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Abstract

Excsss enthalpies of trans-decalin+benzene,+toluene, +iso-cotane and+heptane
were measured at 298.15K, with a flow microcalorimeter having newly
constructed piston displacement pumps. The HF values for the aromatic
hydrocarbon systems were large and positive. While, for the saturated
hydrocarbon systems, they were small and the sign of HE for the heptane
system was found to be negative.
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table 1. Densities of the component REE

liquids at 298.15K TRz E2VE—~, HE X, LKBH&ID7
component p(obs) o(lit)d o —Rf/NEE ST (LKB 10700-1) %2 FAWTHIEL
gem™®  gem™® 12, BEIOUERIL, KxLEMT oy /¥ TTE
trans-decalin 0. 86591 0. 86592 re—rvry, BEAw, $—E84 0, KT,
benzene 0. 87364 0.87370 N R
toluene 0.86222  0.86231 FelTV-Yave—s—Fhb AR EnTH
heptane 0.67951  0.67951 ATV, SEOHETIE, e~ v 270RE
for the standard systems Bowd X2/ 3Ty, /KEREERICEV,
benzene 0. 87366 0. 87370 — + e 117
COKIEBRME, BEDOWS ¥55+ 3mk i<l
cyclohexane 0. 77384 0. 77389 \ A \ .
tetrachloromethane 1.58423 1.58439 i‘L'Ci« %o BIEHR, Fice— by s OREDOLE
toluene 0.86224  0.86231 2 RRT 5100, BE&Evic—ERE (0.009cm?
chlorobenzene 1.10107  1.1009 sec™l) T/KPHBULEHL, H—FE/A VD 50DE
(interpolation)  mEERH~I, FEMcbi > TES 2L
b from reference 2). », 0.25uv LUFC—E@ERZRL, E—b¥ 20

HEDWSL 8i&, FERITNIWESH -T2, 204
4 FOLKBO#EINCIE, 3L Ly )V avTalOFa—~T 20 -5 —TLCWTHELEDY BT
RYVZRET 49 RUTBEMINTNIZ, SHEIOERTE, XM THREZXEDHEIR T2
vz, chid, AL BAHVWIC L IERZ L TW3, BrsHld, RxORXL Tk, =
FoCUISE—Z—RAVTVEETH A, KUF7OHER, BEEMDO SRy MR 2 i
TRICET M 28 > TRDIZo ZTORBR, AT o €U FE— 42 —2§lHT 2 OV 2RKIEROE
% { AV AR (30Hz~300Hz) Tix, MEOBERE:IX, £0.15%LURTH -1,

EfS Y I, BEEERSITOVWT I RHAZIMA TV S, Bk  A—DME» —EHETRS ®IIC
REORABIENE, Fr )T rv—varve—2—0BH%5mA » 5 25mA FTCELIETE, €1320.1
BUNTERTH2ELHER LI, X, BB A2 —ERETHLAMORDIZ 1%, 0.1%DEER
|MENT, RREEOERLBC UTESMCELT 2B 2HALIZ, #->T, BAKED & 13,
A5 BHNIGELRT S > T, ROBEOMBREBTO E»LHELT,

HEQERBICEINAREOELFRE UTRO3IOBEBL NS, (VR FORBILEEN A
2 QHBEERERETNIHEE )V —ESM v bDBEREFORAMHEE, 2hd 35D
BERUNDEZEZ2EH T, H° OBRKOBREX, £0.3%UTTH 3,

RIT, TOEEBEH DS #5129, 298.15KT {rbenzene+ (1—x)cyclohexane}, {xtrans-
decalin+ (1—x) tetrachloromethane} ¢ {xchlorobenzene+ (1—x)toluene} DE A D € VLF <
auve—, HE, RHELT.. BRED2-o0FRIE, BERHERELT, LELIFHEShTWE%ThH
3, X, BEORIE, HALLYICE > TEERMRL UTHREIATWVWS, EEROHEIC AR
DR DER 2 XHED &3k Tabl 1 1R LI, ZhbDRD HE HIEOHERE» Table 2 B0
Fig.1 ITR¥, BohizfR, ICRTRILED &5 BR/INARE TR LT,

HEcalc/J-mol 1 =x(1—x) %1 ai(1—2x)1°1 M
ai-

BERITHT BB, a %, HEMEREZE, s, &itic Table 3 1TRET, €2 T, sc RRATRDLN 3,
se=[3 (Hops— Hegio) /(n—k)]1/2 (@



table 2. Experimental values of HE for o T T
the standard systems at 298,15 K 800 ]
E E E
x T%%j x T%TT x T%%ﬁ 600 | -
{xbenzene+ (1— x) cyclohexane} L J
0.0999 279.74 0.4001 761.48 0.6001 776.93 200 L |
0.1501 399.35 0.4002 761.02 0.6500 742.26 \
0.1501 398.66 0.4500 789.72 0.7006 690.42 -
0.1993 501.10  0.4993 800.00  0.7500 622.07 & 2% [ 1
0.2498 590. 30 0.4995 799.54 0.8003 536.71 mQ 7 S
0.2996 661. 89 0.5502 796.47 0.8499 432.15 ? ) 0
0.3500 719.63 0.6000 777.76 0.9500 165. 64 A i
{xbenzene+ (1— x) tetrachloromethane} 200k ]
0.0499 22.46 0.3501 105.45 0.6003 112.57
0.0998 42.31 0.3998 111.15 0.6501 107.47 i 1
0.1497 59.96 0.4498 114.64 0.7000 100.17 400 F T
0.1999 74,84 0.4998 116.22 0.7500 90.23 - <
0.2497 87.27  0.5004 116.27  0.8002 77.64 o L ]
0.2996 97.32 0.5203 116.25 0.8500 62.56 e
0.3501 105.39  0.5496 115.44  0.9001 44.66 0 0.2 0. ) 0.6 0.8 10
0.9501 24.11 fig,1 Molar excess enthalpies of the standard

{ x chlorobenzene+ (1— x) toluene}

systems at 298.15 K. Each curve is multiplied
by the factor f.

0.0998 -44.53 0.4001 -115.90 0.7000 -96.91
0.1501 -63.37  0.4500 -118.60  0.7498 -86.06 O i {xbenzenet(1—x)cyclohexane}, F=1,
0.2000 -78.74  0.5001 -118.62  0.7999 -72.71 3 : fi:ﬁ?j:ole;z(;;fzietric)};::,‘)e::}thiﬁ’f=5'
0.2502 -92.18  0.5501 -116.89  0.8497 -57.51 ___ . pjcylated from equation(1) with coefficients
0.3002 -102.35  0.5994 -112.45  0.9001 -39.80 f.or table 3.
0.3501 -110.38 0. 6500 -105. 89 0.9001 -39.80
table 3. The coefficients and standard deviations of
the standard systems for equation(l).
system ap as ag ay ] l‘:li)]_l
{xbenzene+ (1— x) B
cyoloheranet 3201.45 -158.76 122.20 -62.09 0.63
{xbenzene+ (1— x)
tetrachloromethane) . 46495 -15.38  32.23 0.11
{ x chlorobenzene+ _475.72  -32.90 6.88 0.18

(1— x)toluene}
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fig.2 Difference plot for excess enthalpies of
{ x benzene+ (1 — x )cyclohexane} at 298.15 K.
O : Experimental results,
1. Tanaka et al. 3, 2. Stokes et al. %,
3. Murakami et al. ©, 4. Murray et al. 7,
Dashed curves represent +0.5% deviation.
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fig.4 Difference plot for excess enthalpies of
{ x chlorobenzene + (1— x )toluene} at 298.15 K.
QO : Experimental results,
1. Tanaka et al. 4,
Dashed curves represent +0.5% deviation.
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fig.3 Difference plot for excess enthalpies of
{ xbenzene+ (1— x) tetrachloromethane} at
298.15 K.

O : Experimental results,
1. Tanaka et al. 3, 2. Stokes et al. 5,
3. Murakami et al. 8, 4. Murray et al. 7,
Dashed curves represent +0.5% deviation.
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BERALKFED & KB R Tik, H® 1, EDOKEX
fl% & %, BAfHIL, benzene ZTH770 J mol-1
(x =0. 45) toluene 2 T#9490 J mol-1 (x =0.50)
Tdh B, trans-decalin 13, —BEBORIFIRILKE

Td %, Fig.1 it;F U12{xbenzene+ (1— x )cyclohexane} dMHEX, Fig.5 iz/R¥ { x trans—decalin
+(1— x)cyclohexane} DHEQZEE) & & { LT3, T DHEIX, trans-decalin 43F D benzene EFIKH
TOXEHS cyclohexane 43Fd benzene BIKAH TOET & KL LITWBERRBEL TS, —BIT,

FEBERILKFERTIE,
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table 4. Experimental values of HF for the
trans-decalin systems at 298.15 K. Lo T T T T
HE HE P 800 [ -
© T moll T mol 1 7 mol 1 o b
{xtrans-decalin+ (1— x) benzene} 1
0.0500 190.89  0.3503 741.79  0.6510 646.62 00 F i
0.0999 346.86 0.4030 763.31 0.7000 587.31
0.1498 471.84 0.4504 766.46 0.7507 513.56 500 | .
0.1999 571.36 0.5003 757.33 0.8004 429.55 ";
0.2499 648.25 0.5502 733.49 0.8509 336.14 ,E, 400 g
0.2999 702.78 0.6001 697.27 0.9003 232.82 ”“:
0.3500 743.77 0.6002 696.72 300 r 1
{xtrans-decalin+ (1— x) toluene} 200 k i
0.0989 196.36 0.4002 476.17 0.7013 396.55
0.1495 273.56 0.4511 485.18 0.7518 351.24 100 H §
0.1988 336.12 0.4964 486.83 0.8065 291.64
0.2508 389.48 0.5505 477.14 0.8531 235.64 0 PSS TR TN WS T W S S
0.2991 428.01 0.5967 459.86 0.9006 166.16 0 0.2 0.4 0.6 0.8 1.0
0.3496 456.95 0.6483 433.70 . x
i ] fig.5 Molar excess enthalpies of {xtrans-
{xtrans-decalin+ (1— ) iso-octane} decalin+ (1— x )aromatic hydrocarbons} at
0.0493 15.03  0.3499 68.19  0.6495 65.37 9298 15 K.
0.1001 28.39  0.3997 71.86 0.7000 59.96 @ : {xtrans-decalin+ (1— x benzene},
0.1495 39.55 0.4499 73.58 0.7501 53.19 QO : {xtrans-decalin+ (1— x )toluene},
0.2001 49.51 0.4998 73.88 0.8003 44.92 — : calculated from equation(l) with coefficients
0.2502 57.38 0.5499 72.46 0.8512 35.13 from table 5.
0.2995 63.79 0.6009 69.44 0.9004 24.60
{xtrans-decalin+ (1— x) heptane}
0.0479 -3.87 0.3997 -22.00 0.6493 -20.46
0.0987 -7.75 0.4000 -22.14 0.7019 -18.57
0.1490 -11.08 0.4490 -22.40 0.7518 -16.05
0.1994 -14.08 0.4496 -22.54 0.7997 -13.66
0.2495 -16.65 0.5005 -22.97 0.8006 -13.66
0.3015 -19.01 0.5503 -22.57 0.8518 -9.87
0.3484 -20.59 0.5996 -21.87 0.9010 -6.51
0.3488 -20.78

table 5. The coefficients, standard deviations and
maximum deviations of the trans-decalin
systems for equation(l).

system a as as a4 —E_Tf_m%in‘%)—(
(xtrans-decalint 309805 669.47 298.66 181.02 0.84 1.97
(| xtrans decalint 193,23 176.31 138.47 53.21 0.64 1.41
({ft;‘;?:(;?:gf;;';; 204.65 21.58 0.08 5.64 0.15 0.34
{xtrans-decalint o) g5 92 16,17 -10.63 0.17 0.31

(1— x)heptane}




{ x trans-decalin+ (1 — x) benzene} & { x trans-
80 1 decalin+ (1— x)toluene} % [L#k4 % &, tolueneF’
70 b J @ H® X, benzene 2 & b, BAMETIX, # 300
J mol"t /&, TDEIX, toluene 73FiTi,
methyl ZE»BFEEL, HIRABICISW TS, benzene
s0 | 4 X bix, stacking structure @ L 5 2ZESHEE %
TERPED I L Wiz, trans-decalin 2Nz 3 FEiC
- THI&RC Sh2 ZEMEDENDESVIL,

60 | L

40 | 1

g3 sof 1 benzene WL b b/NSVEDTHEE EA bR
c.ui 20 b 1 %
{ x trans-decalin+ (1— x) iso-octane} &
10 P 1 {xtrans-decalin+ (1— x) heptane} Tii, WHRE
0 b fafR(LKBER DR TH 5 DT, SFEMEEIE

AiZ, £ OFENEETH S, ->T

ol 1 zn 5DROHE Dk, trans-decalin+ FHHEER
-20 | J ItAKERL D /3w, {xtrans-decalin+ (1—x)
-30 P S S SN iso-octane} T, H® 13, IETHAMEIE, 74 J mol?

0 0.2 0.4 0.6 0.8 1.0 (x=0.50)Tdh %, —F, {xtrans-decalin+(1—
X -

fig.6 Molar excess enthalpies of {xtrans- *)heptane}Tid, H%%, & CR/MEIZ —23 ] mol ™t
decalin+ (1 — x )saturated hydrocarbons}. (x=0.50)% & %5, iso-octane & heptane Tii,

@ : {xtrans-decalin+ (1— x )iso-octane}, BDEOKRE XICZNBOEIZ LV, COHEIX, 5F
QO : {xtrans-decalin+ (1— x )heptane},

—— : calculated from equation(l) with coefficients HHAEERCDTFORE 3 DM, AFORICLS
from table 5. R EZBRBICANZDELHZBRZ2RLTNAE, &

higic, Zh s OBBEORIIFENHE ZFEICFELL
AT B odicit, EAREEE, VE O3 o AIZEORELT 2 BHENDH 5,
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