PRSV Equation of State AAD AAD%
System
(K] %12 Cp Cy [-] [%]
MTBE(1)+2,2,4-trimethylpentane (2) 278.15 0.145 4936 1733 0.00248 1.00
288.15 0.587 10721 -2764 0.00860 4.41
298.15 0.800 -1054 6036 0.00596 2.53
MTBE(1)+MEK(2) 278.15 0.672 12913 -9646 0.00420 2.68
288.15 0.487 2589 -400 0.00488 3.09
298.15 0.578 12006 -8025 0.00369 2.64
MEK(1)+2,2,4-trimethylpentane (2) 278.15 0.435 -15564 40020 0.00935 2.61
288.15 0.993 5316 23938 0.00870 2.16
298.15 0.377 —-18849 43880 0.01095 2.29
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Fig. 1. Excess molar volume of MTBE(1) and 2,2,4-trimetylpentane(2)
mixture.
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Fig. 3. Excess molar volume of MTBE(1) and MEK(2) mixture.
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