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Aromatic Hydrocarbons

Systems with:

Benzene Propylbenzene
Toluene 1,2,3-Trimethylbenzene
Styrene 1,2,4-Trimethylbenzene
Ethylbenzene 1,3,5-Trimethylbenzene
m-Xylene Butylbenzene

o-Xylene p-Cymene

p-Xylene 1-Methylnaphthalene

Isopropylbenzene Anthracene
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AUTHORS’ PREFACE

With part 7 of our Vapor-Liquid Equilibrium Data Collection appearing now,
only parts 5 and 8 are still to be completed. Besides, preparation of supple-
ments to parts 1 and 2 has been started. On the whole, we can state to-day,
that the amount of work necessary to transform our computerized Dortmund
Data Bank (DDB) of vapor-liquid equilibrium data into this printed edition was
underestimated by us at the start. So much the more are we indebted to the
great number of people who have helped us in various ways. At this point we
wish to thank in particular the head of the computer center of the University
of Dortmund, Dipl.-Phys. G. Schwichtenberg, and his staff, especially Mr. T.
Blaszyk, for their constant co-operation. Likewise we should like to express
our gratitude to Dr. R. Eckermann and Chem.-Ing. (grad.) C. Hammer (both
DECHEMA, Frankfurt/M.) for their efforts in editing the data collection.

Finally, we should like to mention with thanks all members of our team who
were engaged in the preparation of part 7 of our VLE Data Collection; these
are: Mrs. U. Arlt, Mrs. A. Brunk, Dipl.-Ing. P. Grenzheuser, Mrs. G. Hennig,
Dipl.-Ing. B. Kolbe, Mrs. L. Kunzner, Dr. G. Nogon, Mrs. G. Obermann.

As to the contents of the data sheets, an alteration concerning pure compo-
nent vapor pressures is to be mentioned here. From this part 7 onwards, in-
cluding part 5, the vapor pressures of the pure components from the original
VLE data publications are used for data evaluation and parameter fitting,
wherever such data are reported in the original VLE data set. For this purpose
the first Antoine constant (A) is fitted to these pure component vapor pres-
sures, with the two other Antoine constants B and C being taken from our
data files for pure compounds, as explained in the General Remarks and
Explanations (part 1, p. XXXIX). In case of the Antoine constant A being fitted
in this way, it is given at the bottom of the respective data sheet.

Dortmund, August 1980

Ulfert Onken Jirgen Gmeling Wolfgang Arlt
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PREFACE OF EDITORS

Subjects of this series are the physical and thermodynamic property data of
chemical compounds and mixtures essentially for the fluid state covering
PVT data, heat capacity, enthalpy, and entropy data, phase equilibrium data,
transport and interfacial tension data.

The main purpose is to provide chemists and engineers with data for process
design and development. For computer based calculations in process design
appropriate correlation methods and accurate data must be used. These are
only in some cases available in the open literature. For that reason the most
urgent requirement regarding the publication of data is to offer classified and
critically evaluated data, thus giving an impression which of them are reliable
or not. This will be the goal of the series.

DECHEMA gives the opportunity to authors especially from universities to
publish not only their theoretical results, but also their measured or compiled
data, most often a large amount, that would otherwise never have been
published.

The work of Dr. Gmehling, Prof. Onken and Dipl.-Chem. Arlt on vapor-liquid
equilibria which was partly supported by the Federal Ministry of Research and
Technology and DECHEMA has been very fruitful; in particular, it led to an
extension of the UNIFAC method. The authors have produced what is probably
the largest collection of vapor-liquid equilibrium data that is today available
with evaluation programs and experimental data.

We present the evaluation of this material in several parts of the first volume of
the series. We hope that this gives particularly the users an instrument that will
allow them to solve their problems considerably more easily and quickly than
before.

Frankfurt/Main, August 1980
Dieter Behrens

Reiner Eckermann
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Formula Index of Systems

R=RECOMMENDED VALUES

3kD COMPONENT
4TH COMPUNENT

BENZENE
¢ Puosgg;;“"" -
cona TETRACHLOROMETHNE o T2 ss
58
C2u3n ACETONITRILE TTs37-538
o TRIBROMOMETHANE o T T5e- 61
nIFLUOROCNE(-JROHETH;l:E ------------- - 62- 63
T ChLoror ork o s4- 83
METHYL 10010E Tttt 86
eI NITROME THANE T ) 85- 88
88
CH4S METHANETHIOL Tt . oo
sz cameow orsuirror 90-101
CICL3F3 1,1,2-TRICHLORO-1,2,2-TRIFLUORGE THANE 1551533
Ciota TETRACHLOROETHYLENE T - e
CoHCL3 Tnlcnzaaosmv[gns ““"""-"-“““"""““-"“-—"“"""“;;;:;;;
118
cameLs PENTACHLOROETHANE e
CaHZCLL  1,1,2,2-TETRACHLOROE THANE o 120
CH3CL3 | 1,1,1-TRICHLOKOE THAKE T - 121
C23N ACETONITRILE - o 122-133
133
CIWBR2 | 1,2-DISROMOETHARE 134-137
comact? 1,2-DICHLO;EETHANE ) 138-158
158
C2H58BR ETHYL snon;ne ) 159
C2MST ZTHYL 10D10E T 160
€ 245NO N-METHYLFORMARIDE B 161-162
CoMSNOZ  NITROETHANE T 163
C21508 DIMETHY LSULF JXIDE ) 164-150
C2naNz ETHYLENEDIAMINE - T 170-176
CIRw60 1,1,1,3,3,3-HEXAFLUORD-Z:;;;;;;;:--- R
Cxn7Nn N,N-nms;;;:;okamw: ------- . - 178-184
184
CIHTNOZ  1-NITROPROPANE M T T s
;3;7;;;.- 2-NITROPROPANE ) 186
;3.«9303 METHYL BORATL Tttt T ) 187
Cads  THIOPHEWE T o 188180
Cw3025  SULFOLANE T 190-191
c".;;r:;;"- 1,4-rmg;:\;E—s-um( Tt - 192-19%
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Formula Index of Systems

15T fub PONENT COMPONENT 3KkD COMPONENT PAGE
4TH COMPOLENRT

C 4HONO METHYL ETHYL KETOXIM 194-193
198
CHHTIN BUTYLAMINE 199-201
291
CAH1IN TERT= BUTVLAMINE 202-224
C4H1IN DI[THVLAMINE ¢05-207
CSHSN PYRIDINE 208-221
CSK11NO DIETHYLFORMAN IVE 222-¢25
225
ChFé HEXAFLUOROBENZENLC 226-227
237
CSH4CL P-DICHLOROBERZENE 238
CAHSRR EROMOBENZENE 239- 24?

;:)HSF FLUOROBENZENE ) - - 252 -
E‘\HSNDZ NITROBENIENE---- ------- "“"_-"“"““-“"--““”-““"“-“-“;;;:;;Z
caMTN  antne T T 255-266
206
CAMITCL  CHLOROCYCLOWLXARE T asr-era
ESH11N0 6-CAPROLACTAM T T —------‘--;;1--'_-
comzn  cvclomexviamiie T Tarenare
camtsN  Tetemwviamine o 275-277
277
e serzonttRce ' 278
cma | towewe T T T TG,
3e1
camis ETHYLSENZENE T T
f-',;H1$N - N-NETNYLCYCLUL[XYLAMI;;----’--—----__------_-—-__----------- ------ "";;;:;;Z
304
"""""" stvRene T - 305
ETHYLBENZENT I - TV
CIH1® ALPhA=METHYLSTYRENE
CO9H1c ISOPROPYLBENZENE 543
Caute NeXYLENE T T T BT
-(_m;a - --P-X‘{L;;E --------- T T T
camnm ok, RoKeOIMETRYGARILINE T T
chroest TE¥EIE¥;CI'§TIZR?" """""

hOF'VLBENZ EN 3

c1 ’H10\ BIPHENYL
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Formula Index of Systems

15T COMPONENT 2ND COMPONENT 3RD COMPONENT PAGE
4TH COMPONEKT

c?u3 TOLUENE
CCL4 TETRACHLOROMETHANE 329-351
351
C2H4BR2 1,2-DIBROMOETHANE 540
CHCL3 CHLOROFORM 352-353
cs: CARBON DISULFIDE 354-361
C2HCL3 TRICHLOROETHYLENE 362-371
C2H3N ACETONITRILE 372-375
C243NO METHYL ISOCYANATE 376
C2H%CL2 » 2=DICHLOROETHANE 377-384
384
C2H5N02 NITROETHANE 385
C 2H60S DIMETHY LSULFOXIDE 386
C2H3NZ ETHYLENEDIAMINE 387
C3HSN PROPIONITRILE 388-389
C3H?NO N,N=DIMETHYLFORMAMIDE 392-394
C4H4S THIOPHENE 395-396
CAH?N BUTYRONITRILE 397
C4H8028 SULFOLANE 398-399
C4HIIN DIETHYLAMINE 4o0
C5H5N PYRIDINE 481-407
C5F6 HEXAFLUOROBENZENE 608-414
414
COHSBR BROMOBENZENE 415
C4H5CL CHLOROBENZENE $16-617
CAHSF FLUOROBENZENE 418-421
421
C6H5NO2 NITROBENZENE 422
C6HTN ANILINE 423-431
431
CAHTN 2=-METHYLPYRIDINE 432
CHH?N 3-METHYLPYRIBINE 433
CAH11NO 6-CAPROLACTAM 434
C7?H5N BENZONITRILE 435
C7H7F O-FLUOROTOLUENL 436-439
C7H2202512 1,1,1,3,5,5,5-KEPTAMETHYLTRISILOXANE 449442
C8H1e ETHYLBENZENE 5643
C9H1e ALPHA-METHYLSTYRENE
CIH12 ISOPROPYLBENZENE 544
C3H10 P-XYLENE 444

C8HE STYRENE

C7HCLS PENTACHLOROETHARE 445
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Formula Index of Systems

1ST FOMPOKENT

2N

COMPONENT

3RD COMPONERT
4TH COMPONENT

c3k 3 STYRENE
C3H3N ACRYLONITRILE ) 446
C3H1® ETHYLBENZENE 447-455
COH10 ALPHA-METHYLSTYRENL 456
CoH12 PROPYLBENZENE 457
C3H10 ETHYLBENZENE
[ TETRACHLOROME THANE 458-4064
C2H3N ACETONITRILE 465
CPHACL2 1,2-DICHLOROE THANE 466
C3H3N ACRYLONITRILE 467
C+H1IN DIETHYLAMINE 468
CO6H5CL CHLOROBENZENE 469
CAH5NO2 NITROBENZENE 479
CAHTN ANILINE 471-475
475
CIH12 ISOPROPYLBENZENE 476
C10HT4 BUTYLBENZENE 477
C8H1# M=XYLENE
CCLé TETRACHLOROME TH ANE 478-480
C3H7NOQ N,N=DIMETHYLFORMAMIDE 481
CSHSN PYRIDINE 482
C6HTN ANILINE 483
C3H1@ P=XYLENE 484-485
C3H12 O=XYLENE
TETRACHLOROME THANE 486-438
PENTACHLOROE THAKE 489
1,2-DICHLOROE THANE 490
ETHYLENEDIAMINE 491-492
N,N=DIMETHYLFORMAMIDE

P-XYLENE

CoL0  PHOSGENE o T o 494-495
croe TETRACHLOROMETHANE T 496-498
C2H3N AceTo;;;;xLe - N 499 -
CMACLZ | 1,2-DICHLOROETHANE 509
p— N,N-D;ME;;\'LFOR:‘IAMIDE T e
cors WEXAFLUGROBEMZENE ""2;;3533
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Formula Index of Systems

T COJMPONENT 2ND CO'TPONENT 3RD COMPCONENT
4TH COMPONENT

-0
17

C3nie P=XYLENE
C545CL CHLOROBENZENE 598
CAH7N ANILINE 509

Con12 PROPYLBENZENE
CSHSND2 NITROBENZENE
COH1 2 1,2,3-TRIMETHYLBENZENE
CoH12 1,2,4=TRIMETHYLBENZENE 512-515
CoH12 1,3,5-TRIMETHYLBENZENE 541-542
1,3,5-TRIMETHYLBEN ZENE 516-519

1,2,4~TRIMETHYLBENZENE

~TRIMETHYLBENZENE

Cor1? . 1,3,5-TRIMETHYLBENZENE

CAHISN TRIETHYLAKINE 524-52¢

C1eHT4 BUTYLBENZENE

cosnoz  wrmeosewzene s27

P~CYMENE

con 7N ANILINE T sasesas

C11H1¢ 1-METHY LNAPH THALENE
LS eeetvimesTaaine 535S

C14H10 ANTHRACENE

CrMts  PHENANTHRENE 536
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Alphabetical Index of Systems

1ST COMPONENT 2ND COMPONENT 3KD COMPONENT PAGE
4TH COMPONENT

ANTHRACENE C14H10
PHENANTHRENE  clemro T s36
RENZENE CoH6
MCETONITRICE  cawsw T 122-133
133
anivINe COHTN T T T 255-522
266
BENZONITRILE crmsn T T s
BIPHENYL TTazae - T T T T T T
BROMOBENZENE CoHSER T T 239-242
;G;;;;;;;; ---------- C4H1IN o . 199-201
. 201
TERT-BUTYLAMINE  centin T T T202-204
6-(-:;;;0LACTAH _";;nnuo T o 2
CAREON DISULFIOE  cs2 T 90-101
CHLOROBENZENE  comscL o T243-231
251
CHLOROCYCLOHE XANE cewtrce .~ - o 267-270
CHLORCFORN s T T Tea- 83
CYCLOHEXYLAMINE con13n e 272-274
1,2’-;;;»1014051»1;;; cowasrz T 134-137
P-DICHLOROBENZENE  cemaciz 238
1,2—;;;;&_0!?051){;;;- c2hacL2 138-158
158
;;;;vunmz o cannn T ) 205-55;
DIETHYLFORMAMIDE  CSHI1NO T - T 222-255

N,N-DIMETHYLANILINE CBH1IN 312
NoN-DIMETHYLFORMAWIDE  c3wzwo  azscisa
184
pImetwvisuLFoxIoe | cameos 164-169
etaveeenzene  cewio 306
ISOPROPYLBENZENE  comz i

ALPHA-FETHYLSTYRENE C9H10 543

ETAYL BROWIOE  cznseR T 159
ETHYLENEDIANINE cznenz o - 170-176
etiv tootoe  cawst T Tre0

;I-.l-lag(‘iBENZENE o C6HSF 252
WEXAFLUOROBENZENE  CoF6 T """"_“""""""""'-"552'553

1,1,1,7,3,3- HEXAFLUORO- 2-PROPANCL C3H2F60 177




560
Alphabetical Index of Systems

3RD COMPONENT PAGE
4TH COMPONENT

BENZENFE C6H6
METHYL BORATE C3H9603 187
N-METHYLCYCLOHEXYLAMINE C7H15N 302-304

304

METHYL ETHYL KETOXIF C4HONO

N-METHYLFORMAMIDE  c2wswo
e e e e o
NITROBENZENE C6HSNO2 T s
NITROETHANE  camswoz T 163
NITROMETHANE cusnoz Tt &5- 88
88
1-NITRCPROPANE ooz T T T
2-NITROPROPANE  csmzwoz TR
oCTAMETHYL- e
CYCLOTETRASILOXANE C8H2404S14 317-321
PENTACHLOROETHANE  c2WeLs T e
PHOSGENE  ccizo T A
PROPYLBENZENE  comz T 323
PYRIDINE  eswsw T T T T T T T ka2
SsTYRENE T s T
SULFOLANE cansozs 190-191
vetempmENYL  cismia T T T
1,1,2,2-TETRACHLOROETHANE  C2H2CL4 T T
TETKACHLOROETHYLENE  C2CL4 R T
TETRACHLOROMETHANE  coLa T 2- 58
58
RCETONITRILE  c2W3N  537-538
TETRAETHYL SILANE  cawzost 313-316
316
THIOPRENE  cemas TS 188-189
1,1.-mzoxm:—s-ox1u: camsozs Tttt 192-193
TOLUENE s T T T e
301
ETHYLRENZENE  cswi0 539
TRIBROMOMETHANE  cwer3 ) TS e
1,1,1—;;;cm.oaon;;;;" conseLs T -----_--_--____--_--__-;;;-
TRICHLOROETHYLENE  C2wels T 113-118
118
1,1,2-;;;cntoao-1,2,2— ---------------------------
TRIFLUOROETHANE C2CL3F3 102-111
111
TRIETAYLAPINE  cemisw TS 275-277
277

P=XYLENE C8H10 310-311
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Alphabetical Index of Systems

1ST COMFONENT 2ND CCMPONENT 3RD COMPONENT PAGE
4TH COMPONENT

BUTYLEENZENE C10H14
NITROPENZENE C6HS5NO2 527
P-CYMENE C10H14
ANILINE COHTN 528-529
ETEYLRENZENE C8H10
ACETONITRILE C2H3N 465
ACRYLONITRILE C3H3N 467
ANILINE C6HTN 471-475
475
BUTYLBENZENE C10KH14 477
CHLCROBENZENE C6HSCL 469
1,2-DICHLOROE THANE C2H4CL2 466
DIETHYLAMINE
ISOPROPYLBENZENE
NITRCBENZENE C6HSNO2 470
TETRACHLOROMETHANE ccrs 458-464

1-METHYLNAPHTHALENE C11H10
2-METHYULNAPHTHALENE C11H10 530-535
PROPYLBENZENE C9H12
NITROBENZENE C6H5NG2 511
STYRENE C8H8
ACRYLONITRILE C3H3N 446
ETHYLBENZENE C8H10 447-455
ALPHA-METHYLSTYRERNE C9H10 "456
PENTACHLOROETHANE C2HCLS 445
PROPYLBENZENE C9H12 457

TOLUENE C7HS
ACETOKITRILE C2H3N 372-375
ANILINE C6H7N 423-431
431
BENZONITRILE C7HSN 435

BUTYRONITRILE C4HT7N 397
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Alphabetical Index of Systems

1ST COMPONENT 2ND COMPONENT 3RD COMPONENT PAGE
4TH COMPONENT

TOLUENE C7H8
6-CAPROLACTAM CéN‘l;;; ------- 434
carson oIsuLFIOE  cs2 T T T3s4c361
cHLOmORENZENE cnsce T T T T T e
chiomerork  ewets T T asaass
1,2-01CHLOROETHANE camecrz T T T e
384 R
DIETHYLARINE i T e
NN-DIMETHYLFORMAWIDE  C3W7NO T T 390-394
oImETAYLSULFOXIOE  czweos T 5
;;NVLEENZENE ------ cento _-—--;;;—---
;S‘;FNOPVLBENZENE ;;;;;
ALPHA-METHYLSTYRENF C9H10 544
ETAvLENEDIARINE  cawenz T 7
;[GOROBENIENE o cense TrTTTTTTTTTTT 418-421
421 R
C~F LUORGTOLUENE crnze T T 436439
1,1,1,9,5,5,5-KEPTARETYL- e T T
TRISILOXANE C7H2202S13 440-442
;;;;;LUOROBENZE;;-—- Cbe- _____________ 608:2;2
414 R
WETHYL ISOCYANATE  C2H3NO 37
2-METHYLPYRIDINE . C6H7N o - “"“““-z;;-“-
3—:‘;;:{;IPVR!DINE - C;;;; ------------ o 433
NITROBENZENE | cewswoz T e
NITROETHANE | c2uswoz T es
PROPIO;ITRXLE ------ C3HS5N T ’---—3880389
;;;ID!NE CSH5N T 401-407
SuLFoLARE " cunsozs o 398-399
TETRACHLOROMETHANE ccLs T TtTTtTTTTTT D ;;;:;;;
351 R
1,2-DIBROMOETHANE  CzwesRZ 540
THIOPHENE C4H4S - 395-396
;;;ZJIS;EETHYLENE C2HCL3 - T 362-371
"""""" B Tl
1,2,3-TRIMETHYLBENZENE C9H12
1,2,4-;;;,"ETNV[BENZ;;E C9H12 - Tttt _——;;;:;;;
1,3, 5-TRIFETHYLBENZENE | COR1Z  541-562
- 516-519
1,2,4-TRIMETHYLRENZENE C9HI12
1,3,5-TRIMETHYLEENZENE C9H12 T 52[;:;;;
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Alphabetical Index of Systems

3RD COMPONENT
4TH COMPONENT

1,3,°-TRIMETHYLRENZENE C9H12

TRIETHYLAMINE C6H5N 524-526

M=-XYLENE C8H10

O=XYLENE C8H10
1,2—;;;;:;;;;“{"& o comecz T T 490
N,N-;;;E;;;:;ORNAHIDE cswno - B 493
ETHYLENEDIAMINE —-_-CZHBNZ ------------------------------------ ;;;:;;;
PENTACHLOROETHANE  coWces T ws
TETRACHLOROHEYHA;;- ccL4

P-XYLENE C8H10

acetomiTRIE  cawsx T P

awiome  cenmn 509

CHLOROBENZ ENE Teewser T 508
T T T

Tawme T

WEXAFLUOROBENZENE  coF6 o T soe-sor
507
PHOSGENE cczo T 494-495
TETRACHLOROMETHANE  CCL4 496-498




