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Abstract
The hygroscopic properties of sulfate-contg. particles are important to understanding the behavior of atm. aerosols.  At high concns., chem. interactions between sulfate ions with the countercations are significant and lead to the formation of contact ion pairs.  In this paper, Raman spectroscopy was used to study the structural changes of single aq. droplets of equal molar Na2SO4/MgSO4 mixt., Na2SO4, (NH4)2SO4, MgSO4, ZnSO4, and CdSO4 in relation to their hygroscopic properties in an electrodynamic balance.  The molar water-to-solute ratio (WSR) and the Raman spectra of droplets equilibrated at different ambient relative humidities (RH) were measured.  When RH is reduced, the WSR of the Na2SO4/MgSO4 droplet decreases from 25.3 to 4.2 without crystn. but with two distinct transition points.  The first one appears at WSR = 18.9, where the WSR is more sensitive to RH and the shoulder at 995 cm-1 of the 1-SO42- band of the Raman spectrum shows an abrupt change in the ratio of the intensity at 995 cm-1 to that at 984 cm-1.  This WSR is close to the min. ratio (18) required to support the hexaaquo structures for both Mg2+ and Na+ ions.  A mixt. of the contact ion pairs of Mg2+O6-x(SO42-)Ox(H2O)Na+O6-y(SO42-)Oy(H2O) (y < x < 6), which change the spectral characteristic of the shoulder at 995 cm-1, is formed.  These contact ion pair mixts. share sulfate ions and water mols., which invalidate empirical mixing rules of water activity of atm. aerosols such as the ZSR model.  As RH is further reduced, the second transition point appears at WSR = 7.7, where the WSR becomes almost insensitive to RH and another shoulder at 1002 cm-1 appears in the spectrum.  The mixt. of the contact ion pairs finally evolves into the double salt of MgSO4Na2SO44H2O, giving two new Raman peaks at 1007 and 1043 cm-1.  Transitions of the hygroscopic properties coinciding with the formation of monodentates were also obsd. for MgSO4 and ZnSO4 droplets.
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Abstract
Significant retardation of the evapn. rate of levitated aq. MgSO4 droplets has been found at high concns. using an electrodynamic balance.  Raman spectroscopy was used to study the structural changes, in particular, the formation of contact ion pairs, in supersatd. aq. MgSO4 droplets at ambient temps.  As the relative humidity (RH) decreases, single levitated droplets lose water and become supersatd.  A molar water-to-solute ratio as low as 1.54 was obtained, facilitating the study of contact ion pairs of unhydrated Mg2+ and SO42- ions in MgSO4 solns.  The characteristics of the 1-SO42- band change as a function of the water-to-solute ratio.  A frequency shift from 983 to 1007 cm-1 and an increase of the full width at half-height from 12 to 54 cm-1 of the 1-SO42- band were obsd. when the water-to-solute molar ratio decreased from 17.29 to 1.54.  Most of the changes occur at a ratio smaller than 6, instead of at the satn. ratio of 15.60.  These changes are attributed to the formation of contact ion pairs with different structures.  A chain structure based on the contact ion pair of bidentate was proposed.  Formation of close contact ion pairs and chain structures can explain the retardation of evapn. of supersatd. MgSO4 droplets obsd. in previous expts.  On the basis of the comparisons of the Raman spectra of MgSO4 and (NH4)2SO4, authors assigned the shoulder appearing at 995 cm-1 in bulk MgSO4 studies to the contact ion pairs instead of the solvent-sepd. ion pairs.
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Abstract
Ion assocn. in aq. solns. of varied concns. of LiNO3, Mg(NO3)2, Co(NO3)2, Li2SO4 and MgSO4 was studied by means of Raman spectrometry assisted by principal-components (PCA) and evolving-factor (EFA) analyses.  Formation of one Raman-active assocd. species, {ML(R)} (M = Li+, Mg2+, Co2+; L = NO3-, SO42-), was detected at higher salt concns. (2 mol dm-3 for LiNO3, 1 mol dm-3 for Co(NO3)2, 0.2 mol dm-3 for Li2SO4, 0.5 mol dm-3 for MgSO4).  Spectral profiles of L(aq) and {ML(R)} species were computed by means of EFA, as well as their equil. concns. in each soln.  Maximum fractions of anions engaged in {ML(R)} species amounted (at highest salt concns.) to  0.6 (LiNO3),  0.4 (Co(NO3)2),  0.60 (Li2SO4) and  0.3 (MgSO4).  Since, for a given salt concn., the equil. concn. of Raman-active species, [ML(R)], was always lower than the concn. of analogous UV-active species, [ML(UV)] (reported in a previous paper) it is suggested that {ML(UV)} could be a precursor of {ML(R)}.  In all instances, apparent stability consts. of {ML(R)} species, falling into the range of (0.01  K1/dm3 mol-11), have a progressively upward trend with increasing salt concn.
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Abstract
A Raman spectroscopic study of aq. solns. of MgSO4 as function of concn. and temp. was performed.  From the anal. of the band profile of the internal vibrations of the sulfate ion, the spectroscopic ionic assocn. const. was calcd. at different temps.  The assocn. is solvent sepd. in the ranges of concn. and temp. studied.  The large differences obsd. between the values obtained for the spectroscopic assocn. const. and those obtained from macroscopic measurements were interpreted from a four-step-sepd. dehydration mechanism.  It is, assumed that the Raman spectra reflect only the short-distance force acting on the sulfate anions.  The contribution of the long-range forces for the consecutive steps were calcd. using the Bjerrum equation.  Good agreement between the overall assocn. const. thus calcd. and the macroscopic value was found in the concn. and temp. ranges studied.
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Abstract
A high-temp. diamond-anvil cell is used in conjunction with a micro-Raman spectrometer in the study of aq. fluids contg. 0.5 m MgSO4 along an isochore from room conditions to 500 and 11 kbar.  Gaskets lined with platinum are used to contain the chem.-reactive fluid.  Ion-pairing of MgSO4 is shown to increase with increasing pressure along an isochore with a d. of .apprx.1 g/cm3.  Mass-action consts. for the reaction Mg2+ + SO2-4 .dblharw. MgSO4 range from 3.5  101 at 20C, 1 bar to 1.25  104 at 500, 11.4 kbar.  The results agree favorably with those obtained through elec. conductance measurements by V. G. Ritzert and E. U. Franck (1968).  The relative abundances of the species are shown as a function of temp. and pressure along the isochore.
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Abstract
A Raman spectroscopic study of aq. solns. of sulfates with some mono- and divalent cations was performed.  The dynamic properties of the sulfate ion were analyzed in the wavenumber domain and in the time domain using Fourier transform methods.  Special interest is devoted to those systems for which the 1(SO42-) band shows an asym. profile.  This asymmetry has been interpreted in two ways: (a) as arising from different S-O oscillators (assocd. and non-assocd.); their relative intensity is calcd. using classical fitting methods, although the band parameters are obtained from a self-deconvolution method performed in the time domain; and (b) as arising from a perturbation of the water mols. in the vicinity of the sulfate ion.  This perturbation is modelled in the time domain through a generalized correlation function.  This latter represents a perturbed distribution of oscillators which undergo mutual interactions.  These interactions are modelled by a feedback mechanism with two main parameters, the mutual coupling energy and the fraction of the distribution having mutual interaction.  The correlation function thus modelled leads in the frequency domain to an asym. bandshape.  The fitting of the exptl. correlation function by this model gives essentially the same information as the fitting in the wavenumber domain for all the cases studied.  Moreover, in the case of Li and Mg sulfates, both methods give the same value for the spectroscopically measured assocn. enthalpy, 14 kJ mol-1 for Li and 21 kJ mol-1 for Mg.
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Abstract

Raman spectra were obtained for aq. solns. of MgCl2, Mg(NO3)2, MgSO4 and Mg(ClO4)2 in both liq. and glassy states.  Spectral changes assocd. with the transition from the liq. to the glassy state were studied for the Raman OH stretching spectra, and the restricted translational Raman bands of the low-frequency Raman spectra of the glassy solns. were characterized.  The spectral features and peak frequencies are greatly dependent on the chem. natures of the anions.
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Abstract
Laser Raman spectral studies of 0.6-2.0 M solns. of Li2SO4, Na2SO4, K2SO4, Rb2SO4, (NH4)2SO4, MgSO4, NiSO4, ZnSO4, CuSO4, CdSO4, Al2(SO4)3, and In2(SO4)3 were made to det. the nature of the 1(A1)SO42- mode shoulder.  This shoulder has no connection to the Eigen mechanism and is not always limited to 2:2 electrolytes.  It cannot be assigned to a band of ion pared mols since the max. frequency shifts toward higher frequency as ionic concn. increases.
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Abstract
A polemic is given in reply to F. H. Fisher (ibid. 1978, preceding paper).
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Abstract
A polemic.  The disparity between the results for .hivin.V reported from conductance data for MgSO4 aq. solns. at low concns. and from high concn. (2 M) laser Raman work of R. M. Chatterjee, W. A. Adams and A. R. Davis (ibid. 1974, 78, 246-50) is discussed.  Their results are consistent with pressure-conductance results and the multistate dissocn. model of Eigen and tamm (1962).
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Abstract
The laser Raman spectra of aq. MgSO4 solns. were measured at pressures up to 1 kbar at 7.0-25.0.  The results were used to calc. the vol. changes of dissocn. of MgSO4 contact ion pairs (average V.hivin. = -20.3  1.4 cm3 mol.-1 between 7.0 and 25.0).  The absence of a temp. dependence of V.hivin. and the different values of V.hivin. obtained by other techniques are discussed in terms of a multistate ion pair equil. process.
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Abstract
Raman spectroscopy of 0.1-2.5M aq. MgSO4 solns. indicates that contact ion pairs are formed.  These results compare favorably with those calcd. by the ultrasonic method.
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Abstract
The Raman effect was detd. in solns. of MgSO4, 4.5, 2.3 and 1.1 N.  Any change of frequency with concn. is not more than one or two wave nos.  This verifies the results of Woodward and Horner (C. A. 28, 2998.7), but is in disagreement with those of Embirokos (C. A. 25, 1159) and Hollaender and Williams (C. A. 26, 919).
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