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ABSTRACT
[bookmark: _Hlk43214573][bookmark: _Hlk42947559][bookmark: _Hlk42951513][bookmark: OLE_LINK3]In this work, with the available solid-liquid equilibrium (SLE) data of six aromatic carboxylic acids (aromatic dicarboxylic acid isomers (terephthalic acid (TPA), isophthalic acid (IPA), phthalic acid (PA)) and methyl benzoic acid isomers (m-toluic acid (m-TA), o-toluic acid (o-TA), p-TA)) in HOAc + H2O solvent mixtures, the relationship between the molecular structure of above aromatic carboxylic acids and the solubility of them in HOAc + H2O solvent mixtures is discussed. It could be found that among the aromatic dicarboxylic acid isomers and methyl benzoic acid isomers, TPA and p-TA have the lowest solubility in the same solvent and temperature, respectively. Meanwhile, three new groups p-ArCOOH, m-ArCOOH and o-ArCOOH in UNIFAC (Dortmund) model were firstly defined to distinguish the influence of the positions of ArCOOH on thermodynamic properties of aromatic carboxylic acid isomers, which indicate the ArCOOH located in para, meta and ortho positions of the ArCOOH or ArCH3 groups respectively. Then the interaction parameters of the ArCOOH, p-ArCOOH, m-ArCOOH and o-ArCOOH with other involved groups in the solvent systems are firstly obtained by regressing these available SLE data. By using the new defined group, the UNIFAC (Dortmund) model predicted SLE data for the above ternary systems and trimesic acid + HOAc + H2O systems agree with the experimentally measured results satisfactorily.
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Introduction
Aromatic carboxylic acids are basic organic acids, which are produced in large quantities. Along with their various ester derivatives, aromatic carboxylic acids are widely used in the production of polyethylene terephthalate (PET),1,2 modified alkyd resin,3 pesticides and medicines,4 dyes, inks, adhesives, alkaloidal solutions, pharmaceutical aids and in the preservation of fats, and fruitjuices.5 In industry, the majority of aromatic carboxylic acids are produced from aromatic hydrocarbons by aerobic oxidation method. During the production process, acetic acid (HOAc) is usually used as the solvent, water (H2O) and aromatic acids are the main products. At the same time, there exist various solid-liquid equilibrium (SLE) states in oxidation process.
In industry, the basic data of SLE is mainly derived from experimental measurements, but in order to expand the application, it is very essential to correlate the SLE data with appropriate thermodynamic models. According to the thermodynamic description of SLE, the solubility correlation equation is based on the equality of chemical potentials between components in all the coexisting phases. For pure solid phase, if a solid-solid phase transition does not occur, the SLE can be described by Equation (1), which involves the properties of pure solute, such as melting enthalpy ΔmelH and melting point Tmel6-8
                                  (1)
[bookmark: OLE_LINK1][bookmark: _Hlk41941572][bookmark: _Hlk41941558]According to Equation (1), to calculate the solubility (x1), the activity coefficient model to calculate γi must be selected. By now many models of activity coefficient have been used for SLE studies, such as the NRTL, Wilson, UNIQUAC and UNIFAC models.7,8 Among these activity coefficient models, NRTL, Wilson, UNIQUAC models are established on the interaction between molecules, and could be used to correlate and predict the phase equilibrium of aromatic carboxylic acid isomers. But these models are limited to the experimental system that have been studied, for the systems without experimental research, its cannot be predicted the SLE with these models. However, the UNIFAC model based on group contribution method can solve above problem theoretically, but the group division of the present UNIFAC (Dortmund) model has the following shortcomings. According to the group division in the present UNIFAC equation, the aliphatic COOH replaces the aromatic COOH, which will cause the problem in correlating the aromatic carboxylic acid systems.9-12 Meanwhile, for the aromatic carboxylic acid isomer system with the same functional group composition, the γi calculated by the UNIFAC (Dortmund) model are consistent, therefore, these isomer molecules could not be distinguished clearly by the present UNIFAC group. Meanwhile, it does not reflect the molecular structure characteristics of these isomers. Therefore, the current UNIFAC (Dortmund) model cannot accurately describe the relationship between the molecular structure and solubility of the aromatic carboxylic acid isomer systems.
Recently, many scientists have proposed solutions to the problem of aliphatic COOH replacing the aromatic COOH. Ma et al.13,14 introduced a new UNIFAC group, BCCOOH, defined as the (aromatic) carboxyl group connected to the benzene ring, was introduced and the interaction parameters were determined by the experimental binary SLE data. Luo16 introduce a new aromatic carboxyl group (ArCOOH), defined as an Ar plus an (aromatic) carboxyl group, to correlate the SLE of aromatic acids in binary HOAc + H2O solvent mixtures. In addition, some other aromatic functional groups were also refined in literature.10-12 Although these methods had defined new aromatic COOH, it not consider that the influence of the positions of ArCOOH on the SLE of aromatic carboxylic acid isomers.
[bookmark: _Hlk43927955]Therefore, in this study the new positioning groups were defined to solve this problem. The SLE of aromatic dicarboxylic acid isomers (terephthalic acid (TPA), isophthalic acid (IPA), phthalic acid (PA)) and methyl benzoic acid isomers(m-toluic acid (m-TA), o-toluic acid (o-TA), p-toluic acid(p-TA)) in HOAc + H2O solvent mixtures in HOAc + H2O solvent mixtures were selected as the research object, three new groups p-ArCOOH, m-ArCOOH and o-ArCOOH in UNIFAC (Dortmund)  model, which indicate the ArCOOH located in para, meta and ortho positions of the ArCOOH or ArCH3 groups respectively, were firstly defined to distinguish the influence of the positions of ArCOOH on thermodynamic properties of aromatic carboxylic acid isomers. Then the interaction parameters of the ArCOOH, p-ArCOOH, m-ArCOOH and o-ArCOOH with other involved groups in the solvent systems are firstly obtained by regressing these available SLE data. By using the new defined group, the UNIFAC (Dortmund) model predicted SLE data for the above ternary systems and trimesic acid + HOAc + H2O systems to identify the reliability of the new defined group parameters.


2.Experimental section 
2.1Materials
The p-TA (C8H8O2, CAS NO: 99-94-5, w> 0.990) was obtained from Shanghai J&K Chemical Co. Ltd, the HOAc (C2H4O2, CAS NO: 64-19-7, w> 0.990) was obtained from Sinopharm Chemical Reagent Co. And the H2O (H2O, CAS NO: 7732-18-5, w> 0.999) was directly purchased from Hangzhou Wahaha Group Co.

2.2Apparatus and Procedure
The determination of solubility was carried out by the method of laser dynamics, which is commonly used in the literatures.17-21
The mole fraction of solubility () of p-TA could be calculated according to Equation (2)
                                  (2)

3. Influence of the structures of the aromatic dicarboxylic acid isomers and methyl benzoic acid isomers on the SLE of these isomers
[bookmark: _Hlk511236437][bookmark: _Hlk511487825][bookmark: OLE_LINK11][bookmark: _Hlk515354769][bookmark: _Hlk513723055]The mole fraction solubilities of aromatic dicarboxylic acid isomers (TPA, IPA, PA) and methyl benzoic acid isomers (m-TA, o-TA, p-TA) in HOAc + H2O solvent mixtures are summarized in Tables S1-S6 and illustrated in Figures S1-S6. 
[bookmark: _Hlk25588029]In order to visually indicate the relationship between the structure of aromatic dicarboxylic acid isomers and the SLE of these isomers in pure HOAc and H2O, the solubility of three aromatic dicarboxylic acids in the HOAc and H2O were illustrated in Figures 1-2. Similarly, the solubility data of the three methyl benzoic acids are shown in Figures 3-4. It could be found from the Figures that the mole faction of solubility of TPA and p-TA have the lowest solubility among the aromatic dicarboxylic acid isomers and methyl benzoic acid isomers.
For aromatic dicarboxylic acid isomers, the commonality of the three aromatic dicarboxylic acid molecules is that there are two carboxylic substituents on the benzene ring, the difference is that the substituents are in different spatial positions. Since the carboxyl group is an electron-withdrawing group, when there are two carboxylic substituents on the benzene ring, the polarity of the ortho-substituted molecule is the largest, the polarity of the meta-substituted molecule is the second, and the polarity of para-substituted molecular is minimal. Moreover, the HOAc and H2O are all polar solvents, so the more polar molecules have greater solubility. Conversely, the less polar the molecule have, the less soluble it is.        
For methyl benzoic acid isomers, since the methyl group is the electron donating group and the carboxyl group is the electron withdrawing group, the space distance between two substituents in ortho and meta position is shorter than that in para position. Therefore, the electronic cloud of benzene ring with the ortho positions and meta positions are substituted is more asymmetrical than that with the para positions substituted, so that the ortho substituted molecules and meta substituted molecules are more polar than the para-substituted molecule. According to the like dissolves like principle, so the more polar o-TA and m-TA have greater solubility than p-toluic acid. 

[image: TA1]
FIGURE 1 Mole fraction solubility (x1) of three aromatic dicarboxylic acids in pure water: ■, TPA;15,22,23 ●, IPA;17 ▲, PA.18
[image: TA6]
FIGURE 2 Mole fraction solubility (x1) of three aromatic dicarboxylic acids in pure HOAc: ■, TPA;15,22,23 ●, IPA; 17▲, PA.18

[bookmark: _Hlk26475591][image: pTA1]
[bookmark: _Hlk26610987]FIGURE 3 Mole fraction solubility (x1) of three methyl benzoic acids in pure water: ■, p-TA; ●, m-TA;17 ▲, o-TA.18
[image: pTA6]
FIGURE 4 Mole fraction solubility (x1) of three methyl benzoic acids in pure HOAc: ■, p-TA; ●, m-TA;17 ▲, o-TA.18

[bookmark: _Hlk41983941]4.Determination of new group-interaction parameters for UNIFAC (Dortmund) model 
[bookmark: _Hlk41903379][bookmark: _Hlk41935640][bookmark: _Hlk41984052]As mentioned in the Introduction, the present UNIFAC (Dortmund) model still cannot describe the aromatic carboxylic acid isomers with good accuracy, therefore, based on the work Luo et al.,16 three new UNIFAC groups (p-ArCOOH, m-ArCOOH and o-ArCOOH), indicate the ArCOOH located in para, meta and ortho positions of the ArCOOH or ArCH3 groups respectively, could be introduced to correlate and predict the SLE of aromatic carboxylic acid isomers in binary HOAc + H2O solvent mixtures. The group composition of the chemicals involved in this paper is shown in Table 1.
In Equation (1), it is assumed that the dissociation of aromatic carboxylic acids the saturation point is small, and they can be treated as nonelectrolytes.5 Generally, SLE can be described by Equation (1) for pure solid phase if a solid-solid phase transition does not occur, and the activity coefficient depends on the mole fraction and temperature, so Equation (1) must be solved iteratively. In this study, the activity coefficient which in the Equation (1) could be calculated by the modified UNIFAC (Dortmund) model which is expressed in detail in this literature.24

[bookmark: _Hlk41984209]TABLE 1 List of Constituent Groups for TPA, IPA, PA, p-TA, m-TA, o-PA, trimesic acid, HOAc and H2O.
	[bookmark: _Hlk41936138]Material
	ArCOOH
	ArH
	ArCH3
	p-ArCOOH
	m-ArCOOH
	o-ArCOOH
	COOH
	CH3
	H2O

	TPA
	1
	4
	0
	1
	0
	0
	0
	0
	0

	IPA
	1
	4
	0
	0
	1
	0
	0
	0
	0

	PA
	1
	4
	0
	0
	0
	1
	0
	0
	0

	p-TA
	0
	4
	1
	1
	0
	0
	0
	0
	0

	m-TA
	0
	4
	1
	0
	1
	0
	0
	0
	0

	o-TA
	0
	4
	1
	0
	0
	1
	0
	0
	0

	trimesic acid
	1
	3
	0
	0
	2
	0
	0
	0
	0

	HOAc
	0
	0
	0
	0
	0
	0
	1
	1
	0

	H2O
	0
	0
	0
	0
	0
	0
	0
	0
	1


[bookmark: _Hlk41935317]
[bookmark: _Hlk41933643][bookmark: _Hlk44835412][bookmark: _Hlk26113608][bookmark: _Hlk42008301][bookmark: _Hlk44835504]In the UNIFAC (Dortmund) model, to calculate the solubility, the mole fusion enthalpy ΔmelH and melting temperature Tm of six aromatic carboxylic acids are indispensable and could be found in literatures,17,25-28 which listed in Table 2.The relative van der Waals volume (Rk), and surface area (Qk) of original groups given in literatures16,24 are listed in Table 3, and the interaction parameters between some original groups can be found in the literature25 are listed in Table 4.
[bookmark: _Hlk42006969][bookmark: _Hlk42008547]Using Equation (1) and the modified UNIFAC (Dortmund) model, the solubilities of aromatic dicarboxylic acid isomers and methyl benzoic acid isomers in binary HOAc + H2O solvent mixtures were correlated, and the model parameters were optimized. The model parameters include group-interaction parameters of the ArCOOH, p-ArCOOH, m-ArCOOH, o-ArCOOH binaries (amn, bmn, cmn), the relative van der Waals volume (Rk), and surface area (Qk) of three new defined groups. The optimal parameters were determined by minimization of the following objective function, which was the averaged relative deviation (ARD) between the experimental and calculated solubility defined in Equation (3). 
[bookmark: OLE_LINK23]                         (3)
                                   (4)
The correlated results and the corresponding RDi defined in Equation (4) are given in Table S1-S6, which shows that correlated results are in agreement with the experimental data. The optimal group-interaction parameters of ArCOOH, p-ArCOOH, m-ArCOOH, o-ArCOOH binaries which were regressed on the basis of the available SLE of aromatic dicarboxylic acid isomers and methyl benzoic acid isomers in HOAc + H2O solvent mixtures, along with the averaged relative deviation (ARD) expressed in Equation (3) are listed in Table 4. Meanwhile, the van der Waals properties of the p-ArCOOH, m-ArCOOH, o-ArCOOH are also obtained, the relative van der Waals volume (Rk), and surface area (Qk) of the p-ArCOOH group were 3.4463 and 2.4758, respectively. The Rk and Qk of m-ArCOOH were 2.7590 and 2.4206, and the Rk and Qk of o-ArCOOH were 2.8837 and 2.3080. The average relative deviation (ARD) between the experimental data and the calculated data was 7.02%.
In order to intuitively reflect the deviation between the data calculated by UNIFAC (Dortmund) model and the experimental data, the solubility data of aromatic dicarboxylic acid isomers and methyl benzoic acid isomers in HOAc + H2O mixed solvents with different proportions of HOAc are drawn together with the calculated data in FiguresS1-S6. It can be seen from the above solubility curve that most of the data obtained by the UNIFAC (Dortmund) model correlation can be well matched with the experimental data, which indicates that the new defined UNIFAC groups p-ArCOOH, m-ArCOOH and o-ArCOOH could not only distinguish the influence of the positions of ArCOOH on thermodynamic properties of the aromatic dicarboxylic acid isomers and methyl benzoic acid isomers, but also predicted SLE data of aromatic dicarboxylic acid isomers and methyl benzoic acid isomers in HOAc + H2O solvent mixtures accurately.

TABLE 2 Molar Melting Enthalpy (ΔmelH) and Melting Temperature (Tm) of three aromatic dicarboxylic acids and methyl benzoic acids.
	Materials
	Tm /K
	ΔmelH /kJ·mol-1
	Materials
	Tm /K
	ΔmelH /kJ·mol-1

	p-TA
	45326
	22.72026
	TPA
	698.227
	53.56627

	m-TA
	38318
	15.73018
	IPA
	621.228
	48.19428

	o-TA
	37726
	20.14926
	PA
	481.229
	55.49729



[bookmark: _Hlk41933566]TABLE 3 The relative van der Waals volume (Rk), and surface area (Qk) of original group.16,24
	Parameters
	ArCOOH
	ArH
	ArCH3
	CH3
	COOH
	H2O

	Qk
	2.6490
	0.4321
	0.9490
	1.0608
	0.9215
	2.4561

	Rk
	2.8010
	0.3763
	0.9100
	0.6325
	0.8000
	1.7334



[bookmark: _Hlk41938528]TABLE 4 The modified UNIFAC (Dortmund) model group-interaction parameters (amn, bmn, cmn) between ArCOOH (1), CH3 (2), ArH (3), ArCH3 (4), H2O (5), COOH (6), o-ArCOOH (7), m-ArCOOH (8) and p-ArCOOH (9).
	[bookmark: _Hlk41938551]n-m
	amn/K
	bmn
	cmn/K-1
	amn/K
	bmn
	cmn/K-1
	102ARD

	1-2
	85322 
	-18.171 
	0.20533 
	-7246.3 
	-0.00611 
	0.16246 
	7.02

	1-3
	23509 
	301.95 
	-0.68596 
	-1698.6 
	-1.8651 
	0.00023 
	

	1-4
	5.6148 
	-42.565 
	-1.3178 
	-1910.3 
	-2.4019 
	0.10697 
	

	1-5
	261.29 
	-1.9474 
	0.00370 
	-5115.9 
	12.208 
	-0.01493 
	

	1-6
	-60266 
	1018.0 
	-0.01762 
	-3295.6 
	0.47000 
	0.00007 
	

	1-7
	-980.83 
	0.01510 
	0.00058 
	656.40 
	-8.6357 
	0.00080 
	

	1-8
	-1412.5 
	2.0994 
	0.00003 
	-1991.1 
	-0.25412 
	0.00010 
	

	1-9
	-94.833 
	-0.42784 
	-0.00164 
	-4552.1 
	4.9320 
	0.00001 
	

	2-3
	114.20a
	0.09330a
	0a
	16.070a
	-0.29980a
	0a
	

	2-4
	7.3390a
	-0.45380a
	0a
	47.200a
	0.35750a
	0 a
	

	2-5
	1391.3a
	-3.6156a
	0.00114a
	-17.253a
	0.83890a
	0.00090a
	

	2-6
	1182.2a
	-3.2647a
	0.00920a
	2017.7a
	-9.0933a
	0.01024a
	

	2-7
	-42.254 
	-1.8792 
	-0.00138 
	-27221 
	0.50975 
	0.37816 
	

	2-8
	191.33 
	-1.0626 
	-0.00034 
	-17307 
	-4.0833 
	4.6906 
	

	2-9
	-1719.0 
	2.1614 
	-0.00073 
	6997.7 
	-10.330 
	-0.00346 
	

	3-4
	139.20a
	-0.65000a
	0a
	-45.330a
	0.42230a
	0a
	

	3-5
	792.00a
	-1.7260a
	0a
	332.30a
	1.1580a
	0a
	

	3-6
	69.561a
	1.8881a
	0a
	613.32a
	-1.5950a
	0a
	

	3-7
	-0.71198 
	34.856 
	0.00249 
	-479.37 
	0.23622 
	0.00268 
	

	3-8
	5746.8 
	-0.34250 
	-0.00527 
	-393.96 
	1.7415 
	-0.00001 
	

	3-9
	-965.89 
	-0.16511 
	0.00003 
	16.831 
	-0.33645 
	0.00026 
	

	4-5
	1050.2a
	-1.9939a
	0a
	24.144a
	1.6504a
	0a
	

	4-6
	1352.5a
	0a
	0a
	29.747a
	0a
	0a
	

	4-7
	147.00 
	-3.2265 
	-0.00118 
	206.99 
	14.537 
	0.00260 
	

	4-8
	-732.21 
	0.82999 
	0.00033 
	-407.89 
	0.95331 
	-0.00151 
	

	4-9
	64383 
	15.755 
	-0.14246 
	-2526.8 
	5.8052 
	0.00293 
	

	5-6
	-1795.2a
	12.708a
	-0.01546a
	624.97a
	-4.6878a
	0.00524a
	

	5-7
	-53.789 
	-0.40397 
	0.00002 
	105.58 
	-1.3469 
	-0.00024 
	

	5-8
	-56.683 
	0.38737 
	0.00035 
	-108.00 
	-0.35049 
	-0.00011 
	

	5-9
	-1410.0 
	2.2473 
	-0.00073 
	-153.39 
	-0.38631 
	-0.00002 
	

	6-7
	-877.38 
	-0.18212 
	-0.00030 
	-5512.9 
	0.66409 
	0.07306 
	

	6-8
	-15181 
	58.891 
	15.665 
	-677.90 
	1.5524 
	-0.00011 
	

	6-9
	-15633 
	76.448 
	-0.08353 
	-76.545 
	-0.29535 
	-0.00014 
	


aThe values of parameters are cited from literature.25

5. Verification of group interaction parameters
[bookmark: _Hlk30022247][bookmark: _Hlk20070326]However, the obtained model parameters of new defined groups need to be verified the validity and reliability. Feng et al.29 have determined the solubility of trimesic acid in HOAc + H2O solvent mixtures with the mass fraction of HOAc at 0.7, 0.8, 0.9 and 1.0. The structural characteristics of the trimesic acid molecule are that the 1, 3, and 5 positions on the benzene ring are substituted by three carboxyl groups, and the isomeric molecular structure involved above in this paper is that 1, 3 positions, 1, 2 positions, and 1, 4 positions on the benzene ring are substituted by two carboxy groups or a carboxyl group and a methyl group. Because the UNIFAC model is based on the method of group contribution and the trimesic acid have the same group composition with aromatic dicarboxylic acid isomers, theoretically, the obtained group parameters could be used to predicted the SLE of trimesic acid in HOAc + H2O solvent mixtures. Therefore, the reliability of the model parameters could be verified by predicting the solubility of trimesic acid in HOAc + H2O solvent mixtures and the predicted data is compared with the experimental data in literature29 at same temperature and mass fraction of HOAC in the mixed solvents.
[bookmark: OLE_LINK20]To use the UNIFAC (Dortmund) model, the melting point of trimesic acid is essential which is 653.15 K.29 The method for estimating solid enthalpy of enthalpy is given in literature.13 According to the estimation formula given in the literature, the melting enthalpy of trimesic acid is 36.893 kJ·mol-1. Moreover, the group composition of the trimesic acid molecule is shown in Table 1.

TABLE 5 The mole fraction solubility (x1) of trimesic acid in HOAc + H2O solvent mixtures at different temperature and pressure p = 101.3 kPa.29 
	T/K
	102x1
	102xc 
	RD/%
	T/K
	102x1
	102xc 
	RD/%

	w2=0.70

	313.2
	0.2234 
	0.2158 
	-3.42 
	343.2
	0.4496 
	0.4399 
	-2.16 

	323.2
	0.2770 
	0.2723 
	-1.69 
	353.2
	0.5811 
	0.5637 
	-3.01 

	333.2
	0.3718 
	0.3483 
	-6.32 
	363.2
	0.7892 
	0.7347 
	-6.92 

	w2=0.80



	313.2
	0.1818 
	0.2150 
	18.3 
	343.2
	0.3813 
	0.4108 
	7.73 

	323.2
	0.2341 
	0.2645 
	13.0 
	353.2
	0.5245 
	0.5253 
	0.148 

	333.2
	0.3025 
	0.3288 
	8.69 
	363.2
	0.6423 
	0.6625 
	3.14 

	w2=0.90

	313.2
	0.1511 
	0.1652 
	9.32 
	343.2
	0.2861 
	0.3095 
	8.16 

	323.2
	0.1905 
	0.2013 
	5.67 
	353.2
	0.3879 
	0.3953 
	1.91 

	333.2
	0.2402 
	0.2492 
	3.76 
	363.2
	0.4692 
	0.4993 
	6.41 

	w2=1.0

	313.2
	0.1200 
	0.0866 
	-27.8 
	343.2
	0.2000 
	0.1800 
	-10.0 

	323.2
	0.1340 
	0.1084 
	-19.1 
	353.2
	0.2489 
	0.2348 
	-5.65 

	333.2
	0.1691 
	0.1395 
	-17.5 
	363.2
	0.3232 
	0.3094 
	-4.29 



The correlated results and the corresponding RDi defined in Equation (4) are given in Table 5. In order to directly reflect the consistency between the correlated results and the literature data, the correlated data and literature data are lined in Figure 5.
[image: JA]
FIGURE 5 Mole fraction solubility (x1) of trimesic acid HOAc (2) + H2O (3) solvent mixtures: ▲, w2= 0.70; ▼, w2= 0.80; ◄, w2= 0.90; ►, w2 = 1.0; solid line, UNIFAC (Dortmund) equation correlated.

It can be seen from Figure 5 that the solubility data of trimesic acid in the HOAc + H2O solvent mixtures predicted by UNIFAC (Dortmund) model parameters is in good agreement with the literature data. The average relative deviation (ARD) between the predicted data and literature data is 8.09%, which indicates that the method of defining the new group p-ArCOOH, m-ArCOOH and o-ArCOOH in the UNIFAC (Dortmund) model is feasible, and the obtained model parameters could also be considered reliable.

6. Conclusion
(1) In this work, from the available SLE data, it could be found that among the aromatic dicarboxylic acid isomers and methyl benzoic acid isomers, TPA and p-TA has the lowest solubility and the relationship between the molecular structure of above aromatic carboxylic acids and the solubility of them in HOAc + H2O solvent mixtures is discussed.
[bookmark: _Hlk44788115](2) Three new groups p-ArCOOH, m-ArCOOH and o-ArCOOH in UNIFAC  (Dortmund) model were firstly defined to correlate these available SLE data, meanwhile, the interaction parameters of the ArCOOH, p-ArCOOH, m-ArCOOH and o-ArCOOH with other involved groups in the solvent systems are firstly obtained by regressing these available SLE data, and the corresponding average relative deviation is 7.02%. Meanwhile, by using the new defined group, the UNIFAC (Dortmund) model predicted SLE data for the trimesic acid + HOAc + H2O systems agree with the experimentally measured results satisfactorily, the results show that the UNIFAC  (Dortmund) model with new defined groups could accurately predict and estimate the SLE of aromatic carboxylic acid isomer systems.


NOTATION
	Symbol
	Definition

	R
	gas constant

	T
	absolute temperature

	γi
	activity coefficient 

	x1
	mole fraction of solubility for solute in saturated solutions

	xc
	UNIFAC (Dortmund) correlated mole fraction solubility

	
	mass of p-TA

	
	mass of HOAc

	
	mass of H2O

	
	molecular weight of p-TA

	
	molecular weight of HOAc

	
	molecular weight of H2O

	w2
	mass fraction of HOAc in the solvent mixtures

	ΔmelH
	melting enthalpy

	Tm
	melting temperature 

	Rk
	van der Waals volume

	Qk
	surface area

	ARD
	averaged relative deviation

	RD
	relative deviation
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