
Sodium sulfate

Other names: sodium sulphate

Inchi: InChI=1S/2Na.H2O4S/c;;1-5(2,3)4/h;;(H2,1,2,3,4)/q2*+1;/p-2

InchiKey: PMZURENOXWZQFD-UHFFFAOYSA-L

Formula: Na2O4S

SMILES: O=S(=O)(O[Na])O[Na]

Mol. weight [g/mol]: 142.04

Sources

Equilibrium solubility of sodium 
2-naphthalenesulfonate in binary 
(sodium chloride + water), (sodium 
sulfate + water), and (ethanol + water) 
solvent mixtures at temperatures from 
(278.15 to 323.15) K:  

https://www.doi.org/10.1016/j.jct.2014.11.011

Liquid-liquid equilibria of ionic liquid 
N-butylpyridiniumtetrafluoroborate and 
disodium hydrogen 
phosphate/sodiumchloride/sodium 
sulfate/ammonium sulfate aqueous 
two-phase systems at T = 298.15 K: 
Experiment and correlation:  

https://www.doi.org/10.1016/j.fluid.2014.06.013

Equilibrium Solubility of Sodium 
3-Nitrobenzenesulfonate in Binary NaCl 
+ H2O, Na2SO4 + H2O, and C2H5OH + 
H2O Solvent Mixtures at Elevated 
Temperatures from (273.15 to 323.15) 
K:  

https://www.doi.org/10.1021/je3010134

Solid-liquid equilibrium of quaternary 
system Na+//H2PO4- , Cl- , [SO4]2- + 
H2O at 298.15 K:  

https://www.doi.org/10.1016/j.fluid.2015.02.023

Solubility of Sodium 
4-Nitrobenzenesulfonate in Binary 
Sodium  Chloride + Water, Sodium 
Sulfate + Water, and Ethanol + Water  
Solvent Mixtures at Elevated 
Temperatures:  

https://www.doi.org/10.1021/je2010165

[1-Ethyl-3-Methyl-Imidazolium][EthylSulfate]-based 
aqueous two phase systems: New 
experimental data and new modelling:  

https://www.doi.org/10.1016/j.jct.2013.05.026

Stable Solid-Liquid Equilibrium of the 
Quaternary System Na+//Cl-, NO3-, and 
SO42--H2O at 333.15 K:  

https://www.doi.org/10.1021/acs.jced.9b00349

Phase Equilibria in the Aqueous 
Ternary Systems (NaCl + NaBO2 + 
H2O) and (Na2SO4 + NaBO2 + H2O) at 
298.15 K and 0.1 MPa:  

https://www.doi.org/10.1021/acs.jced.8b00715

NIST Webbook: http://webbook.nist.gov/cgi/cbook.cgi?ID=B6000542&Units=SI

Phase Equilibria in the Ternary 
Systems K2SO4 K2B4O7 H2O and 
Na2SO4 Na2B4O7 H2O at 348 K:  

https://www.doi.org/10.1021/je3006387

Aqueous biphasic formation, 
volumetric and compressibility 
behaviour in tetrabutylammonium 
bromide-inorganic salts aqueous 
systems:  

https://www.doi.org/10.1016/j.jct.2013.07.027

Triggering phase disengagement of 
1-alkyl-3-methylimidazolium chloride 
ionic liquids by using inorganic and 
organic salts:  

https://www.doi.org/10.1016/j.jct.2015.04.004

Solvation of Basic and Neutral Amino 
Acids in Aqueous Electrolytic 
Solutions: Measurements and 
Modeling:  

https://www.doi.org/10.1021/acs.jced.5b00393

Equilibrium solubility of sodium 
3-sulfobenzoate in binary (sodium 
chloride + water), (sodium sulfate + 
water), and (ethanol + water) solvent 
mixtures at temperatures from (278.15 
to 323.15) K:  

https://www.doi.org/10.1016/j.jct.2014.07.007

Phase Equilibrium in the Ternary 
System NaH2PO4 + Na2SO4 + H2O at 
323.15 K and 343.15 K:  

https://www.doi.org/10.1021/acs.jced.5b00531

Refractive Indices of Sodium, 
Potassium, and Ammonium Sulfates in 
Ethanol-Water Solutions:  

https://www.doi.org/10.1021/je9010129

Salt influence on MIBK/water 
liquid-liquid equilibrium: Measuring 
and modeling with ePC-SAFT and 
COSMO-RS:  

https://www.doi.org/10.1016/j.fluid.2015.11.018

Thermodynamic Properties of 
Aqueous-Mixed Electrolyte Solutions of 
{y Na2SO4 + (1 - y) K2SO4}(aq):  

https://www.doi.org/10.1021/acs.jced.8b00418

Densities of SrCl2(aq), Na2SO4(aq), 
NaHCO3(aq), and Two Synthetic 
Reservoir Brines at Temperatures 
between (298 and 473) K, Pressures up 
to 68.5 MPa, and Molalities up to 3 
mol*kg-1:  

https://www.doi.org/10.1021/je301132p

Viscosity of aqueous Na2SO4 solutions 
at temperatures from 298 to 573K and 
at pressures up to 40MPa:  

https://www.doi.org/10.1016/j.fluid.2004.10.028

Phase Equilibria of the Na+, 
NH4+//SO42-, NO3--H2O Quaternary 
System at 303.15 and 323.15 K:  

https://www.doi.org/10.1021/acs.jced.7b01015

Salt-effects in aqueous surface-active 
ionic liquid 
1-dodecyl-3-methylimidazolium 
bromide solutions: Volumetric and 
compressibility property changes and 
critical aggregation concentration 
shifts:  

https://www.doi.org/10.1016/j.jct.2014.03.001

Solubility of salicylic acid in water + 
salt (NaCl, KCl, NaBr, Na2SO4 and 
K2SO4) at 293.5 to 313.3 K:  

https://www.doi.org/10.1016/j.fluid.2012.06.024

[1-Ethyl-2,3-dimethyl-Imidazolium][EthylSulfate]-based 
aqueous two phase systems: new 
experimental data and modelling:  

https://www.doi.org/10.1016/j.fluid.2014.09.001

Development of a thermodynamic 
model for the 
Li2CO3-NaCl-Na2SO4-H2O system and 
its application:  

https://www.doi.org/10.1016/j.jct.2018.03.027

Solubility of 1,6-Naphthalene Disulfonic 
Acid Disodium in Binary Sodium 
Chloride + Water, Sodium Sulfate + 
Water, and Ethanol + Water Solvent 
Mixtures at Elevated Temperatures:  

https://www.doi.org/10.1021/je101047a

Activity of Water in Aqueous Solutions 
of Sodium Citrate and in Aqueous 
Solutions of (An Inorganic Salt and 
Citric Acid) at 298.15 K:  

https://www.doi.org/10.1021/je034258r

Thermodynamic Properties of Aqueous 
Electrolyte Solutions. Volumetric and 
Compressibility Studies in 0.1 
mol*kg-1, 0.5 mol*kg-1, and 1.0 
mol*kg-1 Sodium Carbonate and 
Sodium Sulfate Solutions at 
Temperatures from 278.15 K to 323.15 
K:  

https://www.doi.org/10.1021/je900108f

Stable Phase Diagram of Quaternary 
Water-Salt System Li+, Na+, 
Cs+//SO42--H2O at T = 298.2 K:  

https://www.doi.org/10.1021/acs.jced.8b01115



Stable phase equilibria in the ternary 
system (Na2SO4 + Li2SO4 + H2O) at 
308.15 K and 313.15 K:  

https://www.doi.org/10.1016/j.fluid.2015.03.052

Solid-liquid equilibrium for the ternary 
systems (Na2CO3 + NaCl + H2O) and 
(Na2CO3 + Na2SO4 + H2O) at 313.15 K 
and atmospheric pressure:  

https://www.doi.org/10.1016/j.jct.2019.02.017

Stable Phase Equilibria of the 
Quaternary System Na+//Cl-, NO3-, 
SO42--H2O at 353.15 K:  

https://www.doi.org/10.1021/acs.jced.8b00198

Solubilities of imidazolium-based ionic 
liquids in aqueous salt solutions at 
298.15 K:  

https://www.doi.org/10.1016/j.jct.2011.03.002

Equilibrium Solubility of Sodium 
1-Naphthalenesulfonate in Binary NaCl 
+ Water, Na2SO4 + Water, and C2H5OH 
+ Water Solvent Mixtures from (278.15 
to 323.15) K:  

https://www.doi.org/10.1021/je500517d

A relative headspace method for Henry 
s constants of volatile organic 
compounds:  

https://www.doi.org/10.1016/j.fluid.2005.02.006

Novel Aqueous Two-Phase System 
Consisting of 
1,4-Bis(2-hydroxypropyl)-piperazine, 
Na2SO4, and H2O: 
Temperature-Dependent Equilibrium 
Data and Physical Properties:  

https://www.doi.org/10.1021/acs.jced.7b00276

Investigation of Solid-Liquid Equilibria 
on the Na+//Cl-, NO3-, SO42--H2O 
System and the Na+//NO3-, SO42--H2O 
System at 313.15 K:  

https://www.doi.org/10.1021/acs.jced.8b01110

Study of the Solubility, Supersolubility, 
and Metastable Zone Width of Ternary 
System (NaCl + Na2SO4 + H2O) 
Containing Organic Impurity at 333.15 
K:  

https://www.doi.org/10.1021/acs.jced.9b00345

Phase Equilibrium of Aqueous Systems 
Containing 3-Methyl-1-vinylimidazolium 
Methyl Sulfate:  

https://www.doi.org/10.1021/je700253k

Comparative Study of Sodium 
Phosphate and Sodium Sulfate in 
Aqueous Solutions at (298.15 to 353.15) 
K:  

https://www.doi.org/10.1021/acs.jced.5b00203

Solid - Liquid Equilibrium for the 
Ternary Systems (Na2SO4 + NaH2PO4 
+ H2O), (Na2SO4 + NaCl + H2O) at 
313.15 K and atmospheric pressure:  

https://www.doi.org/10.1021/je500854m

Sodium salts solubility in ternary 
glycerol+water+alcohol mixtures 
present in purification process of crude 
glycerol from the biodiesel industry:  

https://www.doi.org/10.1016/j.fluid.2019.05.023

Phase Equilibrium for the Ternary 
System NaH2PO4 + Na2SO4 + H2O in 
Aqueous Solution at 298.15 K:  

https://www.doi.org/10.1021/je400932e

Solid-liquid equilibrium of Na+//Cl-, 
NO3-, SO42- -H2O quaternary system at 
373.15 K:  

https://www.doi.org/10.1016/j.fluid.2017.04.011

Phase Equilibria and Phase Diagrams 
for the Aqueous Ternary System 
(Na2SO4 + Li2SO4 + H2O) at (288 and 
308) K:  

https://www.doi.org/10.1021/je4004146

Determination and modeling for the 
solubility of Na2MoO4.2H2O in the 
(Na(+) + MoO4(2-)  + SO4(2-)) system:  

https://www.doi.org/10.1016/j.jct.2015.10.020

Salt Effects on Liquid-Liquid Equilibria 
of Water + Phenol + (Propan-2-yl) 
Benzene + Salts Systems:  

https://www.doi.org/10.1021/acs.jced.8b01202

Densities of Univalent Cation Sulfates 
in Ethanol + Water Solutions:  

https://www.doi.org/10.1021/je060335h

The influence of Na2SO4 on the CO2 
solubility in water at high pressure:  

https://www.doi.org/10.1016/j.fluid.2005.10.006

Thermodynamic modeling of high 
salinary phosphate solutions II. Ternary 
and higher systems:  

https://www.doi.org/10.1016/j.jct.2013.12.017

Measuring and modeling aqueous 
electrolyte/amino-acid solutions with 
ePC-SAFT:  

https://www.doi.org/10.1016/j.jct.2013.08.018

Phase equilibria in the system Na+, 
K+//SO4(2-)-(CH2OH)2-H2O and Na+, 
K+//Cl , SO4(2-)-(CH2OH)2-H2O at 
328.15 K:  

https://www.doi.org/10.1016/j.jct.2017.05.002

Sodium sulfate solubility in (water + 
ethanol) mixed solvents in the 
presence of hydrochloric acid: 
Experimental measurements and 
modeling:  

https://www.doi.org/10.1016/j.fluid.2014.10.025

Thermodynamic equilibrium of the 
polyethylene glycol 2000 and sulphate 
salts solutions:  

https://www.doi.org/10.1016/j.jct.2013.10.015

Investigation of Solid Liquid Equilibria 
on the System Na+, K+//Cl , SO42 H2O 
and Na+, K+// SO42 H2O at 313.15 K:  

https://www.doi.org/10.1021/acs.jced.5b00992

Phase Equilibria in the Aqueous 
Ternary System (NH4)2SO4 + Na2SO4 + 
H2O at T = (303.15 and 313.15) K and p 
= 0.1 MPa:  

https://www.doi.org/10.1021/acs.jced.7b00847

Solid-liquid phase equilibria of ternary 
system Na2S2O3-Na2SO4-H2O in a 
wide range of temperatures: 
Measurement and application:  

https://www.doi.org/10.1016/j.jct.2018.05.014

Phase Behavior for the Aqueous 
Two-Phase Systems Containing the 
Ionic Liquid 
1-Butyl-3-methylimidazolium 
Tetrafluoroborate and Kosmotropic 
Salts:  

https://www.doi.org/10.1021/je900533h

Solubility of 2,7-Dihydroxynaphthalene 
in Binary Sodium Chloride + Water, 
Sodium Sulfate + Water, and Ethanol + 
Water Solvent Mixtures at Elevated 
Temperatures:  

https://www.doi.org/10.1021/je200530g

Liquid-liquid equilibria of aqueous 
two-phase systems of the ionic liquid 
brominated N-ethyl pyridine and 
sodium dihydrogen phosphate, sodium 
sulfate,  ammonium citrate, and 
potassium tartrate at different 
temperatures:  Experimental 
determination and correlation:  

https://www.doi.org/10.1016/j.fluid.2012.12.019

Temperature Dependence of Vapor 
Pressures over Saturated Aqueous 
Solutions at Invariant Points of the 
NaCl + KNO3 + H2O, NaCl + Na2CO3 + 
H2O, and NaCl + Na2SO4 + H2O 
Systems:  

https://www.doi.org/10.1021/je1009653

Surface Tension of Glycine, Alanine, 
Aminobutyric Acid, Norvaline, and 
Norleucine in Water and in Aqueous 
Solutions of Strong Electrolytes at 
Temperatures from (293.15 to 313.15) 
K:  

https://www.doi.org/10.1021/acs.jced.7b00433

Influence of Sodium Salts on the 
Micellization and Interfacial Behavior of 
Cationic Surfactant 
Dodecyltrimethylammonium Bromide 
in Aqueous Solution:  

https://www.doi.org/10.1021/je501058a

Phase Equilibria and Phase Diagrams 
for the Aqueous Ternary System 
Containing Sodium, Sulfate, and 
Metaborate Ions at 288.15 and 308.15 K 
and 101.325 kPa:  

https://www.doi.org/10.1021/acs.jced.9b00177

Solubility of 6-Aminopenicillanic Acid 
in Aqueous Salt Solutions from 273.15 
K to 303.15 K:  

https://www.doi.org/10.1021/je700284r

The Stable Phase Equilibria of the 
Ternary Systems Na2SO4 + Rb2SO4 
(Cs2SO4) + H2O at 298.2 K:  

https://www.doi.org/10.1021/acs.jced.8b00693

Solubility of Gallic Acid, Vanillin, 
Syringic Acid, and Protocatechuic Acid 
in Aqueous Sulfate Solutions from 
(293.15 to 318.15) K:  

https://www.doi.org/10.1021/je800205e

Acquisition and evaluation of 
thermodynamic data for 
mirabilite-thenardite equilibria at 0.1 
MPa:  

https://www.doi.org/10.1016/j.jct.2017.03.028

Measurement and Correlation of 
Surface Tension for Single Aqueous 
Electrolyte Solutions:  

https://www.doi.org/10.1007/s10765-010-0725-9

The effect of temperature on 
polyethylene glycol (4000 or 
8000)e(sodium or ammonium) sulfate 
Aqueous Two Phase Systems:  

https://www.doi.org/10.1016/j.fluid.2016.06.019

Tuning physical properties and 
mesomorphic structures in aqueous 
1-ethyl-3-methylimidazolium 
octylsulfate rigid-gel with univalent salt 
doping:  

https://www.doi.org/10.1016/j.jct.2017.05.012

Electrical Conductivity of Electrolytes 
Found In Natural Waters from (5 to 90) 
deg C  :  

https://www.doi.org/10.1021/je101012n



A Low-Temperature Aqueous 
Thermodynamic Model for the 
Na-K-Ca-Mg-Cl-SO4 System 
Incorporating New Experimental Heat 
Capacities in Na2SO4, K2SO4, and 
MgSO4 Solutions:  

https://www.doi.org/10.1021/acs.jced.7b00265

Solid-liquid phase equilibrium and 
phase diagram for the reciprocal 
quaternary system Na+, K+ // 
SO42,H2PO4- - H2O at 313.15 K:  

https://www.doi.org/10.1016/j.fluid.2016.09.005

Phase diagram for Na2SO4-NaOH-H2O 
system and  Na2SO4 solubility in 
sodium aluminate solution with  
caustic ratios of 12 and 15 at 80 deg C:  

https://www.doi.org/10.1021/je301267r

Vapor Pressure and Dissolution 
Enthalpy Measurements in Ternary 
{H2O + NaCl + Na2SO4} System 
between 298 K and 363 K:  

https://www.doi.org/10.1021/je0200766

Evaluation of salting-out effect in the 
liquid-liquid equilibrium of aqueous 
two-phase systems composed of 
2-propanol and Na2SO4/ MgSO4 at 
different temperatures:  

https://www.doi.org/10.1016/j.fluid.2017.08.001

Thermodynamic modelling of the 
solubility of boric acid in the systems 
boric acid + lithium sulfate + water and 
boric acid + sodium sulfate + water at 
293.15 K to 313.15 K:  

https://www.doi.org/10.1016/j.fluid.2015.04.012

Volumetric and Viscosity Properties of 
MgSO4/CuSO4 in Sucrose + Water 
Solutions at 298.15 K:  

https://www.doi.org/10.1021/je700732u

Equilibrium Solubility of Sodium 
2,4-Diaminobenzenesulfonate in Binary 
NaCl + H2O, Na2SO4 + H2O, and 
C2H5OH + H2O Solvent Mixtures at 
Elevated Temperatures from 273.15 K 
to 323.15 K:  

https://www.doi.org/10.1021/je4006079

Phase diagrams of 
Na2SO4-MgSO4-CO(NH2)2-H2O system 
at 60 C and their application:  

https://www.doi.org/10.1016/j.fluid.2015.11.016

Determination and modeling for the 
solubility of Na2WO4*2H2O and 
Na2MoO4*2H2O in the (Na(+) + 
MoO4(-2) +WO4(-2)  + SO4(-2)  + H2O) 
system:  

https://www.doi.org/10.1016/j.jct.2016.01.015

Phase behavior at Different 
Temperatures of an Aqueous 
Two-Phase Ionic Liquid Containing 
([BPy] NO3 + Ammonium Sulfate and 
Sodium Sulfate + Water):  

https://www.doi.org/10.1021/acs.jced.6b00844

Solubilities of Sodium, Potassium, and 
Copper(II) Sulfates in Ethanol-Water 
Solutions  :  

https://www.doi.org/10.1021/je100979d

Henry s Constants of 1-Alkanols and 
2-Ketones in Salt Solutions:  

https://www.doi.org/10.1021/je0600956

Experimental Determination of Phase 
Equilibrium in Aqueous Two-Phase 
Systems Containing Ionic Liquids and 
Sodium Salts at Different 
Temperatures:  

https://www.doi.org/10.1021/je501081h

Influence of electrolytes on liquid-liquid 
equilibria of water/1-butanol and on the 
partitioning of 5-hydroxymethylfurfural 
in water/1-butanol:  

https://www.doi.org/10.1016/j.fluid.2016.05.001

Determination of Solubility of Sodium 
Salts in Aqueous Surfactant and STPP 
Solutions Using an Ion Selective 
Electrode:  

https://www.doi.org/10.1021/acs.jced.5b00926

Experimental determination and 
modelling of the solubilities of sodium 
sulfate and potassium sulfate in sub- 
and supercritical water:  

https://www.doi.org/10.1016/j.fluid.2018.10.022

Saturation Composition and Density 
Data for the Sodium Sulfate + Sulfuric 
Acid + Methanol System:  

https://www.doi.org/10.1021/je049712l

Latest version available from:

https://www.chemeo.com/cid/27-513-2/Sodium-sulfate.pdf
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