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The solubility of a ”heavy” alkane (solute) in a ”light” alkane (solvent) is generally temperature depen- 

dent. Moreover, it is determined by the molar masses of the solute and solvent. In the current paper, 

published solubility data for binary normal-alkane mixtures is reviewed (solid-liquid equilibrium). A total 

of 43 unique solute-solvent data-sets, obtained from a total of 24 published experimental studies, are 

collected and presented in a systematic manner. Based on thermodynamic considerations and the ex- 

perimental data, it is demonstrated that there is a log-linear relationship between the solubility and the 

temperature in the dilute range. Linear regression is employed to 1) obtain data-set-specific solubility- 

temperature best-fit parameters and 2) obtain a general correlation between the solubility and the sol- 

vent and solute molar masses and the temperature. Finally, it is demonstrated that the developed correla- 

tion carries predictive power even for multi-component mixtures by utilizing solvent and solute average 

molar masses. 

© 2022 The Author(s). Published by Elsevier B.V. 
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. Introduction 

Petroleum waxes are mainly associated with the aliphatic frac- 

ion of crude oil, and normal-alkanes, forming needle-like macro- 

rystals, are recognized as the main contributor to solid deposits 

orming during e.g. production and transportation of oil and gas 

1] . Significant costs are associated with the prevention and mit- 

gation of wax precipitation and deposition since accumulation of 

olid wax in oil pipe-lines may lead to increased operational ex- 

enses (e.g. compressors, heating, chemical inhibitors, and man- 

ours) and reduced production (e.g. diminished flow capacity 

nd periods of shut-in), or in the worst-case abandonment of 

he entire field [2] . Being able to predict solid-liquid equilibrium 

n petroleum systems, is paramount in developing and design- 

ng transporting and processing solutions. Naturally, the oil in- 

ustry’s need for accurate predictions of wax deposition has lead 

o immense research activity on e.g. thermodynamic modelling 

nd experimental characterisation of waxy oils. State-of-art mod- 

lling allows accurate predictions of phase-behaviour in complex 

uids, see e.g. Coutinho et al. [3] , Heidariyan et al. [4] , Shahdi
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nd Panacharoensawad [5] , Wang and Chen [6] , and Ghasemi and 

hitson [7] . 

Simplified model oils are commonly utilized in wax deposition 

tudies and for validation of mathematical models, e.g. by Singh 

t al. [8] , Paso and Fogler [9] , Wu et al. [10] , and Johnsen et al.

11] . Although advanced, highly accurate thermodynamic models 

xist, for wax formation in hydrocarbon systems, the author’s own 

xperience as well as that of colleagues show that it is sometimes 

seful to have a quick and easy way of calculating rough estimates, 

ithout the need for extensive input data. This could be to e.g. 

valuate suggested model oils, to initialize computational models, 

ust produce semi-realistic data for student assignments, or when- 

ver it is impractical to perform a rigorous thermodynamic calcu- 

ation. 

In this paper, published solubility data for binary normal-alkane 

ixtures is reviewed. A total of 43 unique solute-solvent data-sets, 

btained from a total of 24 published experimental studies, are 

ollected and presented in a systematic manner. It is demonstrated 

hat there is a log-linear relationship between the solubility and 

he temperature in the dilute range. Linear regression is employed 

o 1) obtain data-set-specific solubility-temperature best-fit param- 

ters and 2) obtain a general correlation between the solubility and 

he solvent and solute molar masses and the temperature. Finally, 

t is demonstrated that the developed correlation carries predictive 
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Nomenclature 

A, B Linear regression parameters. 

�C pm 

Molar specific heat capacity difference between 

solid and liquid states of the solute, at the melting 

point. 

e Columnn vector of errors. 

f (e ) Best-fit error functional. 

f 1 , f 2 , f 3 Solute- and solvent-dependent solubility parame- 

ters. 

�H m 

Solute molar enthalpy of fusion. 

�H tr Solute molar enthalpy of solid-solid transition. 

I Number of data-points. 

J Number of regression parameters. 

k Huber loss function parameter. 

M Molar mass. 

MAD Median of absolute deviations. 

N Number of carbon atoms in alkane-chain. 

R Universal gas constant. 

T Temperature. 

T m 

Melting temperature 

T tr Solid-solid transition temperature. 

X I × J matrix containing experimental parameters. 

x s Solute solubility (mol-fraction). 

Y Column vector of calculated data. 

y Column vector of experimental data. 

Greek Symbols 

β Column vector of model parameters. 

ρ Error vector function. 

γ Activity coefficient. 

σ Standard deviation. 

Sub/super-scripts 

1 Solvent. 

2 Solute. 

ˆ Best-fit parameter. 

i, j Matrix row and column indices. 

ower even for multi-component mixtures by utilizing solvent and 

olute average molar masses. 

. Definitions 

Normal alkanes , also known as normal paraffins, are straight 

arbon-chain molecules saturated with hydrogen atoms such that 

o branches or double-bonds exist. The different alkanes are de- 

oted by CN, where N indicates the number of carbon atoms in 

he chain, the carbon-number . It is common to add the prefix n 

o identify straight-chain alkanes. In this paper, however, the n 

refix is left out. The number of hydrogen atoms in the alkane 

olecule is given by 2 ( N + 1 ) , and the molar mass of an alkane 

s given by M(N) = (14 . 026 N + 2 . 016) g/ mol . A binary system is a

ixture consisting of two alkane species, only. The solute refers 

o the heavier of the two alkane species, and the solvent refers 

o the lighter. The solubility (saturation mol-fraction) is defined as 

he maximum amount of solute that can be dissolved in a specific 

uantity of solvent, at a specified temperature. The current study 

s limited to solid-liquid phase equilibrium. A data-point is a mea- 

ured solubility-temperature pair. The complete set of data-points, 

rom all the literature references, for a specific binary system, will 

e referred to as a data-set . 

Experimental parameters may vary between different experi- 

ents, e.g. the system temperature, the solvent or solute prop- 

rties, or a function of these. The model parameters for a specific 
2 
odel, however, are constant. For a set of I experimental solubil- 

ties expressed as a column vector, y , a linear model in J model 

arameters, can be expressed as Y = X β where Y is the column 

ector of I calculated approximate data, and the experimental and 

odel parameters are represented by the I × J matrix X , where 

 i, 1 ≡ 1 ∀ i , and the column vector β , respectively. It is required

hat the number of model parameters exceeds the number of ex- 

erimental parameters by one. 

The aim of linear regression is to find a linear model that can 

e employed to predict or estimate the experimental data with ac- 

eptable accuracy. If a model with only one experimental parame- 

er is chosen, Y i = β1 + X i, 2 β2 and the procedure is referred to as 

imple regression . If, on the other hand, a model of two or more in-

ut parameters is chosen, Y i = β1 + 

∑ J≥3 
j=2 

X i, j β j and the procedure 

s referred to as multiple regression . The error vector is defined as 

 = y − Y and the best-fit model parameters are given by the vec- 

or ˆ β, that minimizes the error functional , f (e ) = 

∑ N 
i ρi (e i ) where

ach component of the vector function ρ is a function of the cor- 

esponding component of the error vector. The choice of statistical 

ethod determines the representation of the error functional. 

. Published Solubility Data 

Experimental solubility data utilized in correlation development 

n the current paper, have been obtained from 24 publications, for 

 total of 43 binary systems with solute carbon-numbers ranging 

rom 8 to 36 and solvent carbon-numbers ranging from 3 to 14. 

ost data were reported for atmospheric pressure, but propane 

nd butane are gaseous at atmospheric pressure, so the works by 

eyer and Fordyce [12] and Godard [13] were performed at the 

apour pressure of the solvent. The solubility data references are 

ummarized in Table 1 , and the complete set of experimental data 

s plotted in Fig. 1 . 

Campestrini and Stringari [14] and Tassin et al. [15] provide 

omprehensive lists of references to published solid-fluid equilib- 

ium data for n-alkanes in methane (C1), ethane (C2), and propane 

C3). These data were not employed for correlation development. 

Fig. 1 suggests that solubilities can be approximated by a 

og-linear relationship with the system temperature in the dilute 

ange. The deviation from this behaviour increases for increasing 

olubility, and somewhat arbitrarily it was decided to focus on 

ata below a mol-fraction of 0.1. This disqualifies, from the current 

tudy, eleven data-sets due to lack of data-points below the limit 

C8-C6, C18-C6, C18-C7, C18-C10, C19-C7, C20-C6, C20-C10, C22-C6, 

22-C7, C25-C7, C25-C14). 

. Theory and Method 

The solubility of solids in liquids, in terms of the mol-fraction, 

an be modelled by [38,39] 

n x s = ln f 1 + f 2 ln T + f 3 /T , (1) 

here f 1 ≡ f 1 ( M 1 , M 2 ) = 

T 
− f 2 
m 
γ2 

exp 

[
f 2 + 

(
�H m 

T m 
+ 

∑ 

tr �H tr T tr 
)/

R 
]
, 

f 2 ≡ f 2 ( M 2 ) = −�C pm 

/
R , and f 3 ≡ f 3 ( M 2 ) = [ f 2 T m 

− ( �H m 

+ ∑ 

tr �H tr ) 
/

R 
]
, M 1 and M 2 are the solvent and solute molar 

asses, respectively, γ is the activity coefficient, �H m 

is the molar 

olute enthalpy of fusion, R is the universal gas constant, T is 

he system temperature, T m 

is the solute melting-point temper- 

ture, �C pm 

is the molar heat capacity difference between solid 

nd liquid states of the solute at T m 

, and �H tr and T tr are the

olar enthalpy and temperature of solid-solid phase transitions, 

espectively. 

The 1st order Taylor expansion of Eq. (1) , around some temper- 

ture T ∗ < T m 

, is 

n x s ≈ A + B · T , (2) 
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Fig. 1. The complete set of experimental solubility-temperature data. Selected data-sets have been emphasized with labels and black dotted lines, and the 0.1 mol-fraction 

line is emphasized as the red dashed line. 
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here A ≡ A (M 1 , M 2 , T 
∗) = ln f 1 + f 2 ln T ∗ + f 3 /T ∗ − BT ∗, and B ≡

 (M 2 , T 
∗) = f 2 /T ∗ − f 3 / T 

∗2 . Due to the observed log-linearity of

he solubility, below the mol-fraction of 0.1, A and B are expected 

o be independent of T ∗. It has been assumed that the activity co-

fficient, melting and transition temperatures, heat capacities and 

nthalpies can be expressed as functions of the molar masses, only. 

hat is, effects of e.g. pressure or molecular structure/nature have 

ot been considered. 

Common methods of linear regression include Least-squares re- 

ression (LS) and Least absolute deviations regression (LAD). The 

urrent paper employs the Huber loss function [40,41] , which com- 

ines the strengths of the LAD (robustness) and the LS (accuracy) 

ethods. For the Huber method, the vector function ρ may be ex- 

ressed as 

i ( e i ) = 

{
e 2 

i 
if − k ≤ e i ≤ k 

2 k | e i | − k 2 if e < −k or k < e 
, (3) 

here, k = 1 . 5 σ . σ is an estimate of the standard deviation of

he population random errors, and for normally distributed errors, 

= 1 . 483 MAD gives a good estimate. MAD is the median of the

bsolute deviations, | e i | . This is a robust method that performs rea-

onably well even when the basic assumptions of the statistics are 

alse [41] . 

. Results 

To investigate the A and B ( Eq. (2) ) dependency on the solvent

nd solute molar masses, simple regression was performed on each 

ata-set to obtain data-set-specific best-fit parameters. These are 

lotted against the molar masses in Figs. 2 and 3 and are cited 

n Table 2 . In Figs. 2a and 3a linear trends are added for the four

eries with more than two best-fit points (C24, C28, C32 and C36). 
3 
t is clear that there are linear relationships between A and B and 

he molar masses. Although some of the A and B outliers seem 

o deviate significantly from the linear trends, no data-sets were 

isqualified for this reason. Some of the scatter can be explained 

y the dependency on the other molar mass, and in fact, the final 

egression expression was not very sensitive to elimination of the 

utliers. This owes to the robustness of the Huber method. 

Having revealed a linear relationship between the regression 

arameters, A and B , and the molar masses, multiple regression 

as performed on the entire set of data-points, from all the data- 

ets, to obtain the best-fit model 

n x s ≈
(
6 . 435 − 6 . 627 · 10 

−4 M 1 − 3 . 446 · 10 

−2 M 2 

)
+ 

(
1 . 499 − 2 . 989 · 10 

−2 M 2 

)
T / 100 , 

(4) 

here the temperature is in 

◦C, and any M 1 dependency of B is 

eglected in accordance with the discussion in Section 4 ( Eq. (2) ). 

In the appendix ( Fig. A.1 ), all the solubility data-sets 

re presented. In addition, data-set-specific best-fit trend-lines 

 Eq. (2) )(red line) and the general correlation ( Eq. (4) )(blue line)

re shown. The Eq. (4) predictions alone, are drawn for the data- 

ets with no data-points below the 0.1 mol-fraction. 

. Discussion 

Several authors, e.g. Jennings and Weispfennig [37] , have 

ointed out that solubility data is correlated with the solute melt- 

ng temperature, so that the solubility curves collapse onto each 

ther if plotted against (T − T m 

) . The end-point of the solubility 

urve x s , at pure solute, is of course at the solute melting point. 

hus, all solubility curves should terminate in the same point, in 

n x s vs. (T − T m 

) plot. The starting point of the curve, however, 

t pure solvent, will be at the melting point of the solvent, which 
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Table 1 

Literature references to experimental solubility data for binary alkane mixtures. The references in the hatched table cells did not provide data points below the mole-fraction threshold of 0.1. 

Solute/Solvent Propane (C3) Butane (C4) Pentane (C5) Hexane (C6) Heptane (C7) Octane (C8) Decane (C10) Dodecane (C12) Tetradecane (C14) 

Octane (C8) [16] 

Dodecane (C12) [16] 

Tridecane (C13) [17] 

Hexadecane (C16) [16] , [18] [19] 

Heptadecane (C17) [16] 

Octadecane (C18) [19] [20] , [21] [22] 

Nonadecane (C19) [21] 

Eicosane (C20) [19] [22] , [23] [22] 

Docosane (C22) [24] [25] 

Tricosane (C23) [26] 

Tetracosane (C24) [13] [13] [13] [18] [27] , [28] , [25] , [29] [30] , [31] [27] 

Pentacosane (C25) [26] [32] 

Hexacosane (C26) [29] , [26] 

Octacosane (C28) [33] [33] , [29] , [26] [34] , [30] [34] 

Dotriacontane (C32) [12] [12] [33] [35] , [16] [36] , [33] , [20] , [28] [35] [35] , [30] [35] 

Hexatriacontane (C36) [34] [33] , [34] , [28] , [37] [34] [34] , [30] [34] 

Table 2 

Data-set specific solubility best-fit parameters, A and B ( Eq. (2) ), obtained for solubilities below a mol-fraction of 0.1. 

Solute \ Solvent Propane (C3) Butane (C4) Pentane (C5) Hexane (C6) Heptane (C7) Octane (C8) Decane (C10) Dodecane (C12) Tetradecane (C14) 

Octane (C8) 

Dodecane (C12) -1.062 0.0410 

Tridecane (C13) 0.993 0.0867 

Hexadecane (C16) -1.100 0.1105 

Heptadecane (C17) -1.025 0.1261 

Octadecane (C18) 

Nonadecane (C19) 

Eicosane (C20) -3.340 0.100 -3.379 0.1061 

Docosane (C22) -4.112 0.098 

Tricosane (C23) -4.048 0.0847 

Tetracosane (C24) -6.055 0.1294 -5.554 0.1267 -5.380 0.1232 -4.955 0.1062 -5.327 0.1165 -4.913 0.0805 -5.002 0.0959 

Pentacosane (C25) 

Hexacosane (C26) -6.375 0.1318 

Octacosane (C28) -7.345 0.1392 -7.233 0.1322 -7.329 0.1325 -7.459 0.1348 

Dotriacontane (C32) -10.335 0.1704 -8.728 0.1447 -9.106 0.1539 -9.824 0.1715 -8.852 0.1441 -8.381 0.1346 -8.910 0.1450 -8.767 0.1398 

Hexatriacontane (C36) -11.307 0.1731 -11.200 0.1699 -11.060 0.1619 -11.081 0.1677 -11.171 0.1693 -11.182 0.1654 

4
 



S.G. Johnsen Fluid Phase Equilibria 556 (2022) 113380 

Fig. 2. Data-set specific best-fit parameter ˆ A relation to the solvent and solute mo- 

lar masses. 
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Fig. 3. Data-set specific best-fit parameter ˆ B relation to the solvent and solute mo- 

lar masses. 

Fig. 4. Black dots : The complete set of experimental solubility data plotted against 

(T − T m ) , using Dollhopf et al. [42] melting temperatures ( Eq. (5) ). Red circles : The 

Morawski et al. [17] C13 in C6 data-set. Black circles : The Morawski et al.data-set 

using their own wax melting temperature instead of the Dollhopf et al.melting tem- 

perature. 

t

p

t

s

s

aries depending on the solvent molar mass. The melting temper- 

ture of n-alkanes ( ◦C) can be approximated by e.g. the Dollhopf 

orrelation [42,43] , 

 m 

( N ) = 

414 . 6 

1 + 6 . 86 /N 

− 273 . 15 , (5) 

here N is the number of carbon atoms in the alkane-chain. In 

ig. 4 , the complete set of reviewed solubility data are plotted 

gainst (T − T m 

) , using melting temperatures obtained from Eq. (5) . 

t can indeed be seen that most of the solubility curves gather in 

 narrow band. The C13 in C6 data-set (Morawski et al. [17] ), iden-

ified by red circles in Fig. 4 , stands out, however. It is noted that

hile Eq. (5) produces T m,C13 = −1 . 76 ◦C, Morawski et al. [17] re-

orted a C13 melting temperature of −5 . 55 ◦C. Using the latter im-

roves the C13 in C6 solubility curve by shifting the x s = 1 . 0 point

o (T − T m 

) ≈ 0 (see black circles in Fig. 4 ), but the general impres-

ion is that the measured C13 in C6 solubilities might be unnatu- 

ally high. Fig. A.1c illustrates how the general correlation ( Eq. (4) ) 

enerally under-predicts the C13 in C6 data. 

It is observed that melting temperatures are prone to errors de- 

ending on the method of measurement and the purity of the sub- 

tance; e.g. isomerization may affect the melting temperature sig- 

ificantly. Presuming that the melting temperature is chiefly de- 

ending on the molar mass, the solubility’s dependency on the so- 

ute melting temperature is warranted by the molar mass depen- 

ency of the A and the B in Eq. (2) . Thus, the current paper did

ot take the solute melting temperature as input for the developed 

orrelation. 
5 
Several of the referenced authors fail to state the purity or na- 

ure of the solutes and solvents used in their studies. It is sus- 

ected, however, that impurities only introduce minor errors in 

he experimental solubility data. Provost et al. [26] stated: “It is 

hown that the nature of the solvent has no major influence on the 

olubility...”, and Rakotosaona et al. [32] concluded that the solu- 
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Fig. 5. Comparison of calculated solubilities ( Eq. (4) ) with experimental solubilities for petroleum waxes in a multi-component petroleum distillate (Solvent 1) [44] . Waxes 

are identified by their melting points, and molar masses, as input for Eq. (4) , were taken from [44] . 

Table 3 

Properties of solvent and waxes employed by Berne-Allen and Work [44] . 

B.Pt. /M.Pt., [ ◦C] Molar mass, [ g/ mol ] Sp.grav. 

Solvent 1 105 105 0.722 

Wax 1 49.9 333 

2 52.8 346 

3 55.6 356 

4 60.3 380 

5 64.4 408 
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fi  
ility of a multi-component wax is similar to that of the single- 

omponent wax whose carbon-number is equal to the mixture av- 

rage carbon-number. These statements indicate that Eq. (4) may 

e utilized or adapted to more complex systems than were stud- 

ed in this paper. This conjecture is supported by the good agree- 

ent between Eq. (4) and the experimental solubilities for paraffin 

axes in petroleum distillates obtained by Berne-Allen and Work 

44] , as demonstrated in Fig. 5 . Berne-Allen and Work did not elab-

rate on the purity of the waxes employed in their study, but spec- 

fied: “the solvents were selected with the point in view of obtain- 

ng a wide spread over all the lighter fractions from petroleum.”

he properties of the Berne-Allen-Work Solvent 1 and waxes 1-5 

re cited in Table 3 . 

In the referenced literature, various methods of obtaining the 

olubilities were exercised. The two main strategies were 1) re- 

ucing the temperature and 2) heating the sample, looking for 

he first crystal to precipitate out or the last crystal to melt, re- 

pectively. Seyer and Fordyce [12] , Sadeghazad et al. [22] , Ash- 

augh et al. [30] , Johnsen [31] and Seyer [35] stated explicitly that 

he solubilities were found by observing the first crystals precip- 

tate out. Dernini and De Santis [18] and Madsen and Boistelle 

33] , 34 ] did not clearly state what method they employed. The 

emaining authors established the saturation point by observing 

he last crystals dissolve. Dernini and De Santis [18] , Seyer and 

ordyce [12] and Seyer [35] stated that there was good agreement 
6 
etween saturation temperatures obtained by heating and cool- 

ng (less than 0 . 1 ◦C difference). Good agreement may not always 

e the case, however. Seyer [35] commented that there typically 

ay be a significant difference between the dissolution and pre- 

ipitation temperatures recorded for heavier alkanes. In the case 

f super-saturation, the solubility may be severely over-predicted. 

o obvious signs of super-saturation were identified in the ex- 

erimental data, but it may be suspected that an effect of super- 

aturation is to reduce the data-set-specific solubility slope, B . It is 

bserved, in Fig. A.1ap , that the Ashbaugh et al. [30] data ascends 

ore slowly than the Madsen and Boistelle [34] data. Furthermore, 

he C24-C10 data-set, comprised from the Ashbaugh et al. [30] and 

ohnsen [31] data, produced one of the most severe outliers in 

ig. 3b although there is good agreement between the two exper- 

ments. The C32-C10 data-set, comprised from the Ashbaugh et al. 

30] and Seyer [35] data, did not give evidence of such an effect, 

owever. 

The current regression analysis was based on a log-linear re- 

ation between solubility and temperature, but the deviation from 

uch behaviour increases for increasing solubility as seen in Figs. 

 and A.1 . Therefore, an upper validity limit is required, for the 

egression analysis. The analysis was thus performed on the sub- 

et of the referenced experimental data, with reported solubilities 

elow 0.1 (dilute solution). This upper solubility limit was chosen 

omewhat arbitrarily with the aim of including as much data as 

ossible at the same time as getting as good a curve fit as possi- 

le. On one hand, for a higher limit, more data would be included 

n the regression analysis, but the increasing deviation from log- 

inear behaviour would potentially cause a generally less accurate 

urve-fit. On the other hand, for a lower limit, less data would be 

ncluded, which might also result in a less accurate curve fit. Con- 

equently, it was accepted that the resulting curve fit would be in- 

ccurate above the upper solubility limit. It is observed, however, 

hat for some data series, the general correlation ( Eq. (4) ) repro- 

uces data above the the upper solubility limit accurately (see e.g. 

gs. A.1d (C16 in C6), A.1f - h (C18 in C6, C7, and C10), and A.1j (C20
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n C6), in the appendix). Above the upper solubility limit, the ten- 

ency is that the general correlation under/over-predicts the solu- 

ility for solute carbon-numbers below/above 18, respectively. The 

ossibility to find a more advanced correlation that will reproduce 

he experimental data more accurately, for a wider range of tem- 

eratures, has not been ruled out by the current study. 

The current study used mol-fractions in presenting data and es- 

ablishing the general correlation in Eq. (4) . It is noted that the 

resentation would look somewhat different if e.g. mass-fractions 

ere used, due to the non-linear relationship between mol- and 

ass-fractions and the large span in solute-solvent molar mass 

atios considered. Although mol-fractions were preferred in the 

resent study, the conclusions would be similar if mass-fractions 

ere used instead. 

Performing the best-fit procedure in the manner described in 

ection 5 means that all data-points are given the same weight. 

urthermore, this means that the procedure gives more total 

eight to the data-sets with many data-points than to the data- 

ets with fewer data-points. Since a majority of the referenced data 

s obtained for the heaviest alkanes (C28-36) it is expected that the 

eneral correlation fit these data best. By utilizing a more complete 

pecter of experimental data, the correlation will adapt to fit also 

he lighter alkanes better, possibly at the cost of the heavier alka- 

es fit. To give each data-set equal influence, multiple regression 

as performed to find the M 1 and M 2 dependency of A and B , re-

pectively. The resulting correlation did not differ significantly from 

q. (4) , but generally gave less accurate predictions of the experi- 

ental data. 

. Conclusions 

A review of published solubility data for binary n-alkane mix- 

ures is presented. Analysis of a total of 43 binary systems, from 

 total of 24 publications, revealed that there is a log-linear rela- 

ionship between the solubility and the temperature, in the dilute 

ange. Data-set-specific linear regression was performed to obtain 

ata-set-specific best-fit parameters for the solubility-temperature 

ata, for solubilities below a mol-fraction of 0.1, and it was seen 

hat there is a clear linear relationship between the best-fit- 

arameters and the solvent and solute molar masses. Linear regres- 
7 
ion was thus employed to establish a general correlation between 

he solubility and the solvent and solute molar masses and the 

emperature. Qualitative assessment shows that the developed cor- 

elation is successful at predicting the solubility trends seen in the 

xperimental data, and reasonable predictions are obtained for the 

ata-sets where no or only a few data-points exist below the mol- 

raction of 0.1. Furthermore, evidence is given that the correlation 

rovides predictive power for multi-component mixtures by utiliz- 

ng average solute and solvent molar masses as input. More exper- 

ments are needed, however, for light solutes and a wider range of 

olvents in particular, to establish a more reliable correlation. The 

eveloped general correlation should be used with caution outside 

ts validity range and for mixtures for which it has not been tested. 
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ppendix A. Detailed Comparison of Calculated and 

xperimental Data 

In Fig. A.1 , experimental solubility data-sets along with data- 

et-specific best-fit curves (for data below 0.1 solute mol-fraction) 

nd the general correlation given in Eq. (4) are shown for each 

ata-set. 
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Fig. A.1. Experimental solubility data-sets along with data-set-specific best-fit curves (for data below 0.1 solute mol-fraction) and the general correlation given in Eq. (4) . 
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Fig. A.1. Continued 
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Fig. A.1. Continued 
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Fig. A.1. Continued 
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Fig. A.1. Continued 
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Fig. A.1. Continued 
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