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A comprehensive tabulation of the standard enthalpy change, AH”, entropy change,
AS®, and free energy change, AG", for the formation of ion clusters from ion-molecule
association reactions is given. The experimental methods which are used to derive the data
are briefly discussed. For some experiments, dissociation energies of ion clusters are re-
ported and listed under the category of AH" . The relationship between AH" and dissocia-

tion energy is discussed in the text.
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1. Introduction

The last 15 years have been marked by a dramatic in-
crease in research work on the formation and properties of
gas-phase ion-molecule complexes and cluster ions. As a re-
sult of this interest, a large amount of data on the thermoche-
mical properties of cluster ions has appeared in the litera-
ture. Work in this area spans a broad range of fields
including geophysics, electrochemistry, organic chemistry,
and chemical physics to name a few. The scope of applica-
tions of such data is due to the recognition of the value of the
investigation of cluster ion formation in bridging the gap
between the gas and condensed phases and in probing the
details of molecular interactions and energy transfer. Studies
of cluster ions are relevant to phenomena such as nucleation,
the development of surfaces, catalysis, solvation, acid-base
chemistry, combustion, and atmospheric processes. The en-
tire research area has been the subject of a recent extensive
review! to which the interested reader is referred.

Cluster ion thermochemistry has been discussed in sev-
eral early reviews including three general ones by Kebarle?™
covering the period up through 1976. Several others devoted
largely to the authors’ own works, but with some attention to
the general field include Kebarle>® and Castleman and co-
workers.”!° Other general reviews'!*® also contain some
information related to this topic. However, until the present,
there has been no complete tabulation of thermochemical
data on cluster ions. In this paper we have attempted to com-
pile all known thermodynamic data on the bonding of li-
gands to ions. Since such a lofty goal is difficult to accom-
plish in practice, and since thermodynamic data are
sometimes presented in articles whose titles do not always
suggest their full content, we wish to apologize in advance to
authors whose works we may have inadvertently over-
looked. The subject of proton transfer and proton affinities is
not covered and the interested reader is referred to other
sources.! 1219

2. Thermodynamics of Cluster Reactions

Cluster formation can be represented by a series of step-
wise association reactions of the form

I.(n—DL+L+M=LnL+M. n

Here, I designates a positive or negative ion, L the clustering
neutral (ligand}, and M the third body necessary for colli-
sional stabilization of the complex. Taking the standard state
to be 1 atm, and making the usual assumptions®® concerning
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ideal gas behavior and the proportionality of the chemical
activity of an ion cluster to its measured intensity, the equi-
librium constant K, _ ; , for the nth clustering step is given
by

C AG,
ann—1n=1n n _ n—1l,n
. C,_.,P, RT
- AH:—I,n_'_AS:—I,n 2
RT R @

Here, C,_, and C, represent the respective measured ion
intensities; P; the pressure (inatm) of the clustering species
L; AG;_,,,AH;_,,, and AS;_,, the standard Gibbs
free energy, enthalpy, and entropy changes, respectively; R
the gas-law constant; and 7, absolute temperature. By mea-
suring the equilibrium constant X, _, ,, as a function of tem-
perature, the enthalpy and entropy change for each sequen-
tial association reaction can be obtained from the slope and
intercept of the van’t Hoff plot (In K, _, ,, versus 1/7).
Thermodynamic information also can be obtained by
studying switching or exchange reactions of the form

InL+L' =I.(n—1)L.L'+ L. (3)

The thermodynamic quantities for the association of L' onto
I.(n — 1)L are the sum of those for reactions (1) and (3).

3. Temperature Dependence of AH” and AS®

Experimental techniques that employ van’t Hoff plots
lead to enthalpy changes derived from slopes which are rep-
resentable as straight lines over moderate temperature
ranges. In actuality, the enthalpy change is a weak function
of temperature due to the difference in heat capacity AC,
between products and reactants,

T2
AHT2=AHT,+f AC, (1) dT. “4)
T

The various experimental techniques measure and report
various related values: the enthalpy change AH 7 of associ-
ation, the bond dissociation energy D, (= — AH ), or the
potential well depth D, ( =D, + 1 =, hv;), wherev; are the
frequencies of the vibrational modes related to the associ-
ation bond.



THERMOCHEMICAL DATA ON THE FORMATION OF ION CLUSTERS

In almost all situations of interest to the field of cluster
ions, the electronic contribution to the heat capacity is negli-
gible. Important contributions to the heat capacity, then, are
those arising from translation, rotation, and vibration. At
temperatures above a few tens of kelvins, rotation is usually
fully -activated and it is the quantitative evaluation of the
vibrational contribution which is difficult to make because it
requires a knowledge of the vibrational frequencies.of the
cluster. Since ion—-neutral bonds are relatively weak, the fre-
quencies associated with these are typically low. Therefore,
they are particularly important in calculating AC, in the
temperature range 100-600 K over which most association
reaction thermochemical data are derived.

A few investigators (e.g., Conway and co-workers,
Castleman and co-workers,!® and Keesee?®) have consid-
ered in detail the problem of the effect of the vibrational
contribution in heat capacity on the temperature depen-
dence of AH°. For example, in the case of Cl1~ associated
with water,’®? the measured enthalpy change AH },, is

— 14.9 kcal/mol. Using the calculated vibrational frequen-
cies of Kistenmacher et al.,>° AH o, and AHg (= — D,)
were calculated to be — 14.9 and — 14.2 kcal/mol, respec-
tively. Thus the common practice in the litcraturc to discuss
measured enthalpy changes in terms of “bond energies” ap-
pears to be a reasonable approximation.

The van’t Hoff plots also enable a determination of the
entropy change. Rigorously the entropy is also dependent on
temperature, although only weakly so. The entropy change
can be calculated through use of standard statistical me-
chanics®” with knowledge of both the structure, to determine
moments of inertia, and vibrational frequencies. Based on
the calculated frequencies and structure of C1~-H,0,% the
entropy change at 470 K for the association of water onto
Cl™ is calculated to be — 19.1 cal/K mol compared to the
experimentally determined value of — 19.7. At 298 K, the
entropy change is computed to be — 18.9 cal/K mol.

. The translational contribution to the entropy change
due to the loss of translational degrees of freedom upon asso-
_ciation is largely responsible for the overall negative value of
AS®. The rotational and particularly the vibrational contri-
butions are significant in that they reflect the details about
the structure of the cluster ion. For examples of applications
in this regard, the reader is referred to Dzidic and Kebarle®®
and Castleman et al.*®

21-24

4. Experimental Techniques

The Knudsen ccll technique®® was apparently the meth-
od which provided one of the first direct measurements of a
thermodynamic quantity for the formation of a cluster ion
(K *.H,0) that has stood the test of time. Other early obser-
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vations of ion clusters were obtained in ion sources operated
in the neighborhood of 10=* Torr (1 Torrx 133 Pa); but,
equilibrium conditions were generally not attainable with
the few collisions taking place and thermodynamic param-
eters could usually not be measured with confidence.
Field,?' Melton and Rudolf,*? and Wexler and Marshall*?
were successful in observing reactions which required a third
body for stabilization by using essentially conventional mass
spectrometric ion sources, but equipped with small ion exit
slits and improved pumping. However, it was generally im-
possible to ensure that complete thermalization of the ions
and the attainment of equilibrium with respect to clustering
had occurred.

The advent of high-pressure mass spectrometry
(HPMS) has been particularly valuable in quantitatively de-
termining the thermodynamic properties of ion clusters. The
first application and development of this technique specifi-
cally to determine the thermodynamics of clustering reac-
tions was made by Kebarle and co-workers.>* In this tech-
nique, ions effuse from a high-pressure source (typically a
few Torr) through a small aperture into a mass filter where
the distribution of ion clusters is determined. Ionization may
be initiated by various methods including radioactive
sources, heated filaments, and electric discharges. The pres-
sure of the ion source is maintained sufficiently high such
that ions reside in a region of well-defined temperature for a

‘time adequate to ensure the attainment of equilibria among

the various ion cluster species of interest; but, at the same
time, the pressure must be low enough to avoid additional
clustering via adiabatic expansion as the gas exits the sam-
pling orifice.

Other variations of the theme include low field drift
tubes with sampling mass spectrometer (DTMS) and
pulsed jonization sources as in pulsed high-pressure mass
spectrometry (PHPMS) or stationary afterglow—mass spec-
trometry (SAMS). In pulsed ion sources, the kinetics (with
corrections for diffusional losses) and approach to equilibri-
um with increasing residence time of the ions in the high-
pressure source can be directly monitored. Thermodynamic
data can be obtained at lower source pressures in the pulsed
mode compared to continuous ionization modes. This is so
since the collection of data can be delayed for some time after
the pulse, thus avoiding those ions which exit the source with
insufficient residence time.

The flowing afterglow technique (FA) developed by
Ferguson, Fehsenfeld, and Schmeltekopf® and other related
flow reactors such as the selected ion flow tube (SIFT)3¢
have provided a wealth of data on general ion-molecule reac-
tions®” and in the process several ion clusters have also been
studied.

In the flowing afterglow apparatus, the ionization with,
for instance, a microwave discharge or electron gun, occurs
upstrcam dircetly in the carrier gas. The flow tube is general-
ly about 1 m long and 8 cm in diameter. Flow velocities are
on the order of 10> m s™! and tube pressures are typically
around 1 Torr. While most of the gas is pumped away, a

J. Phys. Chem. Ref. Data, Vol. 15, No. 3, 1986
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small fraction is sampled through an orifice where the ions
are mass identified and counted. Reactant gases are added
into the flow, so kinetic data and the approach to equilibrium
can be determined by varying the position of the reactant
injection, the flow rate of reactant into the tube, or the bulk
flow velocity. In comparison to PHPMS, the flow tube tech-
nique affords more versatility in making kinetic measure-
ments and identifying mechanisms, whereas high-pressure
mass spectrometry is more amenable to temperature control
and enables measurements at higher pressures where equi-
librium conditions can be more readily assured.

All the experimental techniques thus far described in-
volve extraction of ions from a relatively high pressure into
the high-vacuum region of a mass spectrometer. In these
methods, draw-out potentials must be kept small to avoid
cluster fragmentation. Additionally, Conway and Janik?*
pointed out-that measurements made on larger clusters may
be slightly influenced by unimolecular decomposition of the
cluster ions following their exit from the high-pressure re-
gion. They specifically made estimates on the O," -nO, clus-
ter system. Sunner and Kebarle®® have also considered this
problem for the K*-nH,O system.

Ion cyclotron resonance (ICR) experiments are typi-
cally performed at pressures of 103 Torr or less, so three-
body association reactions are not likely to achieve equilibri-
um during typical ion trapping time (on the order of 1 s).

Consequently, ICR data on ion clusters have been restricted

to measuring the free energy change of switching reactions
where the initial ion-molecule complex is formed by an
elimination reaction such as*

Li* + (CH,),CHCL—Li* (CH,CH = CH,) 4 HCL (5)

If a switching reaction involves an ion-molecule complex
whose AG® of association is known by some other technique,
then an absolute scale can be affixed to the ICR data. Enth-
alpy changes are estimated by calculating the entropy
changes of the switching reactions based on the translational
and rotational contributions.*®*! The latter requires some
assumption about the structure of the complex, but the re-
sult is not usually sensitive to the assumed structure. Also
the vibrational contribution to the entropy change of the
switching reaction is commonly assumed to be negligible.
Some systems for which relative values are available, but an
absolute scale is lacking, are 9°C,H,Ni+ 4 A1+ 43 Mn*+,*
Cu™,* Ni+,* FeBr*,*” Co*,*® and CH,Hg*,* largely
with organic ligands. Due to the low pressures in ICR ex-
periments, questions concerning the temperature of the ions
involved in the switching reactions are sometimes raised.
Photofragmentation (PF) and collision induced disso-
ciation (CID) involve measurement of the energy thresh-
olds of dissociation of ions and ion clusters in beams. Pho-
toionization (PI) and electron impact ionization (EI)
thresholds for clusters in neutral beams also have been used
to derive bond energies D, for ion clusters. The bond ener-
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gies can be derived from measurements of appearance poten-
tials if it is assumed that adiabatic values are obtained from
the measurements and if the bonding of the neutral precur-
sor is known or can be adequately estimated. The bonding of
ammonia to NH," has been derived from the photoioniza-
tion of ammonia clusters,”® where similar measurements
have been determined by Stephan et al.>! using electron im-
pact ionization. The values differ significantly from those
derived by high-pressure mass spectrometric techniques in
the cases where ionization is followed by a spontaneous “‘in-
ternal” reaction such as NH;" (NH;);, —NH,;" (NH,), _,
+ NHZ- .
Other methods which have produced information on
the bonding in ion-molecule association complexes include
inversion of ionic mobility data (M) in rare gases which lead
to potential well-depths D,, scattering experiments (S),
emission spectroscopy (ES), reactive energy thresholds
(RET), and various drift tube experiments (DT). Arnold
and co-workers®>>® have made rough estimates of thermo-
dynamic quantities of several cluster ions found in the strato-
sphere based on balloon measurements of relative ion densi-
ties along with estimates of atmospheric temperature and
appropriate neutral concentrations. McDaniel and Vallee®*
measured halide-hydrogen halide bond energies by measur-
ing the heat of absorption of HX into a crystal MX, where
M was chosen to minimize the lattice energy of the crystal,
and assuming that this quantity was identical to the gas-
phase process X~ + HX—HX; .

5. Thermodynamic Data

Tables 1-9 represent a compilation of thermodynamic
data of ion-molécule association reactions as given by reac-
tion (1) for the neutral (L) and theion (I) for each addition
step #. The tabulations are hopefully complete through 1984
and also include some more recent data. All thermodynamic
values are expressed in the calorie system of units because
most of the literature covered employs these units. For com-
parison of ST units, nate that 1 cal = 4.184 1. The tables are
arranged according to the clustering neutral species. Tables
1-3 compile data on the hydration of inorganic positive ions,
inorganic negative ions, and organic ions, respectively. In -
Tables 1 and 2, atomic ions are listed first, then molecular
ions, and finally cluster ions. In Table 3, the organic ions are
ordered according to the number of carbon atoms followed
by the number of hydrogen atoms, nitrogen atoms, and oxy-
gen atoms. Cluster ions and negative organic ions are found
at the end of this table. Tables 4-7 give data for the rare
gases, diatomics, triatomics (except water), and inorganic
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polyatomics. Table 8 presents data on the association of or-
ganic species with gaseous ions. The organic species are or-
dered as in Table 3 by the number of carbon atoms and then
sequentially by the number of hydrogen, nitrogen, and oxy-
gen atoms. The ions are listed in order of inorganic positive
ions, organic positive ions (again ordered by number of car-
bon atoms except in the cases of cluster ions which immedi-
ately follow the listing for the unassociated ion), and nega-
tive ions. Table 9 includes data for organic systems where
more than just the first association reaction was reported.
Our survey has been largely confined to data obtained
by direct measurements of association or exchange reac-
tions. In general, we have not attempted to follow up on
values which may be derived through circuitous routes em-
ploying appearance potential measurements except where
the original authors have devoted their paper to cluster-ion
bonding. As an example, electron impact appearance poten-
tials exist for several metal carbonyls from which thermody-
namic data on the M*.#2CO system could be derived. The
interested reader is referred to the recent compilation of ap-
pearance potentials by Levin and Lias.>® Also, in many cases
where data are given for AH".B or A~ -HB, the thermody-
namic values for BH'-A and B -HA, are not included al-
though they can be calculated if proton transfer (proton af-
finity) data are known. Such data are available in sources
such as Lias et al.,'® Taft,'! and Bartmess et al.>¢
Thermodynamic data which are not directly measured
quantities are shown in parentheses (with the caveat men-
tioned in the experimental section for those based on meth-
ods involving direct ionization of neutral clusters). Values
annotated by an “s” indicate that the indirect measurement
is based on a simple switching reaction or, in the case for ICR
measurements, on a scale based on the indicated complex.
Those annotated by a “c” involved more indirect thermody-
namic cycles where an “s” indicates that measured switch-
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ing reactions were used in the cycle. Bracketed values are
entropy changes given in the cited references which have
been assumed or calculated (particularly for switching reac-
tions) from statistical mechanics and the enthalpy changes
are those derived from the entropy changes and measured
Gibbs free energy changes. Indirect measurements which -
require proton affinity differences have been based on the
proton affinities of Lias et al.,'® except in studies where these
differences were measured directly during the same study.
The abbreviation for the experimental methods are given in
the previous section. When several references are listed for
indirectly determined values, the experimental method
shown is that of the reference listed first. The subsequent
ones refer to the additional sources of the other thermody-
namic values which are required. In the cases where cycles
are used, it is assumed the measured reactions do not involve
different isomeric forms. One should note, however, that
Hiraoka and Kebarle,> for instance, found evidence of two
isomeric forms of C,H;" from the association of H, with
C,H." depending on the temperature range of the reaction.

Enthalpy changes, bond dissociation energies, and po-
tential well-depths are all listed under the heading of
— AH" for convenience. T'he actual quantity reported de-
pends on the experimental method as described in the pre-
vious section. Many of the Gibbs energy changes, — AG",
which are given for 298 or 300 K were not measured at that
temperature, but were extrapolated from van’t Hoff plots.
The temperature range of nearly all the reported van’t Hoff
plots lies between 100 and 600 K.

As a general guide, the uncertainties of the values in
these tables are often reported to be in the range + (0.5 to
1.5) kcal/mol for enthalpy changes, + (2 to 4) cal/K mol
for entropy changes, and + (0.2 to 0.5) kcal/mol for free
energy changes. The interested reader should, however, con-
sult the specific references for reported uncertainties.

J. Phys. Chem. Ref. Data, Vol. 15, No. 3, 1986
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Table 1. Thermodynamic quantities for the gas-phase hydration of inorganic positive ions H’"(Hzo)n_l + Hp0 » H*(Hzo)n.
"Aon\—l,n (kcal/mol) 'Asngl,n (cal/K mol)
Ref. Ion 1 2 3 4 5 [ 7 8 1 2 3 4 5 6 7 8
28 it (34)  25.8 20,7 16.4 13.9 12.1 [23]  21.1  24.9 29.9 3l.4  32.0
28 Nat 24,0 19.8 15.8 13.8 12.3 10.7 21.5 22,2 21,9 25.0 28.1 26.0
58 —= === 149 12.6 10.6 —=  -== 20.8 23,7 24.9
59 - === === 136 11.6 mm— me= mee 2640 26,5
20 — e e 12,6 —— mmeeem 22,0
297 2645 22
60 Lag 17,9 16,1 13.2 11.8 10.7 10.0 21.6 24,2 23.0 24,7 25.2  25.7
61 16.9 19.9 |
30 — -
297 19.4 21.3
28 Rb+ 15.9  13.6 12,2 11.2 10.5 21,2 22.2 24,0 24.8 25,7
297 16.0 20.1
28 cs* 137 12.5 11,2 10.6 19.4 22,2 23,7 25.4
62 1.9 113 9.7 14.3 16,6  16.6
63 ag*t 33,3 25.4 15.0 14,9 13.7 13.3 28,4 22,3 21.6  29.5 30,3 32.2
64 Bit 22,8 17.7 14.0 12,0 . 10.5 9.7 27.1° 25,5 24,4 23.5 22,7  23.6
63 cut ——— —— 16.4 16.7 14.0 —— — 23.9 30.2 29.1
59 pb+ 22,4 16,9 12.2 10.8 10.0 9.6 35.5 25.3  20.2 20.8 22.3 23.6
58 srt 34,5  30.5 25.7 22,3 20,6 18,3 17.3 16.4 31.1  28.1 28.6 28.2 30.5 30.5 34.4 37.6
297 SroH* 29.9 21.5
297 CaoH* 34.4 21.5
65 not 18,5 16.1 ~-- 23.0  25.5 —-
66 — —
67 —— —
68 — —
69 — —
297 22.7 23.9
70 H30" 316 19.5 17.5 -~ 24,3 21.7 27,3 -—
71 36 22.3 17 15.3 13 11.7  10.3 33.3 29 28,3 32.6 30.3 29.6 27
72 —— == 17,9 12,7 1.6 10.7 —— ee— 2844 2304 250 2641
73 33 21 16 — 33.6 19.8 20.3 -
74 -— 20 16.2  14.8 - 31 26,7 317
75 7 13 16.8 12,9 8.5 -1 14 28 28 17
76 16,5 = e e 163 == === -
77 16.3 14.8 17.6 —- 17.2  16.9 30 —
78 —— mee == 12,7 1144 ——— e e 23,3 23,5
79 32 23 17 — ——— mmm mmm e
69 — mmmmem e —— e mem e
80 m—— mmm e e e
81 —— e e
82 ——— e mem e —— mem e =
83 - mmm e e m—— eem mem e
68 — e eme e e
8h g 17.3 167 1340 12,2 9.7 19.7 21,9 25,1 27.3 224
85 19.9 (14.8) 12,2 10.8 106 (9.1) (8.4) 23,1 [24.5] 21.2  23.0 27.0 [21.2) (23]
73 Hyst 17.0 17.8
86,70,87 (21.2)%(20.3)¢ (24.5) (21.8)
88,70,19  HpCN* (27.6)¢ (23.8)
146 27.4  21l4 17.2 24.2  25.3  26.2
89 ot >16 -
20 1 >36 —
91,19 Heo (43.2)¢ ——
85 —- (24.1) - [26]
93,85.19  PH4* 3) -
94 Na*+50, 19.8 20.2
95,28 Na*co, (20.7)S(17.4)C(12.4)¢ {25.3) (23.6) ([23])
96,28,95 (22.9)¢ (25.6)
86,70,19  H3STeH;$ (19.1)¢ (21.8)
84 NHiteNH; 12,9 12,7 12.2 20,3  25.0  28.5
B4 Nig'eZNHy  12.4  11.7 26,6  27.8
84 NHgte3NH; 117 27.9
97,60 KreCgHg  (18.1)8(12.7)¢(11.8)¢ (29.9) (21.4) (26.3)
97,60 Kte20gHg  (13.7)%(12.2)¢ (26.1) (29.4)

J. Phys. Chem. Ref. Data, Vol. 15, No. 3, 1986
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-46g-1,n (T) (kcal/mol) (x)
Ion 1 2 3 4 5 6 7 8 T Method Comments
it (27.2) 18.9 13.3 7.5 4.5 2.5 298 HPMS (interpolated)
Na* 17.6  13.2 9.3 6.3 3.9 2.9 298 HPMS
— e 8.7 5.5 3.2 298 HPMS
—— mmm aem 5.9 3.7 298 HPMS
—— e 6.0 ——- 298 HPMS
19.9 298 MS Flame Source (~1600 K)
x* 11.5 8.9 6.3 4.4 3.2 2.3 298 HPMS
11.0 -— 298 HPMS
0.4 —-= 84050 MS Knudsen Cell Source
13.0 298 MS Flame Source (~1600 X)
Rb* 9.6 7.0 5.0 3.8 2.8 298 HPMS
10.0 298 MS Flame Source (~1600 K)
cst 7.9 5.9 4.2 3.0 298 HPMS
7.6 6.4 4.8 298 DTMS
agt 24.8 18.6 8.6 6.1 4.7 3.7 298 HPMS
Bit 14,7  10.0 6.6 5.0 3.6 2.6 298 HPMS
cut - ——— 9.3 7.7 5.3 298 HPMS
133 11,6 9.3 6.2 4.6 3.3 2.5 298 HPMS
srt 25.2  22.1  17.1 13.8 11.5 9.2 7.0 5.1 298 HPMS
srout 23.3 290 M3 Flawe Scurce (-1600 K)
caout 28.0 298 MS Flame Source (~1600 K)
No* 11.6 8.5  5.4% 298,308% PHPMS
— 8.5 6.0 296 FA
-— 8.4 5.9 293 HPMS
—— 6.2 295 FA
(12.7) 8.5 6.0 296 SAMS SNO*-NO
15.6 298 MS Flame Source (~1600 K)
H3zo* 24.3  13.0 9.3 298 PHPMS
25 13.6 8.5 5.5 3.9 2.8 2.2 298 HPMS
-— == 9.5 5.6 4.1 3.0 298 PHPMS
22,9 15.1 9.9 -—- 300 PHPMS
---  10.8 8.2 5.4 298 HPMS
7.7 9.3 8.4 4.8 3.4 300 HPMS
11.7 — —— — 298 HPMS
11.2 9.7 8.6 -——- 298 HPHS
_— — —— 5.7 4.35 300 HPMS Optimum of several values
—m— e e e -— cr Deuterated
-— - 9.2 5.4 296 SAMS
-— --- 9.4 545 298 FA
— e 8.3 5.0 307 PHPMS
-— - 8.4 5.0 300 PHPMS
8.1 8.6 9.1 7.0 300 HPMS Optimum of several values
— _— —_— 4.7 295 FA
NHg* 1l.4 8.2 5.9 4.1 3.0 . 298 PHPMS .
13.0  4.6% 5.9 3.9 2.6 3.2% 2.8@ 298;414% HPMS 266; 9254
Hast 11.7 298 PHPMS
(14.2) (13.8) 300 HPMS €Hp0/Hy5(s)+APA
HyoNt (20.5) 298 ICR CH30%-Hy0(s)+APA
20,2 13.9 9.4 298 HPMS
ot —— - FA >05%-507
Hyot - — PL
Hco* — 298 — CAME+PA; cf. Ref. 92
— 9.0 582 HEMS
PH,t — ~—= ICR bracketed; see H30*-PH3
Na*-50, 13.8 298 HPMS
Natcop,  (13.2) (10.4) (5.5) 298 HPMS SH20/C0p
(15.1) 298 FA H50/C02
H3s*eHps  (12.9) 300 PHPMS CH,0/HyS(s)+APA
NH,*oNH3 6.9 5.3 3.7 300 PHPMS [s—cf. Ref. 109]
NHg* e 2NH3 5.0 3.5 300 PHPMS [s-cf. Ref. 109]
NH,Ye3NH3 3.4 300 PHPMS [s=cf. Ref. 109]
KteCgHp (9.3) (6.3) (3.9) 298 HPMS skt .cgHg—-Colg; CH20/CoHg(s)
k*e2cgHg (5+9) (3.4) 298 HPMS SK* +2CgHg~CgHg; SHp0/CgHg(s)
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Table 2. Thermodynamic quantities for the gas-phase hydration of inorganic negative ions M (H30)p-3 + HpO + M™(H20)
. —A}lg-]_’n (kcal/mol) 'Asngl,n (cal/K mol)
Ref. lon 1 2 3 4 5 6 1 2 3 4 5 6
98 F~ 23.3 16.6 13.7 13.5 13.2 17.4 18.7 20.4 26.9% 30.7
99 -—- —
98 c1~ 13.1 12.7 11.7 11.1 16.5 20,8 23,2 25.8
100 14.9 12.6 11.5 10.9 19.7 20.5 22.4 24.8
330 14,7 13.0 11.8 19.7 21.4  22.3
101 — _—
99 —— —
295,4 (14.4) {20.1]
297 14.8 20.1
98 Br™ 12.6 12.3 11.5 10.9 18.4 22,9 24.8 26.8
99 — ——
297 14.8 19.8
98 I~ 10.2 - 9.8 9.4 16.3 19.0 21.3
100 11.1 9.9 9.3 19.3 20.3 21.0
99 — —
102 H~ ~17 ——
101,103 0o~ (<30)¢c -
1 au— 22.5  16.4  15.1  14.2 1421 19.1  19.3  24.8 29.5 31,2
104 25 17.9 20.8 21,2 -——-
105 34.5 23 18 — —-——
101 -— ——
102 22.1 ———
298 27 18 —_— _—
103 02~ 18.4 17.2 15.4 — 20.1 25,1 28.2
99 -— -
106 -—- -—
101 — [
101 03~ -— -
104 NOg™ 14.3 12.9 10.4 -——- 21 23.7 21.2
107 15.2 13.6 11.7 11.6 23.8  26.4 25.8 29.0
99 -— ~—-
108 — —
101 —_— —
104 NO3™ 12.4 — -— 19.1
107 14.6 14.3 13.8 25.0 30.3 33.2
108 —-— —
101 — —
110 co3” 14.1 13.6 13.1 25.2 29.6 32.5
101 - —
111 coy ~14.6 ~10.6 -
101,103 - -
110 HCO3™ 15.7 14.9 13.6 13.4 24.1 29.1  30.2 33.3
104 CN~ 13.8 19.8
101 S03~ - -
101 S04~ -— -
112 HS04™ 11.9 19.8
149 PO3” 13.0 22.5
94 Cl7+S0 10.4 9.3 2:4 19.7
101 -
94 C1™+2509 9.9 22,7
113 Cl™+HC1 10.5 9.6 18.7 20.4
113 Cl=+2HCL 7.6 15.2
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~AGg-1,n (T) (kcal/mol) )
.Ion 1 2 3 4 5 6 T Method Couments
F~ 18.1 11.0 7.6 5.5 4.1% 298 HEMS * typographical error in ref.
— == - 6.1 4.7 298 HPMS
c1~ 8.2 6.5 4.8% 3.4 298 HPMS typographical error in ref.
9.0 6.5 4.8 3.5 298 HPMS
8.8 6.6 5.1 - 298 HPMS
8.2 6.7 4.9 -— 296 FA
-— —-— 5.4 4.0 3.0 298 HPMS
(8.4)8 298 ICR SC1~-t~C4HgOH
8.8 298 MS Flame Source (~1600 K)
Br~ 7.0 5.5 4.1 2.9 298 HPMS
-— 5.8 4.5 3.3 298 HPMS
8.9 298 MS Flame Source (~1600 K)
1~ 5.4 4.2 3.1 - 298 HPMS
5.3 3.9 3.0 ——= 298 HPMS
5.6 4.3 3.4 2.25 298 HPMS
H™ - ftad RET Deuterated-
o J— —— FA Based on 07(H20)+H20 + OH™(H20)+0H
OH™ 16.9 1.7 7.7 5.4 4.2 298 HPMS Deuterated
18,8 11.6 ==  ——= 298 HEMS
- - - - — CID Deuterated
-— —-— —-— 5.6 298 FA
—— - - -— RET Deuterated
- i — CID
09~ 12.4 9.7 7.0 3.4 298 HPMS
-— -— 6.25 4.55 298 HPMS
- 8.4 7.1 - 300.5 SA-MS
— - 5.3 - 296 FA
03~ ——= 6.2 4.5 296 FA
N0y~ 8.0 5.8 4.1 298 HPMS
8.1 5.8 4.0 3.0 298 HPMS
-— 6.2 4.6 3.5 298 HPMS
8.4 5.8 300 SAMS
8.0 5.9 296 FA
NO3~ 6.7  =m— e 298 HPMS
7.1 5.3 3.9 298 HPMS
7.0 -—= - 300 SAMS
6.8 5.0 296 FA
co3™ 6.6 4.8 3.4 298 HPMS
6.7 4.3 —— 296 FA
c04™ _— — — — HPMS _
(7.7)¢ 296 FA €07~ in CO2/H0(s)
HCO3™ 8.5 6.2 4.6 3.5 298 HPMS
CN™ 7.9 298 HEMS
503~ 5.9 296 FA
S04~ 5.1 1.6 296 FA
HSO4™ 6.0 298 FA
PO3” 6.3 298 HPMS
€17+ S0: 4.7 3.5 296 HPMS
z (5.5)¢ 296 FA CHy0/502(s)
C172802 3.2 296 HPMS ,
C17eHC1 4.9 3.5 298 HPMS Deuterated
Cl™e«2HC1 3.1 298 HPMS Deuterated
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Table 3. Thermodynamic quantities for the gas-phase hydration of organic ions.
-AH:-l‘n (keal/mol) -Asg_lln (cal/K mol)
Ref. Formula Compound 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
91,19 cuzt CH3* (66.6)¢ (25)1 —
85 — 25.4  21.0 148 116 9.1 9.4 (8.9) — 23,0  28.9  25.9 22.1 18.5 22,2 (22]
326 -— -— 19.8  14.1° 116 9.8 8.9 — — 27.3  25.1 23.0 20.7 20.2 -
115,70 chzot HyCoHt (26.8)c  (18.5)¢ (17.0)¢ (23.9) (22.0) (25.5)
85,(70,19) (27.7)¢  21.5 17.6  12.9  1lL.1 9.5  10.0 (21.9) 27,0 25.5  23.2 22.6 20.8 25,7
88,70,19 (26.5)¢ (22.1)
116,70,19 - —
117 CH302*  prot. formic  (24.1) 26}
aclid
85 CHy O+ (HzNCHO)H* 21.2 14,0  11.8 9.7 9.9 27,2 22,8 21,0 20,2 25.6
260,19 cus* cig* (42.5)¢ (25.5)
-— CHg0* Cl30Hy* — —_—
93,19 CHgs* CHySHy* (13.5) —
118 (16.9) (25)
119 CHoNY CH3Nug* 18.8 14.6  12.4 26.3 26,7 2644
85 16.8 16,6 12,3 103 (9.0)  (8.5) 218 24,2 24,1 22,0 |22.1) l21.2)
299,70,19  CgHOF3 CF3CU0H (28.3) 123.3)
120 CaHao* Chyco* 2646 331
121 — 21.9 | m—
85 — 20.1 17.8 12.9 10,8 (10.3) — 21.0 26.4 23,2 20.4 [22.1})
299,70,19  CoHy0Fy*  CRacHaoHgt  (30.5) ) 123.8)
85 [y CHyCNH* 24.8 17,5 15,6 1.2 10.4 10,1 28,4 25.1 24,8 21,8 23.4  25.5
43(91,19) Cpus* CH3CHg* (38.5)¢ 24 1902 142 12,5 we- 13.1 o 26 28 26 26 — 28
326 _— -— 1847 13.4 113 9.7 ——— a—— 26.9 24,7  22.8  20.9
11y Gonshr3*t  cracmpnngt 21.1 17.3 14,2 30,0 29.9 9.2
85 CoH50t CHyCHou* 25.0 16,8  17.0  1L.3 9.4 9.3 9.8 27,6 25.2  27.9  21.4  18.8 21,7  25.8
93,19 CoHsUFt  CFaHCHpOHp*  (25) -
—-— Czﬂs()z"‘ prot. acetic -— ——
acid
85 CaHs0*  (CHjocHo)H*  21.5 16,2 13.6 (11.0) 25.0 26,5  21.4  |21.6)
-— CaHz0t CHaCHpOHt  —- -—
122 Canzu* (CH3)200% 22.6 15.3  13.8 10,2 26,5 26,3 25.6  19.0
85 26,0 29.0
93,19 CaHps* (CH3)sh (12) -
18 1.6 25.4
-119  CoHaN* CH3CHaNH3* 17.5 14.7 13.2 25.9 29,7 30.8
85 Clight (CHz)aNHy* 15.0 13.5 1.3 1.5 9.4 (8.4) 22,9 .7 2.4 25.2 2.4 |21.2)
123 C3igot CHjCHpCO* 23.7 35.1 i
92 — —- lodd 12,7 — -— 2 2
326 C3Hy* CH3CHyCHp* -— -~ 17.9  13.0 1L 9.5 8.8 — -— 26,3 2604 22,9 20,7 2.8
77 Capt (CHy) cnt 17.6 13.5 4.9 —- 27,7 127 21.5 -
91,19,124 (23.6)¢ - - - - - == -—=
p — -—- locs 125 10.5 9.6 8.8 ~7.9 — -—- 26,1 23.6 2.5 219 21.3  ~20
85 CyHyot (CHy ) oot 20.5 13.6 12,7 10.3  10.3 26,0 23.2 2.9 20,2 23.5
1y campot CH3CH OCH3 1.2 18.8
-==  C3hyuy* prot, propionic  ~-- —
acid
--=  C3lgo* n-C3Hy0Hy™ - -
--=  C3Hyo' 1-C3HyOHy* e -
300 C3Hgsn* (cuz)3snt (25.7) 127.6}
#5 gt nCyHpNHyF 15.1 1.6 10.3 o0 21.5 21.3 23.1 24.5
12585 Cyify Nt {CH3)3NH* 14.5 1.4 10,0 (8.4) 2.1 24.8 26,9 [21.6)
118 C4h50* turani? 20.8 43.4
118 C4H702% (CHzcOUCH=CHIHY  (19.2) {28.5§
114 Cyhg* (CH3)3c* 1L.2 — 17.7 14 22 -— 29 28.7
91,19,124 (10.6)¢ —
117 Cyigot c=C4HgoH* 21.8 28.8
117 Cytgupt 1, 4-dioxanedt 20.9 25.8
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—AG:‘].,n (T) (kcal/mol)

Pormula Compound 1 2 3 4 5 6 7 8 T(K) Method Comments
cug* CHa* -— 298 - CoHg's+PA; linterpolated; see Ref. 114
— 18.5 12.4 7.1 5.0 3.6 2.8 3.0* 298, *269  HPMS
-— -— 11.7 6.6 4.7 3.6 2.9 298 HPMS
cugot HpCoH* (19.7) (11.9) (9.4) 298 FA CH30%-Hp0/HaCO(s)
(21.2) 13.4 10.0 6.0 44 3.3 2.3 298 HPMS CH30%~Hy0+APA
(19.9) 298 ICR CH30%-Hp0+APA
(20.0)¢ (1L.7)¢  (9.2)¢ 299 FA CHy0*-Hy0/H7C0(s)
ch302t  prot. formic 9.0 582 HPMS
acid
cH;Not (HpNCHO)HY  13.1 7.2 5.5 3.7 2.3 298 HPMS
chs* CHs* (34.9) 298 — CH30%-CH, +APA
CH50* CH3UBZ+ —-— - et see CH3t
CHsS* CHasHp* -— - ICR bracketed (*2 kecal)
5.2 ' 467 HPMS
CHgN' CH3NH3* 11.0 6.7 4.5 298 PHPMS
10.3 Zeb 3.7 3.5% 3% 298 urHe *269,%250
CHOzF3 CF3CO0H (21.4)¢ . 309 ICR CH30*-Hy0+APA
CgH30* CHyCo* 14.7 . 298 HPMS converts to CH3C(OH)2*
—— . ——— HPMS from Figure; quoted in Ref. 93
-— 13.8 9.9 6.0 4.7 4.1 298,%280  HPMS
CoH30F3™  CF3CHpOHp*  (23.4)€ 298 ICR CH30%~Hp0+APA
CaligN* CH3CNRF 16,3 10,0 8.2 47 34 25 298 HPMS
CoHst cHaclpt — 16.3 10.9 6.5 48 —— 4.8 298 HPMS CAHg's + PA (cf. Ref. 114)
e —— 10.7 6.0 4.5 3.5 298 HPMS
CyHsNP3*  CFaCHpNHzt 12,1 8.4 5.5 298 PHPMS
CaH50% CH3CHOHY 16.8 9.3 8.7 4.9 3.8 2.8 2.1 298 HPMS
CyH50Fp* CFyHCHpOHy* —-— —-— ICR bracketed (¥ 2 kcal)
Colis0p*  prot. acetic - -— -— see CHjco*
- acid
CaH502+ (cHzocHO)EY  14.0 8.3 7.2 3.8 258,%334 HPMS
caHz0% CH3CHpOHp*  —- ' — - see CpHs*
+ 4 300 PHPMS
C,B.0 (CHy) 08 . 1446 7.5 6.2 45 298 HPMS
15.4
CcoHzs* (CH3)psH* — ICR bracketed (* 2 kcal)
6.8 298 HEMS
CoHgN* CH3CHpNH3* 9.8 5.8 4.0 298 PHPMS
Catight (CH3)pNHp* 8.2 6.1 4.0 3.0 2.1 3.0* 298,*255 . HEMS
C3H50% CH3CHpCO*  13.2 298 PHPMS
—— -— 9.2 5.4 298 PHPMS
Catiz* CH3CHCHp* ~— - 10.1 5.7 4.2 3.3 2.6 298 HEMS
et (cug)pcHt 9.2 9.7 I Jp— 300 HEMS
377 — — — — 298 — Calgrg + PA (as in Ref. 114)
— — 9.2 5.5 4.1 3.1 2.5 1.9
c3tz0* (cHz)coHt  12.8 6.7 6.2 4.3 3.3 298 HPMS
c3Hz0" CH3CHYOCH3 5.6 298 HPMS
C3H70,% prot. propionic -— — —— see C3H50%
acia -
C3Hg0* n-C3Hy0Hp*  ~=- —— —-— see C3Hy
CaHgot i~CaHyoHy* o —— see C3H*
C3HgSa* (cHy)asat  ((11,2)8 525 PHPMS 8(CH3)35n*-Cl30K
C3HjoN* nC3tizNHzt 8.7 5.3 3.4 2.5 298 HPMS
C3HIoN*  (CH3)3NHY 7.3 4.0 2.6 3.0% 298,%256  HPMS
C4Hs0% furant®* 7.9 298 HPMS
C4H702* (CH3CO0CH=CHp)H* 5.4 492 HPMS
Cyg* (cH3)3ct 4.6 — 9.1 5.4 298 PHPMS
-— 298 —_ CAHgtg + PA (as in Ref. 114)
c4Hgot c~C4HgoHt 13.2 298 HPMS tetrahydrofuranit
C4tg0t  1,4-dioxanen™ 13.2 298 HPMS
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Table 3. (contiaued) Thermodynamic quantities for the gas-phase hydration of organic ions.

-AHf-1,n (keal/mol) ~85g-1,n (cal/K mol)
Ref. Formula Compound 1 2 3 4 5 6 7 8 |3 2 3 4 5
118 C4Hg0p* HH(CH3COOCHCH3)  20.3 ' 28,5
85  GiH oNO* CH3(N(CH3)2)COHY  16.5 12,3 9.3 (3.0) 26,3 204 19,2 121.6)
118 cgupgo*  (Clig)gcut(odusl 10,8 Toa3s
~-=  C4Hip0*  (Ch3)acoz* — —
117 G40t (CHaCHy)p0u* 20.9 30,0
117 CyHyyup* CHaOH(CHp)z0CH3  15.1 21.3
326 ChHygN*t N(CH3)4* 9.0 (9.4) 21,5 t22]
121 CsHsNC1* 4-ClpyridineH* -— —
121 CsHsNpOp%4-NOgpyridinedt  ——- -—
121 CygNt pyridinedit  15.0 9.6 8.3 25,5  19.6  19.6
125 16.1 27.0
126 CsHghog* prolinedt 18,9 36.8
85  Cshyot (cmC3H5 )(CH3 )CONF18.2 118 10,2  (10.0) (9.7) 26,8 20,8 19.3  [21.6] [22.1)
117 CsHpy 0t c-CgHjpont  19.5 ' 25.2
126 CsHyaNog* valinent 19,3 36.3
117 CsHyy0p*  CH3OM*(CHp)30CHy (9) t22)
121 CgHsha*  4~CNpyridiaeH* 16,0 0.4 8.9 8.2 25.7 2062 20,2 19.7
121 CgHshg*  3-CNpyridimed* — -—- -
127 CyHgNo3*  o=NOgphenolt¥ === i
127 CoHpNU3*  w-NUzphenolht — —
127 CoHgNO3*  p-NOzphenolt*  ~=- —
127 CgHgoCl*  o~Clphenollt —— —
127 Cptp0CL*  m—ClpnenolM* — —
127 CohgOCI*  p=Clphenoli* — —
93,70,1% Cohzt benzeneht <17y —
128 CgHINF*  m-Fanilinent  (14.8) 122)
128 CgHyNCI*  m~ClanilineN*  (14.8) {22}
127 CpHpup*  o-OHphenolW* — —
127 CgHy0p*  m-OHphenolH* -— ——
127 CgHyop*  p-Oliphenolut — ——
121 CeHgNt  4=CHaypyridineH* 14,7 26.6
128 Cyligh* anilinelt (15.1) [22]
121 CoHgNO™  4~CH3OpyridineHT == ——
128 CphigNot  meUHanilineH*  (12.5) ’ 122]
128 CgHgNp* o-NHpanilinew* (13.9) [22]
128 CoHgM,t m-NHpantlinent { 9.9 {22]
128 CgHgNp*  p-NHpanilineHt (14.7) [22]
117 CgHp ot (c~C3Hg)H0H* 1646 26.0
129 CgHyaNO3* (CH3CONHCH(CHy)- 13.0 12.4 9.5 21,2 26,0 2.5
COpCH3 ) HY
117 CeHis0%  (n-Caty) 0H* 213 33.8
117 CeHps0t | (1-Csliz)pout 17.8 29.4
1R rgHy et {nwigly) it 12.2 2547
125  CgHpgh*t  (CH3CHp)yNH* 13,2 27.3
123;121 CyHs0* - CgHsCot 25.8 18.7% 42.9
127 CzHgNO*  p-CNphenolut ——— o
128 CpHjNF3* w-CFyanilineHt  (16.1) [22)
128 CyHyNpt  m-CNanilineW*  (17.3) [22]
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~865-1,n (T) (keal/mol)

Foraula Compound 1 2 3 4 5 6 7 8 (K) Method Comsents
C4ligoy*  H*(CH3COOCH2CH3) 11.8 298 HPMS prot. ethyl acetate
C4HioNO* CH3(N(CH3)2)COH* 8.7 4.4 3.6 3.2* 298,%268  HPMS
C4Hyp0%  (CHy)zCHY(OCH3) 3.9 298 HPMS
C4lp30*  (CH3)acoHp* - - - see (CH3)3C*
C4lg10%  (CH3CHp)0H* 12.0 298 HPHS
C4H3102" CH30H*(CHz)20CH3 8.8 298 HPHS
€4l Nt N(CH3)4* T 2.8 3.6* 298,%255  HPMS
CsHsNCLY 4—Clpyridined® 4.9 400 PHPMS
CstigNy02+4-N0zpyridinetrt 5.9 400 PHPMS
CsgN* pyridinelt  4.8. 1.8 0.5 400 PHPNS
5.3 400 PHPMS
CsHghog* prolineHt  11.9 300 HEHS
CsHoo* (c=C3H5) (CH3)COH*10.2 5.6 bab 40" 3.5% 298,7284 HPHS *281
CsHp0% c~CsHjgoRt 12,0 294 HPMS
C5HzaN0yY valinet* 8.4 300 HPMS
C3Hy30zt  cHsoub(Chp)yocHs 1.9 324 HPME
CelisNy*  4-CNpyridineH* 5.7 2.3 0.8 0.4 . 400 PHPMS
CeHsNzt  3~CNpyridinedt 6.0 400 PHPMS
CgHgNO3*  0~NOpphenollt 6.7 427 PHEMS
CglgNO3t  w=NOpphenoli¥ 8.1 427 PHPMS
CgHgNO3*  p-NOzphenold* 6.8 427 PHPMS
CeHg0Cl*  o-Clphenoli* 2.9 436 PHEMS
CeHe0C1t  m-Clphenolit 4.8 443 PHPHS
CgHigucl*  p—Clphenolat 6.2 453 PHPMS
Colizt benzenelt — - ICR from H30%-Colg < H3ot-Hz0
CgH7NF*  w-Fanilineit 5.3 433 PHPMS
CglyNC1*  w-ClanilineHt 5.3 433 PHPMS
CgH702*  o-Oliphenolit 2.9 454 PHPMS
CgHy02*  m~OHphenoli* 4.5 454 PHPMS
CgH702*  p-OHiphenolit 4ol 454 PHPMS
CgHgN'  4-CHypyridine® 4.1 400 PHPMS
Celigh* anilinelt 5.6 433 PHPMS
Cgligho*  4-CH30pyridinent 3.4 400 PHEMS
CgHgNO*  @-OHanilineH* 3.0 433 PHPMS
Cgligip* ' o-NHpanilineH* 4.4 433 PHMPS
CoHglp* m-NHpanilineWw* 0.4 433 PHPMS ring protonated
CgHglNp*  p-NHpanilineH" 5.2 433 PHMPS
CgH10*  (c~Cals) o 8.9 298 HEMS
Gpmy a0yt (83232::1)1#(“3)- Be7 L1 3al 298 HPMS N-acetyl alanine methyl ester
CeHps0*  (n-C3Hiy) o0t 11.2 298 HPMS
CeHys0*  (1-CaHz)pont 9.0 298 HPMS
CgHysS*t  (n-C3Hp)aSHY 4.5 298 HEMS
CgHigN*  (CH3CHp)3NH* 5.1 298 PEMPS
cyHgo* CgHsCo* 13.0 298 PHMPS *from FPigure in Ref. 121
C7HgNO*  p-CNphenol* 7.7 426 PHMPS
C7H7RF3* m-CFyanilineH* 6.6 433 PHPMS
7iNz*  oeCRanilfneR* 7.8 433 PHPMS
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Table 3. (continued) Thermodynamic guantities for the gas-phase hydration of organic ioms.
-AH:-L‘, (keal/mol) -AS:- {cal/K mol.
Ref.  Formsla  Compound 1 2 3 4 5 6 7 8 :'n 2 ’ 3 . 5
-— CyH70;%  prot. benzoic — .
acid
127 cyHzozt  prot. o-OM — .
benzoic acid
127 cjHgot  o-CHjphenold* — —
127 CyHg0*  m~CHaphenoln - _—
127  CyHgot  p-Claphenold —— -
125  CpHpoN* 2,6(cl3);
pyridineit 13.2 25.9
128 CylijoN*t w-CHzanilineH®  (13.5) 122}
128 C7HpgNO* w-CH3Oanilimed* (10.3) 122
126 CyH3oNS* m-CH3Sanilinedt (10.6) {22]
121 c7unNz* p;{gmﬁg 12,0 s
85  CyH310%  (c-Cas)CoH" 16.5 1.2 8.9  (9.1) 26,0 22.3  17.1  [21.6)
74 CyHys0z* H*(t-CsH}00CCH3) 13.8 12
85 Cghgo*  (CeHs)(CH3)COH'  19.5 12,7 (12.1)  (9.1) 29.1 211 122]  [21.6}
127  Cgpo* o-CpHisphemnold®  ~=- —
127  CgHy0* w-Colisphemolut  —- —
127 Cghy10*  p-CzHsphenolW®  ——= —
125 CgHpoN* 2-1-C3ly 14.2 28.8
pyridineH*
128 CgjoN* m-CpHsanilined®  (13.2) 22}
130 CgHpgN* CeHsN(CH3 )" 10.9 21
324 CgigN* N(CoHs) 4t (7.0) f20]
74  Colijj0z* H'(CgHsCHz00CCH3) 13.7 12
129 CgHoNO*  (Cos)(N(CH3)2)
cox* 26.3
125  CoHygN* z,e(czns)% 113) (28.6)
pyridinel’
s Gt BT 12 30.8
125 CqHggN*  (n=CaHy)ane® 12.5 30.2
301 CypHpy0s* 15-crown-5 21,6 33.0
etheri®
125 CpMpsNt  2,6(1-C3Hp)2 12,8 32.1
pyridinett
301 CyHgsDet  18=crown—6- 26.4 ET
etherh®
117 CygHyyot (a-CgHya)ooHt  18.2 31.8
125  CpahggN* (n=CqHig ) 3NHY 13.6 36.4
125 CpaHgoNt  2,6(t-Cylig)y 12.5 a1
pyridined*
118,(131) CH30Hy++ CHaOH - —— 1.2 104 (9.4) — — 23.0 235 122
118,(131) CH3OHg*e2CHAOH == 11.8 9.2 (9.3) -— 25.5 20,2 |22}
118 CH3UHp%+3CH30H  12.1 g6 (9.1) 27,0 19,0 122}
118 CligOHp*+ 4CH30H 1040 23.8
118 ChzCNHt «CHICN 15.9 15.3 .3 (8.7) 2.6 5.2 223 2]
118 CH3CNH™» 2CH3CN — 9.7 bt 122)
122 (CH3)20H* 1643 13,6 1L 38,8 26,6 26.8
(CH3)20
122,130 (CH1)70H*+ (23.0)¢ 11,4 (37.8)  30.3
2(CHy)20
302,132 CH3u™ (19.9) ==~ - 122) -— -
132,104 — —— -— - - -
132,106,302,11  CH307«CH30H. - —
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-—Ac:_l ,a (T) (kcal/mol)

Formula Compound 1 2 3 4 5 6 7 8 T(K) Method Comments
C7H70;*  prot. benzoic  ~—- = - see C7H50%
acid
cyi703%  prot. o-OH 5.5 452 PHPMS
: benzoic acid
C7Hg0*  o-CHgphenoldt 4.4 447 PHPMS
C7tg0*  w-CH3phenolW* 4.2 454 PHPMS
CyHg0* p~CHzphenoli* 4.6 447 PHPMS
CyHjoN* 2,6(CH3)2 5.5 298 PHPMS
pyridined?
CyijoN*  w-CHzanilineH* 4.0 433 PHPMS ring to N protonation on hydration
C74)0NO*  m-CH30anilineH* 0.8 433 PHPMS ring protonated
C7H1oNS* =m—-CH3SanilineH* 1.1 433 - PHPMS ring to N protonation on hydration’
CyHpiNg* 4=(CH3) N 2.1 400 PHPMS
pyridinelt
CyHy10%  (c-C3Hs)aCOMt 8.5 3.9 3.8 3.3* 298,%269  HPMS
C7H3509% H*(£~CsHyj00CCH3)10 298 HPMS prot. t-amyl acetate
Cggo*  (CgHs)(CHa)coH* 9.3 406 3.9%  3.0% 298,*375  HPMS #284
CgHy10*  o-CgHisphenolut 3.6 455 PHPMS
Cghy10*  w-CpHsphenoint 3.9 453 PHPMS
CyHy 0t p-CyHsphenolH® 4.2 455 PHPMS
ugtgnt Zz~1-~C3ty7 546 298 PIRMPE
pyridineH*
CgHigN* m-CyHsanilimedt 3.7 433 PHMPS ring to N protonation on hydration
Cgiiga* CgHsN(CH3)oHY 4.6 298 -—
CcgHyon* N(CaHi5)4t 2.4 233 HPMS
Cgt}10;%  HY(CoHsCH00CCH3)10 T 298 HPMS prot. benzyl acetate
ColizaNO*  (CeHs)(N(CH3)2) 7.3 298 HPMS
cont
Cgliy 4N* 2,6((:2“5)3 2.3 394 PHPMS
pyridined
CotyaN* 2-t~C4Hy 5.0 298 PHPMS
pyridinent . .
CoHigant (n-C3H7)3Nu* 3.5 298 PHPMS
CyoH2105% 15-crown—5 11.8 298 HPMS
etherdt .
cpaHight  2,6(i-C3ly)y 3.2 298 PHPMS
pyridineHt
C3zHp50"  18-crown-6- 16.1 298 HPMS
ethert*
C1gHp70%t  (n-CoHy3)p0Ht 8.7 298 HPMS
Grztizght™  (n-Gqlty) yeurt 2.8 298 PHPMS
CyaHN*  2,6(t-Cylg)z 0.3 298 PHPMS
pyridineht
CHjOMp*«CH30H  (7.3)¢  (2.4)¢ 0.8 =0.2 3.5% 452,%269 HPMS ¢ ¥r-CH30H/H20
CH3OHp"+2CH30H (3.1)¢ 0.3 0.1 3.3° 432,274 HrMs © #'-CH3UH KU
CH3OHp*+3CH3OH 4.0 2.9 3% 300,%274  HpMS
CH30Hp ¥ v4CH30H 2.9 300 HPMS
cHyoNit-CH3CN 8.5 7.7 3.6 2.9% 100,%314  HPMS
CH3CNH*+2CH3CN  —— 2.8 316 HPMS
(CH3)20H*s (4.7) 6.3 3.6 300 PHPMS
(CH3)20
(CH3) 20K (11.7) 2.4 300 PHPMS cH¥-(CH3)20/H20
2(CH3)20
CH30™ (13.3)¢  (8.3)¢ — 296 HPMS €OH-H0/CH30H(s)
— — (6.7)¢ 296 FA COH™~Hp0/CH30H(s)
CH307+CH30H (8.3)¢ 296 FA COH™-HZ0/CH30K(s)

J. Phys. Chem. Ref. Data, Vol. 15, No. 3, 1986



1026 R. G. KEESEE AND A. W. CASTLEMAN, JR.

Table 4. Thermodynamic quantities for the gas—phase association of the rare gases to ions.

(kcal/mol) (cal/K mol) (kcal/mol)
0 0
81,0 -453-1,n “MGo-1n (D g
Ref. Neut. Ion 1 2 3 1 2 3 1 2 3 T Method Comments
150 He Het 5445 — — —— ES
151 58.8 -— — — s
152 —_ -— = -1l.6 300 DT ¥corrected for neglect of 1n T term
153 — -— — =19 300 SAMS
154 —_— = - —_— e e — 0.6 77 DTMS
150 Net 16.0 — _— — ES
150 art 0.60 -— —_ —_ ES
155 ut — -— -3.7 309* DIMS *1ow E/N
156 3.16 -— M
304 1.09 — M
305 1.71 — M
306 1.69 — M
307 1.64 — s
156 Na* 1.38 — -— -— M
304 0.93 — M
306 0.79 -— M
307 1.19 — s
156 Kt 0.53 —_ —_ -— M
308 0.57 —_ M
306 0.53 — b
307 0.58 — s
304 cst 0.32 — -— — M
307 0.36 — s
150 Ne Net 31.4 — -_— -— PI
151 30,0 — s
150 ArT 1.8 — -— — PI
150 Kt 1.27 — — — PI
150 xet 0.95 —_ -— — PI
156 it 3.34 — — — M
306 2.86 —_ "
307 2,63 - s
156 Na* 1.45 — -~ _— M
306 1.52 —— M
307 1.76 -— s
156 Ne K+ 0.95 — M
308 (cont'd) 0.99 -— 3
306 0.92 M
307 1.09 s
156 Rb* 0.78 — M
306 0.77 M
156 cst 0.65 — M
307 0.56 s
157 Ar Art 2848 — — — s
158;23;159 (27.8)8 5.1 - (12.8) 20,5 —- (24.0) 3.5 2.0 (298);77 PHPMS 8Ny *-Ar+8(1P)
160 28.4 — P1 cf. Refs. therein
150 29.3 — PI
161 30.7 — PF
151 30.9 -— s
150 ket 12.2 — -— — PI
162 13.6 — PL
150 Xet 4.1 -— -— — PI
162 3.2 -~ PI
163 6.0 19.4 0.2 298 SIFT
lo4 Lt 4.1 ~7 2.6 215 DTMS
165 — 1.9 ny* DTMS *low E/N
156 B — ~— M
305, 6446 — - M
307 7022 — -— H
164 Na* &b — — — DTMS
156 4.87 — M
306 4.39 . — ¥
307 3.7¢ s
156 Kt 2.74 — — -— M
304 2,79 -— M
309 3,16 — M
308 2.63 — M
305 1.97 . — M
306 2.94 — M
307 2.87 —_ s
156 Kb* 2,84 — — -— M
305 2.03 — El
306 1.98 -— M
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Table 4. (continued) Thermodynamic quantities for the gas—phase association of the rare gases to ions.
(keal/wol) (cal/K mol) (kcal/mol)
0 0 0
~8Hp-1,n ~ASp~1,n ~46x-1,n (T) )
Ref. Neut. Ion 1 2 1 2 1 2 T Method Comments
156 Ar cst 228 — — — M
305 (cont'd) 1,95 -— M
306 1.96 _— M
307 1.46 —_ s
323 Hgt 5.3 _— -_— -_— PL
158 Nt (25.4)8 (13.7) (21.3) 298 PHPMS sNy*-N,
166 coz* 6.0 —_ -—_ -— 34
305 Br™ 1.36 - — — M
150 Xr Krt 26.5 —_ — — PI
160 26.5 — PI cf. Refs. therein
167 26.3 _— BF
151 27.9 -_— s
150 Xet 8.9 — - r1
162 8.5 ——— PI
156 Lt 16.4 —— -— — M
306 9.2 — M
307 10.6 — s
164 Na* 5.8 18.5 1.6 225 DTMS
156 6457 — M
300 5.08 — M
307 4.84 f— s
156 Kt 3.71 — —— — M
305 321 — u
306 2.94 —— M
307 2.89 — s
156 Rot 3.34 — — — M
305 2.64 _— M
306 2.67 — M
156 cst 3.07 -— -— M
305 2.79 -_— M
306 2.72 - M
307 2.33 —-— s
310 ozt 7.6 -— —_ . PF
305 Br™ 2.01 — -— — M
157 Xe Xet 22.4 - — —- s
168 — 6.75% — 18.7% — 1.2 298 DTMS #corrected for 2aT term
169 22.8 — PI
170 23.8 PL
151 22.8 s
156 Lt 20.8 - — — M
306 12,6 — M
307 12.3 — s
156 Nat* 9.52 — — — M
306 5.94 — M
307 5.97 -— s
156 x* 5.33 - M
305 4.31 —_— M
306 4,84 — M
307 3.78 — s
156 Rb* 3.62 — — — M
305 2,84 — M
306 4.26 — M
156 cs* 3.55 - -— —— "
304 2.44 — M
305 2.51 — M
306 2,62 — M
307 2.75 — s
m - 6.5 - o — s
172 [ 4 3.1 — _— _— M
305 3.1 -— — — M
305 Br™ 3.35 — _— — M
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Table 5. Thermodynamic quantities for the gas-phase association of diatomics to ions.
—Aﬂg..l,n (kcal/mol) -As:-l,,, (cal/K mol)

Ref. Neut. Ion 1 2 3 4 5 1 2 3 4 5
173 Hy Hz* 9.6 4.1 3.8 2.4 24,6 19.8 20.2  19.3
174 9.7 1.8 25.5 10.8

175 5.1 9.6

176 5.8 12.5

177 8.6% 23.5%

178 6.6 3.1 14.5  16.9

179 5.6 11.5

178 7.1 3.4 17.0  16.1

180 HNgt 7.2 1.8 22.6 17

180 HOpt 12.5 22

180 H(02) 2% 4.0 17

181 Heot 3.9 20.5

182 Lit 6.5 —-

91,19 chzt (44.4)¢ -

57 CoHst 4.0 TC140 K 19.6

11.8  T>170 K 25

57 i-CaHyt  (<2.5) [20]

102 OH™ ~7 —

183 Ny N* 60 —

184 59 —

91 59.4 —_

91 ot 55.3 —

185 Lit - —

186 Na* — —

96 8.0 5.3 18.6 18

186 k¥ ——— —

187 catloNy  —en — — — —— — - —— ——— —
188 Nyt 22.8 19.5

158 2.4 16.2

189 20.1 11

190 11.5 -1

191 20.8 -—

22 op* 5.69 18.9

192 5.2 4,3 3.5 15.8  13.8 12.1

193 — S

194 oyt 2,94 == 0.1 -

21 Not 5.16 18.9

195 4.45% 15.7%

192 4.4 3.9 we- — 13.3 12,6 === —
196 — -

180 Hyt 16.0 4.0 3.8 3.5 (3.2) 24 18 20 20 [20)
197 1445 20.4

198 HyCN* 7.6 5.1 3.2 3.1 3.2 22.2 19,9 13,1 13.8 15.2
19,180 u3* (24.1)¢ (24.3)

199 CHs™ 6.8 19.7

199 CaHs 6.9 4.6 18.2 1049

200 0y ot 48 6.9 0.9 i - -

201 49,y -

202 42.9 ——

203 ot 9.5 20

24 2 10.8  6.87 2,54 2.46  1.84 25.0 3L.8 19.8 23.9 17.0
204 Ya0 20.6

20U 9.7 -

205 6.0 -

206 S -

207 ——— -
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AGg-—l,n (T) (kcal/mol)

Method

Neut. Ion 1 2 3 4 5 T (K) Comments
Hy H3t 2.3 -1.8 -2.3 -3.4 300 PHPMS
2.0 -l.4 300 HEMS
2.2 300 HPMS
f2.1 300 DT
1.6 300 DTMS *corrected for neglect of £nT term
2.2 -2.0 300 HPMS
2.2 300 HPMS deuterated
2.0 -l.4 300 HPMS deuterated
HNpt 0.4  -3.3 298 PHPMS
HOp* 6.0 293 PHPMS
H(02)p* -1.1 298 PNEMS
Heot -2.3 300 PHPMS
Lit — — EI (4.6 kcal/mol)
cug* —-— 298 — from AHg+PA's; cf. Ref, 57
Colis™ 1.3 140 HPMS
7.3 180
i-C3Hyt  <0.9 170 HPMS
o8- -— -—- RET
Nz N - - EL
— - EL
— 298 -— AHg's
ot — 0 — AHg's + IP (N0)
Lit 5.6 4ub 318* DTMS *1low E/N
Na‘t 1.95 310* DTMS *low E/N
2.2 -0.3 310 FA )
K+ 1.0 310* DTMS *Low E/N
catZ.N, —— —— -— — 4.6 296 FA
Np* 17.1 298 HPMS
19.6 298 PHPMS
16.8 298 DTMS
11.8 298 DT
- — PI
0y* 0.1 296 PHPMS
. 0.5 0.2 -0.1 0.7%  0.7% 296,%184 HPMS 204
0.0 296 FA
o4t 0.6 0.5 230 HPMS
Not 1.3 204 PHPMS
1.23 204 DTMS Feorrected for neglect of ln T term
1.7 1.3 0.9 0.4 204 HPMS
~0.5 200 FA
HNpt 8.8 =14 ~2.2  1.35% 298,%92  pupms
8.4 298 PHPMS
HoeNt 0.9 -0.9 0.7 -1.0 -l.4 300 HPMS
H3t  (16.8) 298 — CHNp*-Hy + APA
cust 0.9 298 HPMS
Cois 1.5 1.3 298 HPMS n=2, deuterated
03 of - e e -— PI
— —_— PF
— -— PF
ot 3.5 298 PHPMS
3.36  2.60 -3.36 -4.66 -3.23 298 PHPMS
3.5 298 PHPMS
_— —_— PI
_— — PI
3.3 — DTMS
3.8 300 DTMS
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Table 5. (continued) Thermodynamic quantities for the gas—phase association of diatomics to ioms.
~AHp-),n (keal/mol) ~85g~1,n (cal/K mol)
Ref. Neut. Ion 1 2 3 4 5 1 2 3 4 5
193 02 Ot - —
89  (cont'd) — —
196 Not — —
180 HOp™ 20,0 6.6 (3.2) 27 22 [20]
180 H3* (12.5)€(11.5)¢ (19.6) (22)
155 Lit — —
208 Na* - -
187 cat — —
187 cat2 — _—
291 o~ (K32)¢ —
209 42 —
210 38 —_—
211 (39.0)¢ —
212 0y~ 13.55 32
213 — —
214 co cot 28 —
215 . —_— —
197 (>25.4) [20}
191 22.4 —_—
180 Heot 12,8 6.6 6.3 6.2 5.8 24 24 26 29 3z
197 11.7 20.9
216 10.8 22.5
19,181 uyt (44.5)c (23.3)
217 Nat 12.6 7.5 20,4 15.1
191 No  Not 13.8 7.4 3.7 3.5 2.3 -—
218 13.6 -—
69 -— -_—
219 HF  HpF¥ 25 14.8 —
41,98 ¥ (38.5) (21.9)
295,4 a- QL8 (22.5]
21y Hcr Helt 20 -
96 Nat 12.2 20.4
332 Cetlg® 7.3 -
' 23.4 2647
220 c1- 23.7 15.2 1L7 10.3 (g-g) 24,4 23.4
113,100 (20.4)¢ [23.5]
295,4 (23.1)
21.8 (20.9)
113,(220) CloeHp0 16,0 (12.3)¢ (
.7
113,100 C1=+2H0 (13.0)¢ (21.7)
112 HS04~ (15.7)8 (15.1)
221 1~ 14.2 22.7
219 HBr HBrt 23 -
222 - O17.5)¢ {22]
.9
222 NO3™e  (16.0)8 (22.9)
HNO3
222 Noy~  (>21)S (23)
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869-1,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 5 T (K) Method Comments
02 02"' 3.4 296 FA
(cont'd) 5.9 200 FA
Not  <-0.4 200 FA
Hop* 12,0 0.0 1.a* 298,%105 . puPMS
B3t (6.7) (4.9) 298 PHPMS CHOyt-Hy + APA; €O2/Hy system
Lit 4.2 319% DTMS Xlow E/N
Nat 0.2 310¥ DTMS Xlow E/N
cat 6.0 296 - FA
Cat2  —ww mem eem e 4.6 296 FA
o~ — - PF Cbased on D(07-0)
- - CID
- -— PF )
e _— _— ¢ from EA(Q3), D(0-07), and EA(O)
0y~ 4.0 298 PHPMS
3.5 300 DTMS
co cot —-— -— EL from IP's and AHg's (error %7 kcal/mol)
4.92 340 HPMS reported but equilibrium uncertain
>11.5 695 PHPMS
—— — PL
HCo* 5.7 =0.6 ~-l.4 =2.5 -3.8 298 PHPMS
5.4 300 PHPMS
4.1 298 PHPMS
H3t  (37.5) 298 —_— CHCOT-Hp + APA
Na*t 6.5 3.0 298 HEMS
No  no* - — PI
— —— PL
7.0 1.9 296 SAMS
HF  HpFt - — PI
F- (32.0)8 298 ICR SF™-Hp0
ci‘ (15.1)% 298 ICR fG1L7-t~ChligOH
HCL HC1Y - - PI
Na*t 6.1 298 FA
Coligt  —= —— PI benzenet
c1™ 16.7 7.9 4.7 2.4 ' 298 PHPMS
(13.6) 298 HPMS CHC1/Hp0
(16.0)° 208 ICR BCL™wt~CqHgOH
C17«H30 9.5 (6.1) 298 HPMS CHC1/H20; deuterated mixture
ci-. 280 (6.5) 298 HPMS CHC1/HpO; mixed clusters deuterated
HS04™ (11.2) 298 FA SHS0, 120
1 7.4 298 HPMS
HBx HBrY - —— P1
Br-  (09.4) 367 FA €Br™/N03~-HNO3 /HBr(s)
No3™e (9.2) 298 FA SNO3™ «HNO3~HNO3
HRO3
NO3™ >12.7) 367 FA SNO3™-HNO3
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Table 5. (continued) Thermodynamic quantities for the gas-phase association of diatomics to ioms.

~AHpg-1,n (kcal/mol) ~A89-1,n (cal/K mol)

Ref. Neut. Ion 1 2 3 4 5 1 2 3 4 5
223,91 Clp C1” (17.0) —_

224 Ip I (24.0) —_

320 NaF  Na* 62.7 47 _— e

320 ScFpt - 83 72 67 — e e e
30 NaCcl Nat 42,4 17.6

322 KF F~ 46,4 .

30, kel k* 41.2 19.6

30 KBr K' 40.8 22.8

319 41.5 —
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A6o4 ,n (1) (kcal/mol)

1033

Neut. Ion 1 2 3 4 5 T (K) Method Comments
cly o©1” -_— 298 SAMS based on Cl™+S07Cly = Cl3™+S03
I, I — - -—- MHg's
NaF Nat —-— — - MS Knudsen cell
S(:l?z+ — - MS Knudsen cell
NaCl Nat 28.3 800 MS Knudsen cell
KF F~ —-— 1100 MS Knudsen cell
Kcr Kkt 25.5 800 MS Knudsen cell
KBr k¥ 22.6 800 MS Knudsen cell
== 800 MS Knudsen cell
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Table 6. Thermodynamic quantities for the gas—-phase association of triatomics (except H30) to ions.
-Alig-l,n (kcal/mol) -Asg_l’“ (cal/K mol)
Ref. Neut. Ion 1 2 3 4 5 6 1 2 3 4 5
95 C0; Na* 15,9 11,0 9.7 (8.4) 20.1 21.7 24.0 [25)
96 13.7 19.8
208 — = —_— e
9 'y 8.5 15.2
225 — —
62 cst 6.2 14.3
95 NateHp0 12.6 22.5
95 Nat+2H20 10.3 23.9
95 Nate3H20 (7.2) [25]
187 ca*2.c0p —- -—-
187 ca*t2.CaC03 --- —
166 cox* 13.6 —
226 16.2 6.0 21,1 24,0
227 15.8 22.8
228 17 —
229 11.8 3.3 2.8 —
328 15.6 7.4 6.0 19.1  23.4  21.9
230 o+ <1046 e
231,24 (10.5)8 (20.7)
226 (>21.4) 7.5 120} 15
207 e —_—
328 11,0 8.5 6.6 4.8 21.7 21,1 21.3 17.8
196 No* <13.8 _—
327 Hcot 12.6 7.2 6.9 2.4 19.7 22.7
226 HCO* 20.1 24.2
216 19.1 27.1
327 18.0 6.9 22,2 23.0
226 H30* 14.4 20.7
327 5.3 12.4  10.5 24,6 26,5 26.9
187 Nt -— —_
232 chandzt  13.2 21.4
232 CaHsNH3*t 11.2 20.8
148 F —— -—
- 19.6
221 Gl 8.0
327 7.6 7.2 6.8 18.2 20.8  22.4
221 1~ 5.6 18.2
233 0" 52.1
234 42
235 57.7
236,210 (>51)8 e 21.8
221 - 1
298 oH~ 88 -
237 0 18.4 L
101,103 -— —
89,212 -
101,103 0y~*H0 - -
221 Nog~ 9.3 24.2
221 s03~ 6.5 20.7
238 ocs ocst 17.2 1.6 - -
238 csg* 5.8 -
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“BGp-1,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 5 T (K) Method Comments
Coy Nat 9.7 4.3 2.3 0.65 310 HPMS
7.6 310 FA
6.6 4.8 310% DTMS Xlow E/N
Kt 3.8 310 HPMS
3.7 310% DTMS Xlow E/N
cst 1.9 298 DIMS
NateHy0 5.9 298 HPMS
Nat+2H70 3.2 298 HPMS
Nate3H20 -0.25 298 HPMS
cat2.¢oy —— mmm mem 8.0 296 FA
ca*2.cacos e e e 7.6 296 FA
copt — — P1
9.9 1.2 298 PHPMS
9.0 298 PHPMS
- —— EI (%5 kcal/mol)
——— . — PI
9.9 4.3 0.5 298 HPMS
up? - —_ PF )
(4.3) 298 FA s0,%-0,
>9.4  3.0* 600,%298 PHPMS
4.4 298 DTMS
4.5 2.2 0.3 0.5 298 HPMS
Not — - .FA < No*eNO
HCOt 6.2 1.3 0.1 298 HEMS
HCOy* 12.9 298 PHPMS
11.0 298 PHPMS
1.4 0.0 298 HPMS
H30t 8.2 298 PHPMS
8.0 4.5 2.5 298 HPMS
NHg 2.25 296 FA
CH3NH3* 6.8 298 PHPMS
CoHsNH3* 5.0 298 PHPMS
F~ >11.6 298 FA
o 2.2 298 HPMS
2.2 1.0 0.1 298 HPMS
- 0.2 298 HPMS
o — PF
— PF *not lowest state
— CID . )
f— FA § 07-03
—— 0.6 298 HPMS
on- — -— ciD
0y 12.1 298 DT _
2 (12.9)8 296 FA S 077-H0
(10.0)s 298 FA s 057-07
027 +H0 (8.2)8 296 FA $ 077 +*Hp0-H20
- 8 HPMS
NOy 2.1 29
- 98 HPMS
503 0.3 2
ocs  ocs* — - - PI
; — — PI
csyt
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Table 6. (continued) Thermodynamic quantities for the gas-phase association of triatomics (except Hz0) to ioms.

—Aﬁg_l’n (kcal/mol) —Asg_l’n (cal/K mol)

Ref. Neut. Ion 1 2 3 4 5 6 1 2 3 4 5 6
239 csp st 39.7 —

226 syt 21.9 17.1

239 28.8 -

239 cst 36,0 ‘ _—

226 csyt 21.9 21.9

240 17.5 4.4 3.9 2.6 —

226 HCSot 11.1 2644

241 CoHg* 12,2 24

89 Nz0  0pt —_— —_—

229 Npo* 13.1 e

235 oNO O™ 41.5 —

235 09N 0™ 110 e

242 03 No* <13.8 ——

231,24 0t (14.5)8 (20.5)

292 Na* 12.5 —

40,28 HCN  Lit (36.4) (25.8)

147 HyeNt 30.0 13.8 11.8 9.2 32 23 25 26
146 26,1 1b.4 23 21.2

146 NHgt 20.5 17,5 13.7 11.1 8.5 7.4 20.2  25.6 23,4 22,1 20,5 19.9
118 CH3NH3t  20.8 ' 22.9

118 (CH3)3NHY  16.8 23.0

118 (C3Hy)3NHt 13,8 29.0

147 (CH3)CHY  30.8 32

147 t-C4HgT  16.3 25

88,70 H30% (32.5) (24.3)
146,(19) (32.3) 18.8 13.2 (24.9) 20,4 16.1
243,115,70 - Hpcout —— e

41,98 F (39.5) (22.2)

295.4 - (21.0) ' [23.71

244 HyS  Hps* 7.0 3.2 1.2 1.4 2.6 — -

245 21,2 4.2 — =

86 H3s* 15.4 9.1 8.4 6.7  (6.1) 2404 20,9 24,5 24,7 [24]
73 12.8 7.2 5.4 3.3 18,7 17.3 14 10
245 10.6 - - -

312 10.8 6.0 44 2.5 - = == s
86,(70) Hyot+ (24.9)s 13.3 (25.5) 21.7

73,19 (20.7)¢ (17.3)

86,70 H30"+Hy0 (13.6)% (23.0)

145,19 cHg* (42.1)¢ (22.7)

91,19 cuz* (82.4)¢

118 NHgt 12,0 18.5

118 CH3NH3*  (11.3) [22]
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~8Gp-1,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 5 6 T (K) Method Comments
csy; st — — PI
syt 16.8 298 PHPMS
— -— PI
cst — — PI
csyt 15.4 298 ' PHPMS
-— -— PI
HCSot 3.2 298 PHPMS
CeHg* 5.0 298 PHPMS
Nzo 0o (8.9)5 200 FA s 09%-03
N0t o — PI
oNo 0™ -— - CID
0N 0~ - - CiD
03  Not — -— FA <NO*+COz
0y (8.4) 298 FA 50,+-0y
Nat -— - FA
HCN  Lit (28738 298 ICR sLit-Hy0
Hycnt 20.5 6.9 4.4 1.5 298 PHPMS
19.3 8.1 298 HPMS
NHgt 14,5 9.9 6.7 4.5 2.4 1.5 298 HPMS
CH3NH3* 14.0 298 HPMS
(CH3)3NHT 9.9 298 HPMS
(C3ly)3NHt 5.2 298 HPMS
(CH3)2CHY 21.3 298 PHPMS
t-C4Hg?t 8.8 298 PHPMS
H30*" (25.3)s 298 ICR sH30"-Hp0
(25.0)¢ 12.7 8.4 298 HPMS CHaCN*-Hpo+PA
HpCon* (20.6)s 298 FA SHyCOHt-HyCO
F- (32.9)s 298 ICR SF™-H0
o1 (13.9)8 298 ICR SCL=~t~C4HgOH
Hys  Hps* - —— PI
—_— e PT
Hyst 8.1 2.8 1.0 -0.7 1.66% 298,*185 PHPMS
7.2 2.0 1.2 0.5 300 PHPMS
- -— — PI
-— ——— = - — PI
H30t (17.2) 6.8 300 PHPMS SH30*-H20
(15.5) 300 — CH3s*-H0 + APA
H30%+H0 (6.7) 300 PHPMS SH30% «Hp0-H)0
cugt (35.3) 298 -— CH3S*-CH; + APA
cHgt 298 —_— CAHf's + PA's
NH,t 6.5 298 HPMS
CH3NH3* 5.4 270 HPMS
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Table 6. (continued) Thermodynamic quantities for the gas—phase association of triatomics (except H20) to ions.
"Aﬂg—l,n (kcal/mol) ‘Asl?l—l,n (cal/K mol)
Ref. Neut. Ion 1 2 3 4 1 2 3 4
41,98 HpS F~ (34.6) (18.7)
(cont'd)
96 S0y  Na* 18.9 20.3
217 -_— 16.6 14.3 (12.3) -—= 25.5 26.9 [27]
62 cst 10.8 18.9
94 Na*eHp0  14.1 17.4
246,69 Not+ -— -—
89,24 ot -— —
247 so* 13.8 ——
247 sop* 15.2 —
333 C4Het 3.7 ——
333 cyhgt 2.4 —
223 ¥ >59 e
41,98 (43.8) (23.0)
221 c1- 21.8 12,3 100 8.6 23.2 22,7 23.1 23,2
101 — -_—
112,100 (22,2)s (24.1)
311,4 (20.9) [20.8]
221 1~ 12.9 10.1 9.2 20.2 21.6 24,7
101,233 0~ (>60)s —
221 -_— 13.3 — 18.9
221,101 co3~ ©14) 12u]
94,(100) C17«H0 17.4 (11.8)¢ 20.2 (26.0)
101 — -—
94,100 C17+2H30 (14.1)¢ (19.4)
221 NO2™ 25.9 9.0 6.6 36.8 16.8 . 13.4
248 - 9.8 — 21.5
112,107 (24.3)s (31.6)
248 NO3~ 18.2 8.8 31.6 14.1
101,107 . - ——
112,107 (17.2)s (25.2)
2213249 SOZ— 24.0 8.3 33.8 16.0
101 804~ - -
149 HSO4™ 13.7 26.1
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~AGa-1,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 T (K) Method Comments
F (29.0)s 298 ICR SF™-H0
s0; Nat 12.8 298 FA
-— 9.0 6.3 3.2* 298,%328 HPMS
cs* 5.2 298 DTMS
NatsHp0 8.9 298 HPMS
Not ' (7.8)8 296 SAMS SNO*-NO
0t (9.6)s 298 FA $0y+-0p
sot - - PI
s0pt —_— — PI
C4Hg* -— — P1 1,3-butadiene’
CyHgt — - PIL trans-2-butene’
F- —— -—- SAMS C1™ .+ SO0,C1F + SO2F~ + Clp
(36.9)s 298 ICR
c1- 14.9 5.5 3.1 1.7 298 HPMS
(14.2)s 296 FA SC1-Hz0
(15.0) 298 FA SC1™+Hz0
(14.7)8 298 ICR SC1™~t-C4HgOH
1~ 6.9 3.7 1.8 298 HPMS
o~ — -— FA $07~C0y
-— 7.7 298 HPMS
€03~ 1 (>8.0)8 296 HPMS 50™C0,
Cl™eHy0  1l.4  (4.1) 296 HPMS CHy0/50;
(11.5)8 296 FA SCL1™+Hy0-Hy0
Cl™v2Hp0  (B.4) 296 HPMS CHR0/S09
NOg™ 14.9 4.0 2.6 298 HPMS
——— 34 298 HPMS
(14.9) 298 FA SNO2™~H0
S0z  NO3” 8.8 4.6 298 HPMS
(10.6)8 298 FA SNO3™-Hp0
(9:7) 298 FA 5N03™-Hp0
S0~ 13.9 3.5 298 HPMS
804~ (6.7)8 296 FA $80,7-H20
HS04™ 5.9 298 HEMS
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Table 7. Thermodynamic quantities for the gas-phase association of inorganic polyatomics to ions.
—Aﬂg_lln (kcal/mol) -Asnfl’n (cal/K mol)
Ref. Neut. Ion 1 2 3 4 5 6 1 2 3 4 5 6
40,28 NH3 Lit (39.1) - (23.5) —-
20 -— 33,1 21.0. 16.5 1l.1 9.3 —~ 29,7 25.3 32.6 28.0 25.3
20 Nat 29.1 22,9 17.1 147  10.7 9.7 25.7  25.1 24,0 29,0 29.8 29.7
133 Kt 20.1 16,3 13.5 1L.6 23.0 22,8 27.7 25.4
134 17.8 —- 28.0
133 RbY 18.7 15.2 13.1 1l.4 10.2 24,3  23.6 25.1 38,0
63 agt -— 36,9 14.6 13.0 12.8 —— 32.7 24,6 30.0 34.1
133 Bit 35.5 23,2 13.4 35,7 33.0 26.0
63 cut -— - 14.0 12,8 12.8 - ~--= 23,8 28,7 33.1
90 NH3* 18.1 -—
51 23.1 9.2 — -
84 NHy,* 26,8  15.7% 13.8 12.5 25.9  22.9 25.7 29.4
135 27 17 16.5 14.5 7.5 32 26.8 34 36 25
136 —_— - 17.8  15.9 -— = 38 40,5
137 25.4 17,3  1l4.2  11.8 24,3 23.9 25,3 27.1
138 —=- 16,9 15.1 13.5 9.6 —= 24,8 29,7 31.6 32
139 — e 13.2  10.6 —— e 24 211
140 21.5 16,2 13,5 11.7 7.0 6.5 20 23,7 25.2 27.9 21.5 21.9
141 — - — 12.9 _— = e -—
51 13.8  10.4 _—
50 13.8 (R —
109 — -—
142 — —
143 -— -—
91,19 cHz* (103.1)¢ —
144 CHaNH3t 21.4 26
118,19 CH3CNHt (43.2) (26.2)
144 (CH3)oNHg*  20.6 28.2
117 (CH3)3NHY  17.3 23.9
117 (CaH5)3NHY 16,3 29.6
117 CsHsNHY 17.3 22.5
126 CsH120oNt 20,9 28.8
126 C5HgOpNt 20.6 28.9
91,19 Catis* (70.1)¢ —
145,19 cis*t (75.6)¢ (23.5)
6U,(19) H30t (54.8)C 18.4 17.1 15.0 (22.7) 23.0 31.8 34.3
60,(70,19) H30%+Hp0 (37.9)C 18.2  15.7 (20.3) 30.3 33.9
00,(70,19) H3z0*-21;0  (31.8)° 17.3 €23.7) 35.1
60,70,19 H30%«3H20  (26.5)¢ (22.7)
60,72,19 B30te4Ha0  (23.5)€ (22.7)
146,19,84  HoCN* (53)¢ (22.0)¢ (23)  (25.9)
148 F~ <23 —
149 c1= 8.2 15.4
295,4 (10:5) [19.9]
149 Br™ 7.7 19.1
149 1~ 7.4 20.9
300 (CH3)3Sn*  (36.9) 129.1]
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~AGp-1,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 5 6 T(K) Method Comments
NH3  Lit (32.1)8 —- 298 ICR S8Li*-Hy0 interpolated value in Ref. 28
—— 24,2 13.5 6.8 2.8 1.8 298 HPMS
Nat 21.4 15.4 9.9 6.1 1.8 0.8 298 HPMS
Kt 13.2 9.5 6.6 4.0 298 HEMS
11.8 298 HPMS
Rb* 11.5 8.2 5.6 3.4 1.3 298 HPMS
Agt -— 27,3 7.3 41 2,6 298 HPMS
Bit 34.9 13.4 5.7 298 HPMS
cut _— 6.9 4.2 2.9 298 HPMS
NRgt - — PI
— —— — EI (error #4.6 kcal/mole)
NH,t 17.1 8.9 6.1 3.7 298 PHPMS *typographical error in ref.
175 9.0 b4 3.8 0.05 298 HPMS
— == 6.4 3.8 0.5 298 HPMS
18.1  10.2 6.7 3.7 298 HPMS
-— 9.5 6.3 4.1 0.7 298 DIMS
— — 6.0 4.3 298 HPMS Optimum value
15.5 9.4 6.0 3.4 0.4 0.0 298 HPMS
—— —— - — HPMS
_— — — EL (error *4.6 kcal/mole)
_— - -~ PI
-—-  >9.7 6.5 3.4 296 FA
-— 10,1 6.4 —- 296 SAMS
6.3 5.5 400 HPMS
cHg* — 298 — € AHg's and PA's
CH3NH3* 7.1 550 PHPMS
CH3CNH*  (35.4)8 298 HPMS § from proton transfer
(C3)pNHp+ 5.1 550 PHPMS
(CH3)3NHY 4.2 550 HPMS
(CaHis)3NHY 0.0 550 HPMS
CstsNHT 4,9 550 HPMS pyridineH*
CsH 098" 12,6 300 HPMS valineHh¥
Cstigogn* 11,9 300 HPMS prolinent
coist - 298 — CpHg's and PA; cf. Ref. 114
cHs* (68.5) 298 —_— CNH,, *~CHy +APA
H30* (48.0) 11.6 7.6 4.7 300 HPMS CNH3/HQ0+APA
HjoteH0  (31.8) 9.2 5.6 300 HPMS CNH3/Hp0  [Scf. Ref. 109]
H30% <220 (24.7) 6.5 300 HPMS CNH3/Ha0  [Scf. Ref. 109]
H30%«3H20 (19.4) 300 HPMS CNH3/Hp0  [Scf. Ref. 109]
H3Ot+4HRO  (16.7) 300 HPMS CNH3/H20
HyCNt (46.3) (14.3) 298 HPMS CHCN/NH3
F~ -— -— FA < F-Hy0
c1 3.6 298 HPMS
(4.5)8 298 ICR 8C1™-t~C4HgOR
Br— 2.0 298 HPMS
i~ 1.2 298 HPMS
(cHgz)3snt  (21.6)8 525 PHPMS S(CH3)3Sn*-CH30H
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Table 7. (continued) Thermodynamic quantities for the gas-phase association of inorgamic polyatomics to ioums.
-AH:..]_’.“ (kcal/mol) -Asngl’“ (cal/K mol)
Ref. Neut. Ion 1 2 3 4 5 6 1 2 3 4 5 6
107 HNOZ  NOg~ 32.5 21.3 — —
(31)s  21.6 — -— -
107 HNO3  NO3~ -— 17.7 16.0 —_— —— =
222 (>23) 18.3 16.1 [24] 22.1  28.9
230 -_— 16.0 13.9 9.3 7.4 4.0 _— 23.1 26,7 19.9 1846 T3
251 -~ — == -— -— —-
222 Br™ (>20)¢ (18.1)¢ [18.5] . (23.6)
96 Nat 20.6 20.3
112,100 Hp0p  C1~ (22,1)8 (21.4)
112,107 N0z~ (20.2)s (20.0)
112,107 NO3™ (19.2)8 (21.3)
112 HS04™ (15.9)8 (17.3)
252 PH3 PH,* 11,5 9.2 7.3 6.5 5.5 25.9 22,3 18,4 15.0 13.2
252 PoHs* 9 20
252 P3Hgt 10.8 34
93 H30* (34.5) -—
41,98 PF3 F- (40.2) (23.5)
311,4 c1- (15.5) (21.0)
322 AlF3  F~ 117.2  48.8% —
321 114 56 —
320 ScF3  Nat 33 —
321 F 112 -—
319 K804 K 38 -—
41,98 SF4 F (43.8) (25.6)
41,98 COFp  F~ (42.6) (29.0)
41,98 SOFy  F~ (37.4) (24.1)
41,98 S02F2 F~ (35.8) (27.5)
253 cely I° 67 28
259 cCly cr- 14.2 27.8
314,98  SiF4 F o _—
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~AGo-1 ,n (T) (kcal/mol)

Neut. Ion 1 2 3 4 5 6 T(K) Method Comments
HNOp  NO2™ — -— _— HPMS
—_— — - — HPS SN0™~503
HNO3  NO3™ -_ - — HPMS
>14.5 11.7 7.4 298 FA
—— 9.0 5.9 3.2 1.9 2.4 298 HPMS
- it 6.9 298 FA
Br~ (>13.4) (11.1)* 367,%298 FA CBr™/NO3™-HNO3/HBr(s)
Nat 14.6 298 FA
Hy0;  Cl1™ (15.7) 298 FA SC17-Hy0
NO2~ (14.2) 298 FA SN0y ™-Hp0
NO3~ (12.9) 298 FA SNOp™-H20
HS04™ (10.7) 298 FA SNO3™-Hp0
PH3 PH4™ 3.7 2.5 1.8 1.7 1.6 298 DIMS
Poist 4.3 3.66  3.33 298 DTMS
P3tg* 3.5 3.27 298 DTMS
Hyot —= - ICR bracketed (2 kcal) by HCN
and HCOOH (Refs. 88,117)
PF3 - (32.6)8 298 ICR SF™-H0 '
c1- (. 9.2)8 _298 iCR SC1™-t-C4HgOH
AlFj F~ - 1100,850 MS Knudsen cell
- — MS Knudsen cell
ScF3  Nat - — MS Knudsen cell
F~ - —— MS Knudsen cell
K204 K - 1200 MS Knudsen cell
SF, F~ (36.2)s 298 ICR SF™-Hy0
COFy F~ (33.9)8 298 ICR SF=Hy0
SOFy F~ (30.2)s 298 ICR SF™-H20
S0yFy ¥~ (27.6)8 298 ICR SF™-Hy0
Cel3 i 3y 1000 ME Heatcd collicion chamber
ccly cr- 5.9 298 HPMS
SiF4 ¥ (51) 298 ICR SF~-H20
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Table 8., Thermodynamic quantities for the association of organic compounds to gaseous fons.
(kcal/ (calf (kacl/
mol) K mol) wol) x)
Reference Neutral Compound Ton -Aﬂg 1 -Asg 1 -AGg 1(1‘) T Method Remarks
Formula 4 ’ ’
295,4 CHFC1; CHFCly cr~ (17.6) [23.1} (10.7) 298 ICR 8C1"-t-C4HgOH
295,4 CHF2C1 CHFC1 [ (17.2)  [23.0] (10.3) 298 ICR §C1™-t~C4HgOH
41,98 CHF3 CHF3 F- (27.1)  [26.1]  (19.6) 298 ICR 5 FT-Hy0
295,4 c- (16.7)  [22.9] (9.8) 298 ICR § C17-t-C4HgOH
254 CHC13 CHCL3 c1- 15.2 14.8 10.8 298 HPMS
09 13.1 2443 118 230, RETIS
295,4 (18.1) {23.2) (11.2) 298 ICR s C1™-t-C4HgOH
40,28 CHy0 formaldehyde Lt (36.0)  [26] (28.2) 298 ICR 8 Lit-H0
85,70 H30* (32,9) (21.6) (26.4) 298 HPMS 5 H30%-Hy0
115,70 (32.0)  (21.7) (25.5) 298 FA S H30%-Hy0
88,70 - - (25.2) 298 ICR 8 H30*-Hy0
116,70 — - (25.3) 299 FA S H/30"-H0
315,70 (32.2) [23.8} (25.1) 298 IR 5 H30%-H20
85,70 H30% +Hy0 (22.8)  (26.3) (15.6) 298 HPMS § H30*-Hp0
115,70 (18.9)  (18.4)  (13.1) 298 FA 8 H30*+Hy0~H0
116,70 —-— —= Q2.7 299 PA £ R30t.Hz0-H0
85,70 H30%+2H20 €20.9)  (28.1) (12.5) 298 HPMS € Hy0/H2C0
115,70 (16.4)  (23.2)  (9.5) 298 FA 8 H30%+2H70-Hp0
166,70 — - (9.3) 298 FA 8 H30%2H20-H0
85,70 H30%«3H30 (16.3)  (26.0) (9.2 298 HPMS € Hy0/H)CO
85,72 H30% +4H20 (14.7)  (23.2)  (7.8) 298 HPMS € Hp0/HpC0
85,72 H30*+5H0 (12.6) (19.0)  (6.9) 298 HPMS € Hy0/HyCO
85,72 H30%+6H20 (11.9)  (18.6) - (6.3) 298 HPMS € 8y0/H,C0
243,147 HyoNt -_— — (21.8) 298 FA S HyCN*+HCN
115,70 Hycont (27.6)  (24.6)  (20.3) 298 FA € Hy0/H,C0(s)
315,70,19 (27.7)  [26.5] (19.8) 298 ICR € Hy0/HyCO(s)
117 CHy0; formic acid CH3NH3+ 19.0 24,2 11.8 298 HPMS
299,131,19 CzoHy* (32.0). 127.7} .(23.8) .298 ICR § (CH3)0H"~(CHp) 50
41,98 ¥ (45.3)  [24.2]  (38.1) 298 ICR $ FT-Hy0
255 c1- 27.4 24,5 20.1 300 HPMS
254 37.2 3%.0 25.4 298 HEMS
256 — - -— -— HPHS cf. Table 9
295,4 (25.6)  {24.1)  (18.4) 298 ICR 8 C17-t-C4HgOH
296 g 18.9 20.7 12.7 300 HPMS
256 HCOO™ — _— — -_— —-— cf. Table 9
39,28 CHaFp CHyFa ut (26.5) — — —_— ICR 8 Lit<Hy0; from Figure
39,28 CHCly CHC1y u (29) — — -— ICR 8 Li*+Hy0; from Figure
259 [ 15.5 22.0 8.9 298 HPMS
295,4 (15.8)  [22,1]  (9.2) 298 ICR 8 C17-t~C4HtgOH
117 CH3zNO HCONHy CH3NH3* 30.0 30.0 21.1 298 HPMS
39,28 CH3NO CH3NOy ut (39.5) — — -_ ICR § LitHy0; from Figure
117 c3NHyt 20.5 23.0 13.6 298 HPMS
126 valinet* 19.8 27.8 12.6 300 HPMS
126 prolineHt 17.5 21.6 11.0 300 HPMS
118 anilinet (14.0) [17] 8.2 343 HEMS
118 1-CHz~naphthalene* 11.6 24 4.4 298 HPNS
39,28 CH3F CH3F 1t {31) —_— - —— ICR L4 Li‘*iﬂzo; from Figure
117 CH3NH3* 11.8 23.3 4.9 298 HPMS
295,4 [ (11.5)  [20.3] (5.4) 298 ICR § C17-t-C4HgOH
39,28 CH: + -— — -—
’ 3¢t Ch3C1 Lt (25) ICR 8 Li*.Hy0; from Figure
257 CHyC1* 6.9 ~3.5 7.9 298 HPMS cf. Table 9
257 ciz* — - — — HPMS cf. Table 9
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{kcal/ (cal/ (kcal/
mnol) K mol) mol) (K)
Reference Neutral Compound Ton '-Allg 1 —ASS 1 —AGS 1 (T) T Method Remarks
Foraula
257 CH3C1 CH3C1 cHgert — - - e HPMS cf. Table 9
(conc'a)
117 CH3NH3* 10.7 20.6 4.6 298 HPMS
238 CoHs* 30.7 30.7 21.6 298 HPMS
258 (CH3) cH* 22.9 44,5 9.6 298 HEMS
324 N(CH3)4* 6.5 17.9 1.2 298 HPMS
259 o~ 8.6 15.3 .1 298 HPMS & C17-t-Cy4HgOH
295,4 (12.2) {20.5]  (6.2) 298 ICR 8 C17-t~C4HgOH
17 CH3Br CH3Br CH3NH3* 1.2 21,0 4.9 298 HPMS
293 c1- 10.9 12.8 7.1 298 HPMS
293 Br™ 9.2 14,0 5.0 298 HPHS
1us8 CH3I CH31 aniline™ (9.3) [17) 4.3 299 HPMS
293 c1- 9.8 7.3 7.6 298 HPMS
293 1~ 9.0 16.4 4.1 298 HPMS
314,98 CH3S4Fy CH3SiFs ol - — €43.0) 208 zer s rnp0
217 CHy methane Nat 7.2 14.1 3.0 298 HPMS
260 H30" 8.0 20.4 1.9 300 REMS cf. Table 9
145 Nt 3.59 15.5 ~1.06 300 HPMS
145 st 3.87  18.1 -1.55 300 HRUS
145 CFyt 4,55 18.8 ~1.08 300 HPMS
91,19 cHgt (39.8) — —— 298 — CAMgte + PAte
261 CHs* 7.4 20.8 1.2 298 HPMS cf. Table 9
262 4,14 i2.4 04457 298 HPMS cf. Table 9
262 [P0 2.39 8.6 ~0.16 298 HPMS
263 . 6.6 2344 ~0.4 298 HPMS
57 (CHg)cH* 3.4 20 -2.6 298 HPMS
40,28 CH40 methanol it (38.1)  [26.2] (30.3) 298 ICR sLiteHy0
91,19 No¥ (30.2) = - 298 - Caig's + PA's
118,19 Hyo* (40.8)  (26.0)  (33.6) 300 HPMS‘ CCH30H/H20; cf. Table 9
118,70,19 H30* +H20 (30.2)  (28.6) (21.6) 300 HPMS CCH30H/H20; of, Table 9
118,70,19 H30% 2150 (25.5)  (32.8) (15.6) 300 HPMS CCH30H/Hp0; cf. Table 9
118,70,19 Hy0t «3Hp0 (19.6)  (28.8)  (10.9) 300 HPMS CCH30H/H0; cf. Table 9
118,72,19 H30% +4H0 (16.0)  (24.4) (8.7) 300 - HPMS CCH30H/H0; cf. Table 9
118,72,19 Hy0 +SH,0 (14.0)  (22.2)  (7.3) 300 HPMS SCH30H/Hp0
299,131,19 HC(OH) 2+ (35.1)  [25.6] (27.5) 298 ICR S(CH3)0H*~(CH3)20
131 CH30Hy* 33.1 30,5 24,0 298 HPMS cf. Table 9
299,131,19 (33.7)  [28.5] (25.2) 298 ICR S(CH3)20H*~(CH3) 20
117 CH3NHz* 19.0 24,2 11.8 298 HPMS
299,131,19 . CH3CHOR (30.3)  [26.9] (22.3) 298 ICR S(CH)20H"~(CH3) 20
299,131,19 €oH50H* (29.6)  [26.6] (21.7) 298 ICR 5(CH3)20H*~(CH3) 20
122 (CH3)20H% 26.3 27.1 18.2 300 HPMS cf. Table 9
122 (CH3)20H" +(CH3) 20 18.1 30.6 9.0 300 HPMS cE. Table 9
122,131 (CH3 )00+ +2(CH3) 20 — -— (6.8) 300 HPMS € (CH3)20/CH30H
118 CH3CH*OCH3 13.1 21.4 6.7 298 HPMS
ann (CHy) 380t LV 39 15.8 575 HPME
32 N(CH3)4* 9.8 23.2 2.9 298 HPMS cf. Table 9
301 CgHy 704+ 19.5 34.0 9.4 298 HPHS 12-croun~4etherht
301 CroH2105% 20.0 28.0 11.7 298 HEMS 15-crown=Setherh
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Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous ioms.

(kact/ (cal/ (keal/
mol) K mol)  mol) (K)
Reference Neutral Compound Ion -Allg’l -Asg 1 -M;g 1('l') T Method Remarks
Formula ’ >
301 CH40 mechal'lol Cy2H2506% 20.0 29.5 11.2 298 HPMS 18-crown-6ethertt
41,98 (eone’d F (29.6)  [22.6] (22.8) 298 ICR s F™-Hy0
264,265 c1- —_— -— (9.4) 298 ICR § C1™-CH3CN
266 14.2 14.8 9.8 298 HPMS cf. Table 9
295,4 (16.8)  [22.9]  (9.9) 298 ICR 8 C1™-t~C4HgOH
330 17.4 24,1 10.2 298 HPMS cf. Table 9
296 1~ 11.3 17.8 6.0 300 HPMS
266 0y 19.1 21.9 12.5 298 HPMS cf, Table 9
302,11,132 OH™ — -— (25) 296 HPMS 8 OH™/CH30™; cf. Table 9
132,104 OH™*Hz0 —_ —— (14.5) 296 FA S OH™+HyO0-Hy0
132,103 OH™*2Hy0 -— — (9.6) 296 FA S OH™+2Hy0-Hy0
302 CH30™ 21.8 21.8 15.3 298 HPMS
268,302,11 CoH50™ — -— (13.4) 298 ICR ¢ CH30™-CHp0H/CoH50H(s)
267,302,11 ——— —— (13.4) 296 FA © CH30™~CH30H/G2H50H(s)
303,302 (20.2)  [22] (13.6) 298 ICR 8 CH30"~CH30H
303,302 n~C3H70™ (19.8)  [22} (13.2) 298 ICR $ CH30" *CH30H
303,302 £=C4Hg0™ (18.9)  [22] (12.3) 298 ICR § CH30”+CH30H
303,302 £~C5Hy10™ (18.6)  [22] (12.0) 298 ICR & CH30™-CH30H
303,302 CgHy1S2™ (14.8)  [22] (8.2) 298 ICR 5,5(CH3)~1,3~dfthianide
303,302 " CgHisCzCm (13.3)  [22] (7.7) 298 ICR $ CH30™~CH30H
93 <ty CH3sH Hzo* (34.3) -—_ - - LiCR bracketed T z kcal by o
HCOOH (Refs. 88,117)
118 CH3NHz* 14.5 24.7 7.1 298 HPMS
118 CH3NH3++CH3CN 9.9 20.0 3.9 298 HPMS
118 CH3NH3 ¥+ 2CH3CN (7.8)  [20] 2.4 269 HPMS
41,98 F (34.2) - [23.2) - (27.3) -298 ICR 8 F~-Hy0
40,28 CHSN CH3NHy Lt (41.1)  [26]) (33.3) 298 ICR § Lit-H0
134,61 Kt (19.1) (21.8) (12.7) 298 HPMS 8 k*-Hy0
144 Nyt (32) {26} (17.9) 550 HPMS from proton tramsfer
144 CH3NH3* 21.7 23.6 8.7 550 HPMS
63 - -— - -— HPMS cf. Table 9
144 (cHz) Nt 22.4 29.2 6.3 550 HPMS
300 (CH3)3snt (42.1)  [30.7] (26.0) 525 HPMS § (CH3)3Sa*-CH30H
324 N(cH3) 4% 8.7 17.4 3.5 298 HPMS
129 CgHyaNos* 28.6 19.9 22.7 298 HPMS N-acetylalanine methyl esterH'
314,98 Cy0F, CF3COF P - - (37.2) 298 ICR $ F™-Hy0
299,70 C,HO,F3 CF3CO0H H3o* (30.8)  [24.7]  (23.4) 298 ICR 8 H30%-Hy0
299.70,19 CF3C(0R) o+ (29.3)  [2R.5] (?0.R) 208 TCcR s uyot-u,0
41,98 CyHF3 FC=CHF F- (26.3)  [25.6] (18.7) 298 ICR 8 F -0
41,98 CHiFs CF3CHFp P (30.4)  [26.6] (22.5) 298 ICR 8 F-Hy0
295,4 c1- (18.8)  [23.3] (11.8) 238 LUK ® C1=t=C4HgO0H
269 CaHy acetylene Catg* 22.6 —— — ——- PI
41,98 CoH0 HyC=CO F (35.3) 126,51 (27.4) 298 ICR 8 F=-Ha0
41,98 CaH0F,, (CHF3)20 F (36.0) {27.2] (27.9) 298 ICR S F-Hy0
39,28 CoH3N CH3CN Lit (43) -_ — - ICR & Li*-Hy0; from Figure
61 Nat -— -— — — HPMS cf. Table 9
61 K+ 244 21.5 18.0 298 HPMS cf. Table 9
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Table 8. (continued) Thermedynamic quantities for the association of organic compounds to gaseous ions.
(kcal/ (cal/  (kcal/
wol) K mol) mol) (x)
Reference Neutral Compound Ion -Aﬂg 1 -Asg 1 -'AGg 1(1) T Method Remarks
Formula > ’ ’
61 CaH3N CH3CN Rb* 20.7 18.1 15.3 - 298 HPMS cf. Table 9
(cont'd)
61 cst 19.2 18.6 13.7 298 HPMS cf. Table 9
118 iyt 27.6 24,2 20.4 298 HPMS cf. Table 9
118,19 H30% (46.7)  (29.3) (37.9) 300 HPMS © Hy0/CH3CN; cf. Table 9
118,70 H30%«Hp0 (32.6)  (30.1) (23.6) 300 HPMS € HyO/CH3CN; cf. Table 9
118,70 H30%+ 210 (28.7) (33.2) (18.8) 300 HPMS © Hp0/CH3CN; cf. Table 9
118,70 H30%+3H0 (22.4)  (27.7) (14.1) 300 HPMS © CH3CN/H20; cf. Table 9
118,72 H30% +4H20 (20.1) (27.7) (1.9 300 HPMS © CH3CN/H20; cf. Table 9
118,72 H30*5H20 (18.6)  (28.2) (10.2) 300 HPMS © CH3CN/Hy0; cf. Table 9
117 CH3NHgt 24,5 25.8 16.8 298 HPMS cf, Table 9
118 CH3NH3* +CHaSH (19.9)  (21.1)  (13.6) 298 HPMS © CH3CN/CH3SH
147 CH3CNHY 30.2 29 21.6 298 HPMS cf. Table 9
270 CH3NHCHOH* -— -— (16.2) 298 ICR 5 (CHj3)20H ~CH3CN
270,131 (CH3) 00" — — (23.0) 298 ICR 5 (CH3)20H*~(CH3)20
270 (CH3) gc0H* — —_ (20.8) 298 ICR 8 (CH3)p0H*~CH3CN
270 CHs0CHOHY — -— (21.5) 298 ICR 8 (CH3)20H*~CH3CN
270 (Cu3)(cHz0)cout -— -— (20.1) 298 ICR S (CH3)0H*~CH3CN
2/ n~C3H70Hy" — - (23.6) 298 ICR 5 (CH3)20H™~CH3CN
300 (CH3)3Snt (37.5) [31.4] (21.0) 525 HEMS § (CH3)3Sn*~CH30H
270 (c~C3H5)CNEY —_ — (20.8) 298 ICR 8 (CH3)20H~CH3CN
270 cyclobutanonelt — -— (22.1) 298 ICR S (CH3)20H*~CH3CN
270 (CH3)(c~C3Hs)COHY -— (17.5) _ 298 ICR § (CH3)p0H™CH3CN
270 c~C4HgOoH* -— — (20.7) 298 ICR S (CH3)20H*~CH3CN;
270 (CH3)(CoH50)COoHt -— - (18.9) 298 ICR § (GH3)0H*~CH3CN
270 (CH30)(c-C3H5)COH*  —— — (17.7) 298 ICR s (CH3)20H*~CH3CN
270 1,4~dioxane H' — -— (22.9) 298 ICR 8 (CH3)20H*~CH3CN
270 (CaHs)p0u -— -— (19.6) 298 ICR 8 (CH3)20H*~CH3CN
270 cyclopentanoneH* —_— - (20.1) 298 ICR S (CH3)20H*~CH3CN
270 2-CH3-c~C4H70H" — — (19.0) 298 ICR S (CH3)20H*~CH3CN
270 c~CgHj oOl+ -— — (20.3) 298 ICR 3 (CH3)0H*~CH3CN
270 (€ 115) (£-c3up)out (18.4) 298 ICR © (cH3)zon*-CHzcN
118 aniline* 17.2 17.0 11.6 323 HPHS
270 cyclohexanoneHt — -— (19.4) 298 ICR § (CH3)20H*~CH3CN
270 2,2-(CH3) p=c=C4HgOH — —— (18.2) 298 ICR 8 (CH3)0H*~CH3CN
270 (CH3)(t-Cqg)COH*  —-- - as.1) 298 IcR s (CH3)0H*~CH3CN
270 (n-C3H7) 00 -_— -— (18.7) 298 ICR S (CH3) 208 ~CH3CN
270 (i-CaHy)ont -— -— (17.9) 298 ICR 8 (CHj)o0H*~CH3CN
270 CgHsCHOHY _— — (18.7) 298 ICR § (CHj)p0H*~CH3CN
270 (e-C3Hs) CoHt -— -— (14.3) 298 ICR § (CH3) 20K ~CH3CN
270 (i-C3Hp)c0H* -— -— (16.7) 298 ICR S (CH3)20H*~CH3CN
270 (LH3)(UgHs00R" —_— - ‘(16.3) 298 ICR S (CH3)20H" ~CH3CN
270 (CH30)(CgHg)con —-— - (16.5) 298 IcR S (CH3)20H*~CH3CN
270 (CH3) (c-CgHy )COHY  —— —-—- (18.8) 298 ICR S (CH3)0H*~CH3CN
270 p-(CH3CeHs M (CH3)COHY  ——- —— (15.5) 298 ICR & (CH3)20H*-CH3CN
118 1-CH3-naphthalene®  (12.0)  {24] 4.6 303 HPMS
265 | 16.0 13.4 12,0 298 HPMS cf. Table 9
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Table 8. (continued) Thermodynamic quantities for the assoclation of organic compounds to gaseous ions.

(keal/  (cal/ (kcal/

mol) K mol) mol) (K)
Reference :3:;: Compound Ton -A!lg.l -Asg’l - ;'1(1) T Method . Remarks

265 CzHaN CH3CN ca- 13.4 14.3 9.2 298 HPMS cf. Table 9

295,4 (cont'd) (15.8)  [21.4)  (9.4) 298 ICR § C1™~t-C4HgOH

330 13.6 15.7 8.9 298 HEMS cf. Table 9

265 Br~™ 12.9 16.5 8.0 298 HEMS cf. Table 9

265 1 11.9 18.2 6.4 298 HPMS cf. Table 9

266 ’ 0~ 16.4 17.4 11.2 298 HPMS cf. Table 9

267 CH3C(0)CHy™ — -— 9.4 295 FA

299,70 CyH30F3 CF3CHp0H Hy0* (33.0)  {24.6] (25.7) 298 ICR s H30%-Hy0

117 CH3NH3* 19.1 28.5 10.6 298 HPMS

299,7p,19 CF3CHz0Hp+ (23.2) [28.9] (31.8) ‘ 298 ICR s H30*-Hp0

41,98 F (37.8) [26.5] (29.9) 298 ICR s Fo-Hy0

295,4 c- (24.0)  (25] (16.5) 298 iCR S CLl7-t-C4HgOH

311,98 CaH302C1 CLCOOCH3 c1- (14.1) [21.0]  (7.8) 298 ICR § C1™-t-C4HgOH

41,98 CyH3F3 CFoHCHF F (26.5) [25.9] (18.8) 298 ICR S Fo-Hy0

295,4 c1- 8.9) [251 (11.4) 298 IcR § C1™-t-C4HoOH

325 CaHy ethylene P (10) - (20} 3.7 296 HEMS

271 Cotigt 15.8 -— — - PI

272 18.2 — — - PL of. Table 9

272 Calg* 16.7 — -— -— PL

272 [A:0h 8.7 —_— — -— PI

41,98 CoH4NF3 CF3CH2NH) F- S (28.1)  (26.0). . (20.3)... .....298 . ICR . .8 FT-H0

295,4 c1- (18.0)  [24]) (10.8) 298 IcR § Cl-t~C4Hg0H

39,28 CoH40 CH3CHO Lit (41.3) — -— — ICR 8 Li*-Hy0; value given in Ref. 93

(acetaldehyde)

273 No* (35.9) - —— — ICR & NO+-CaH50H
299,131,19 CHj0H,* (34.7) (27,3} (26.5) 298 ICR & (CHy)0H*-(CH3)20
299,131,19 CH3CHOHY (31.9)  {28.9] (23.3) 298 ICR S (CH3)90H*-(CH3);0
299,131,19 CH3C(OH),* (29.0) [26.2] (21.2) 298 ICR S (CH3)20H*~(CH3)20
299,131,19 CoH50Hy (31.2) [26.9] (23.2) 298 ICR § (CH3)y0H*-(CH3)70

295,4 [ 3 (14.4)  [21.7]  (7.9) 298 ICR § C17wg~C4HgOH

117 C2H402 CH3CO0H CHahHyt 22,0 24.3 14.8 298 HPMS

(acetic acid)
299,131,19 CcH3cHONY (32.5)  [27.7]  (24.2) 298 ICR 8 (CH3)g0H*~(CH3)20
299,131,19 CHyc(0H),* (29.5) (27,91 (21.2) 298 ICR S (CHy)0H*-(CH3),0
299,131,19 ColisOHy* (31.4) [27.6] (23.2) 298 ICR 8 {CH3)90H™~(CH3),0
299,131 (CHa)g0u* (29.3)  [28.4] (20.8) 298 ICR § (CH3)0H*=(CH3),0

129 (N(CH3)2) (CHz)COHY  18.4 24.7 11.0 298 HPMS

129 Cglly 2803+ 18.1 27.2 10.0 208 | uems N-acotylalanino methyl esterut

117 (c—CaHls )coH* 22.4 34.9 12.0 298 HPMS

41,98 bl (44.1)  25.6]  (36.5) 298 ICR s Fo-H0

254 o1 21.6 19.3 15.8 298 HPMS

295,4 (23.9)  124.0] (16.7) 298 ICR 5 C1-t~C4HgOH

296 1~ 16.9 21.3 10.5 300 HPMS

39,28 CoH40; HCOOCH3 Lt (41.5)  —- —— -— ICR & Li*-Hy0; from Figure

117 CHaNizt (21.4)  [24] 10.3 459 HPMS

295,4 CoH4Fy CH3CF2H o1~ (14.9)  [22.7) (8.1) 298 ICR 8 C1™=-t~C4HgOH
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Table 8, ({continued) Thermodynamic quantities for the association of organic compounds to gaseous loms.
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(keal/ (cal/ (kcal/
mol) K mol) mol) (K)
Reference Neutral Compound Ton —AHS 1 —Asg R -AGg, 1('t) T Method Remarks
Formula
274 C2HsNO2 glycine glycinet 3 33 21,2 298 HPMS
275,221 CaHsNO3 CaH50N0) Noz™ €20.9)  (35.3) (10.4) 298 HPMS 8 NOp™-507; cf. Table 9
248 NO2™~+502 7.4 10.4 4.2 . 298 HPMS
275 NO3™ 17.2 32.2° 7.6 298 RPMS cf. Table 9
41,98 CaH50F CHFCHp0H | (34.8)  {26.3] (27.0) 298 ICR 8 Fo=Hp0
295,4 c- €20.5)  {25] (13.0) 298 ICR 8 C17-t-C4HgOH
295,4 CoH50C1 CHyC1CHz0H c1- (21,5)  [25) (14.0) 298 ICR 8 C1™-t=C4HgOH
39,28 CoHsF CoHsF Lt (33.5) - —-—— -— ICR 8 L1*-Hy0; from Figure
276 CyH5CL CoH5C1 Cotig* — —— — —— HPNS cf. Table 9
294 CHsBr CoHsBr Br™ 11.6 19.2 5.9 298 HPMS
277 CyHg ethane CoHg* 15.3 21 9.0 298 HEMS
91,19 CoHg0 CoHs0H wot (35.2) - ——— 298 — € Ag's + PA's
(ethanol)

299,131,1%9 CH30Hg* (36.0y  [27.5] (27.8) 298 ICR § (CH3)208*-(CH3)20
117 CH3NH3* (21.3) {25} 8.9 496 HPMS
114 Colis* (54) -— — 298 — © AHg's + PA's
299,131,19 CH3CHOH* (32,9)  [30.6) (23.8) 298 ICR 8 (CH3)20H*-(CH3)0
299,131,19 CH3C(OH)* (29.5) (26.0] <(21.7) 298 ICR 5 (CHj)0H*-(CH3)20
299,131,19 CaHsoy™ (32.0) [28.5] (23.5) 298 ICR 8 (CHy)90H"-(CH3)30
316,131,19 (32.2) [28.5] (23.7) 298 ICR 8 (CH3)o0H*~(CH3)20
300 (CHg)3snt (34.8)  [32.2] (17.9) 525 HPMS 8 (CH3)35n*-CH3OH
299,131,19 n-C3HyoHy* (30.5)  [28.6] (22.0) 298 ICk § (CH3)20H*-(CH3)30
316,131,19 1-C3H;0Hy* (30.7)  [28.2] (22.3) 298 ICR 8 {CH3)o0H*=(CHq)70
299,131,19 n~C4HgOHy* (30.2)  {28.6) (21.7) 298 ICR 8 (CH3)o0H*=(CH3)70
41,48 F (31.5)  (24.9) (24.1) 298 ICR § F -0 .
278,264 c- - - (9.95) 295 ICR 8 C1™-CH30H
295,4 (17.3)  {23.1} (10.4) 298 ICR 8 C17-t-C4HgOl
296 | 12.1 18.9 6.4 300 HPMS
267;268,302 CH30™ - -—- (16.5) 298  FA,ICR S CH30™-CH3O0H
267,302,11 CaH50™ -— -— (13.9) 296 FA € CH30”-CH30H/C2H50H(s)
268,302,11 — - (13.8) 298 ICR ¢ CH30™-CH30H/CoH50H(s)
303,302 (20.6)  [22] (14.0) 298 ICR § CH30™~CH30H
303,302 n-C3H70™ (20.3)  [22) (13.7). 298 IeR 8 CH30™~CH30H
303,302 £=C4Hg0™ (19.5)  [22) (12.9) 298 ICR S CH30™-CH30H
303,302 t-CsHy10™ (19.2) [22] (12.6) 298 ICR $ CH30"~CHyOH
40,28 CoHg0 (CH3)30 ut (39.5) [27.5] (31.3) 298 1CR $ Li*-Hy0
134 K+ 20.8 24.8 13,4 298 HPMS
27¢ 22,2 26.8 14,2 298 HPHS
122,19 H30" (48.2)  (27.7)  (39.9) 300 HPMS € (CH3)p0H*I0 + APA
122,70 (45.4)  (24.5)  (37.9) 300 HPMS c HZO}(CH3)ZO s); cf. Table 9
122,70 H30*+H30 (29.1)  (26.5) (21.1) 300 HPMS € Hy0/(CH3)30(s); cf. Tible 9
122,70 il3o+oznzo (23.4)  (30.2) (14.3) 300 HPMS 5 H30%+2H20~Hp0; cf. Table 9
122 H30% <3120 {17.9)  (28.4) (9.3) 300 HPMS 8 Hy0%+3Hy0-Hp0
122 CH30Hz* 35.0 24,7 27.6 300 HPMS cf. Table 9
122 CH30H ™+ CH30H 21.9 25.2 14.4 300 HPMS cf. Table 9
122 CH30Hy+ 2CH30H 17.2 28.6 8.7 300 HPMS cf. Table 9
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Table 8. (continued) Thermodynamic quantities for the associatfon of organic compounds to gasecous lons.

(keal/ (cal/ (keal/
mol) K mol) mol) (R)
O (-3 0
Reference ;ls:;r‘i: Compound Ton -AHD 1 —ASD 1 _AGO s 1('1‘) T Method Remarks
122 CoHgO (CH3)20 CH3OH*+3CH30H 15.3 3L.5 5.9 300 HPMS
(cont'd)
117 CHaNH3* 21.5 29.3 12.8 298 HPMS
299,131,19 CH3C(O0H)2* (31.1)  [26.0] (23.4) 298 ICR 8(CH3)200%-(CH3)20
117 (cu3)z0u* 29.5 27.0 21.5 298 HPMS
131 : 30.7 29.6 21.9 300 HPMS cf. Table 9
299,131,19 (HCOOC, 5 )Y (30.2)  [28.8] (21.6) 298 ICR S(CH3)20H*~(CH3)20
324 (cH3)q0cH3* 13.0 28.4 4.5 298 HPMS
299,131,19 n=C3H70H,* (31.9)  ({28.6] (23.4) 298 ICR 5(CH3)0H*-(CH3 )20
316,131,19 1=CaHy0H* (31.9)  [28.2) (23.5) 298 ICR S (CH3),0u*(CH3)50
299,131,19 1,4~dioxanet* (29.9)  [29.1] (21.2) 298 ICR " 5(CHy)0H*-(CH3) 20
318 CoHgOS (Cli3)280 s 35 31 25 300 HPMS cf. Table 9
280 ’ (cH3) 508 (30.8)  (22.9) (24.0) 298 HPMS 8 (CH3)2S0H*~(CHj)7C0;
cf. Table 9
280 (CH3)pCoH* (41.1)  (29.6) (32.3) 298 HPMS 8 (CH3)2COH*-~(CH3);C0
317 cr 18.6 20.4 12.5 300 HPMS cf. Table 9
317 Br™ 17.3 21.4 10.9 300 HPHS cf. Table 9
317 b 15.7 21.7 9.2 300 HPMS cf. Table 9
39,28 CoHgS (CH3)2S L1+ (32.8) —— -— —_— ICR 8 Li*-Hy0 (value given in Ref. 93)
118 CoHgS CoH5SH CH3NH3+ 15.5 21.8 9.0 298 HPMS
40,28 CaH7N (CH3)9NH Li¥ (42.2)  [27] (34.1) 298 ICR S Li*-H0
134 K+ 19.5 2L.4 13.1 298 HPMS
144 NHg ¥ (38.9)  [28.2} (23.4) 550 HPMS from proton tramsfer
144 CH3Niy+ (27.5) (24.9) (13.8) 550 HPMS from proton transfer
144 (CH3)gNg* 20.8 25.7 6.6 550 HPMS
144 (CH3) 3N+ 20.5-  28.5 4.8 550 HPMS
300 (c3)3sn™ (44,2)  [30.3} (28.3) 525 HPHS $ (CH3)3Sn*~CH30H
281 CaHyN CaHgNHy CoHgNH3* — —— — — HPMS cf. Table 9
300 (ca3)3sn* (44.1)  [31.8] (27.4) 525 HPMS $ (CH3)3Sn*~CH30H
279 CoHghy HyNCHCHpNHp x* 25.7 22.3 19.0 298 HEMS cf. Table 9
282 HyNCH CHyNHy ——— — — — HPHS cf. Table 9
41,98 C3FsN CaFs5CN F~ +(30.1)  [22.8] (23.3) 298 ICR 8 FT-Hy0
311,64 C3HOF 5 {CFoH)(CF3)CO c1- (23.4)  [23.9] (16.3) 298 ICR 8 C1™~t-C4H50H
295,4 C3H20Fg (CF3)2HCOH c1- (>26.5)  [25} ©19) 298 ICR 8 L ~t-C4HqOH
39,28 CaHy CH3C=CH Lt (28.5) —— — — ICR 8 Lit-y0; from Figure
41,98 Cali50p CHyF(e~CyH30) ol (25.5)  [23.7]  (18.4) 298 ICR 8 F =0
39,28 Catlg CH3CH=CHy Lt (23) -— —— _— ICR 8 Li*+Hp0; from Pigure
39,28 C3Hg0 (CH3)2CO Lt (84,3}  —— — —— ICR 8 Liteny0; from Figure
(acetone)
318 K+ 26 24 19 300 HPMS cf. Table 9
273 No* (41,0} o —— o ICR 8 NO*+CoH50H
117 CHyNHy* 24,0 23.2 17,1 298 HPMS
283 CHaco* 12.5 — — — PI

J. Phys. Chem. Ref. Data, Vol. 15, No. 3, 1986



THERMOCHEMICAL DATA ON THE FORMATION OF ION CLUSTERS

Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous lons.
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(keal/ (eal/ (keal/
mol) K mol)  mol) )
Reference Neutral Compound Ton ~aH 1 -85 1 -863 2D T Method Remarks
Formula .
280 C3HgO (CH3)2C0 (cH3)ps0u* 24.1 24.5 16.8 298 HPMS
(acetone) -

283 (cont'd) (cHz)ac0* >12.4 J—— — — PI

9 (cH3)cou (31.5) [30.9] (22.3) 298 ICR & (CH3)20H*-(CH3)20
233’131'1 30.1 30.4 21.0 298 HPMS
329 — —— —_ — HPMS cf, Table 9
-299,131,19 (cH3Co0CH3)HY (30.0) 129.0) (21.4) 298 ICR § (CHj)20H-(CH3),0
299,131,19 c~C4HgOH* (31.0)  {30.6) (21.9) 298 ICR 8 (CHy)20H™~(CH3)20
299,131,19 (CH3) (CaHs)CoH* (29.4)  [29.1] (20.7) 298 ICR S (CH3)20H™(CH3)20
299,131,19 1,4-dioxaneHt (32.6) [29.4] (23.9) 298 ICR 8 (CH3)20u*~(CH3)20
299,131,19 (CoHs5)20H* (29.3) [29.2] (20.6) 298 ICR 5 (CH3)p0H*~(CH3)20
299,131,19 (CaHs)gc0H* (28.5) [29.0] (19.9) 298 ICR S (CH3)208%-(CH3)20
300 (cH3)38a* (37.4)  [30.9] (21.2) 298 HPMS s (CH3)3Sn*~CHz0H
324 N(CH3)4* 14.6 24,7 7.2 298 HPMS cf. Table 9
324 N(CaHs) 4+ 12,4 26,7 4ot 298 HPMS
255 - 13.7 19.6 7.9 300 HPMS
295,4 (14.1)  {19.6) (8.2) 298 ICR § C17-t-C4HgOH
284,104 OH™*H0 — — (15.0) 295 FA S OH™+Hz0.H20
267 CH3C(0)CHp™ e e 8.3 295 FA
273 C3Hg0 CyH5CHO Not* (38.1) —- — — ICR 8 NO*-CgH50H
118 C3Hg0 CHp=CHOCH3 (CHy=CHOCH Y+ — -— <6.8 520 HEMS
295,4 C3HgOF) (CHpF)oHCOH c1- (23.6) [25] {16.1) 298 ICR 8 C17=t-C4HgOH
39,28 C3Hg02.- . ... ... CH3COOCH3 . Lit (43.5) -— — -—- ICR 8 Li*-Hy0; from Figure
273 No* (39.8)  ~— — -— ICR § NoteCyHgOH
299,131,19 (cH3)c0u* (31.4) [29.9] (22.5) 298 ICR ® (CH3),0H*-(CH3)20
299,131,19 (CH3C00CH3 )H* (29.7)  [30.9] (20.5) 298 ICR $(CH3)20H*-(CH3)20 + APA
117 CH3NH3+ 23.5 2.8 16.1 298 HEMS
300 (cH3)3sn* (38.4)  [32.6] (21.3) 525 HPMS 5 (CH3)3Sn*-CH30H
299,131 C3Hg02 HCOOCHs (CH3)0u* (31.2) [28.8] (22.6) 298 ICR § (CH3)0H*-(CH3)20
299,131,19 CoHsC(oR)* (30.0)  [30.9}] (20.8) 298 ICR § (CH3)0H*~(CH3)20
299,131,19 1,4-dioxaneH* (30.5)  [29.9] (21.6) 298 ICR S (CH3)20H*-(CH3)20
296 C3Hp07 CaH5CO0H 1~ 16.6 20.4 10.5 300 HPMS
129 C3H7NO CH3CONHCH3 (CH3CONHCH3)R* 29.8 23.6 22.8 298 HPMS
39,28 C3H7NO (CH3)pNCHO Lt (50) — —— ——— ICR $ Li*-Hy0; from Figure
318 k¥ 31 26 23 300 HPMS cf. Table 9
39,28 C3HyF (CH3)CHF Li* (35.5) - - -— ICR § Li*-Hy0; from Figure
39,28 C3H;CL (CH3)7CHCL Lt (30) —- —— ——— ICR § Li*t-Hy0; from Figure
294 C3H7Br n=C3HyBr Br~ T11.6 19.8 5.7 298 HPMS
39,28 C3H7Br (CH3)CHBr Lit (30.5) = ——- — ICR 8 Li*-H0; from Figure
294 Br™ 12.2 19.9 6.3 298 HPMS
39,28 C3H7I (CH3)2CHI Lt (29.5) - — -— IcR § Li*-Hy0; from Figure
316,131,19  C3Hgo 1-C3H70H CoHs0Hp* (33.6)  [27.2] (25.5) 298 ICR S (CH3)20H-~(CH3)20
316,131 (CH3)20H* (31.0)  [28.2) (22.6) 298 ICR S (CH3)208*-(CH3)20
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Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous ifonms.
(keal/ (ecal/ (kcal/
mol) K mol)  mol) (K)
Reference Neutral Compound Iont -an2 -as® -a6° 1) T Method Remarks
Formala 19,1 0,1 0,1

316,131,19  C3HgO 1-C3H70H 1-C3HyO0Hp* (31.9y [29.6] (23.1) 298 ICR § (CH3)20H*~(CH3)20

{cont'd) .
316,131,19 £~C4HgOHy* (36.5) [28.2} (22.1) 298 ICR S (CHg)o0H*~(CH3)20
316,131,19 8-C4HoOHt (32.0) [27.5] (23.8) 298 ICR S (CHy)p0H*-(CH3)20
41,98 F (32.3)  [25.6] (24.7) 298 ICR § F-Hy0
295,4 cr- (17.6) [23.2] (10.7) 298 1CR § (1™-t—C4lgOH
296 1 12.2 19.1 6.5 300 HPMS
17 C3tig0 n-C3H70H CH3NH3* 22.0 25.6 14.4 298 HPMS
299,131 (CH3),0H" (30.3)  {28.4] (21.8) 298 ICR § (CH3)o0H™-(CH3),0
299,131,19 CaHs0Hy (32.8) [27.4] (24.6) 298 ICR & (CH3)0H*~(CH3)20
299,131,19 n=C3H70H* (31.6)  [30.2] (22.6) 298 ICR § (CH3)0H*-(CH3)20
329 — -— -— - HPMS cf. Table 9
299,131,19 n=C4HgOHy ™ (31.7)  [29.2] (23.0) 298 ICR S (CH3)20H™(CH3)20
300 (CH3)35n* (35.5)  [32) (18.7) 525 HPMS § (CH3)3Sn*~CH308
41,98 el (32.3)  {25.4] (24.7) 298 ICR § §==Hy0
205,4 o {17.7) {23.2) (10.8) 208 ce 8 C1™-t-CqHgON
303,302 C3Hg0 n-C3H70H HyC=C(CH3)0™ (4.5 {22} (7.9) 298 ICR § CH30™~CH30H

) (cont'd)

303,302 n-C3Hy0~ (21.0)  {22) (14.4) 298 ICR S CH30™~CH30H
303,302 t-C4Hg0™ (20.2) 22} (13.6) 298 ICR S CH30 —CH30H
303,302 t=CsHy10™ (19.8) {22} (13.2) 298 ICR § CH30™-CH30H
303,302 CglsCzC™ (15.4) {22} (8.8) 298 ICR § CH30™-CH3OH
118 C3HgSs n-C3H7SH CH3NH3* 17.5 24.9 10.1 298 HPMS
300 (CH3)38n* (34.2) [32.2) @17.3) 525 HPMS § (CH3)3Sn™~CH30H
324 C3Hgs C2HsSCH3 CH3NH3t (19.8)  [25] 11.3 438 HPMS
40,28 C3HgN (CH3)3N Lt (42.1) [28] (33.7) 298 1CR $ Lit-Hy0
134,61 ¥t (20.0)  (23.4) (13.0) 298 HPMS § K¥-Hy0
144 (CH3)NH* 23.3 25.3 9.4 550 HPMS
144 (CHy) 3Nu* 22.5 32,0 4.9 550 HPMS
324 n(ca3)t 9.9 20.6 3.8 298 HPMS
300 (CH3)35n% (45.6)  [32] (28.8) 525 HPMS & (CHp)3Sn*-CH30H
134 CalgN n-C3H7NH K+ 21.8 25.5 14.2 298 HPMS
281 n~C3HyNHz* — -— -_ — HPMS cf. Table 9
281 C3HgN 1-CylizNHy 1~C3H7NH3z* il —— — -— HPMS cf. Table 9
282 C3HyoN 1,2(NHp)2C3Hg (1, 2(NHy )5 C3Hg )Y —— e ——— — HPMS cf. Table 9
282 CaHtyoN 1,3(NHp)5C3Hg (1,3(NHp)C3Hg N — o — e HPMS of, Table 9
129 C4HyNp pyrimidine CsHyoNo3* 28.6 26.7 20.6 298 HPMS N-acetylglycine methyl estecH*
118 C4HL0 furan furan H" 22.5 40.7 10.4 298 HEMS
295,4 C,H,OF (CF3)2CH3COR c1- 026.5)  [25] ©19) 298 ICR 8 C1"-t~C4HgOH
325 CyHigN pyrrole cHaNHz* 18.6 21.0 12.3 298 HPMS
41,98 j (34.2)  [25.5) (26.6) 298 ICR § F--H0
255 c1- — — 11.6 421 HPMS
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Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous lons.
(Kcal/ (eal/ (kcal/
mol) K mol) mol) (K)
Reference Neutral Compound Ion -AH; 1 —Asg 1 —AGZ 1('l‘) T Method Remarks
Formula ’ ’ '
285 CzH5N30 cytosine cytostne H* 38.3 37 27.3 298 HPMS
117 C4H50,F3 CF3C00C;Hs CH3NH3* (21.4)  [26] 9.4 450 HEMS
118 C4Hg02 CH3COOCH=CHp (CH3COOCH=CHp)H+ (27.3)  [34.5]  10.4 492 HPMS
117 C4H7N n-C3H7CN CHaNHz+ (28.1)  [28) 10.0 581 HPMS
39,28 CyHg (CH3)C=CHy Lit (28) — -— -— ICR 8 Li*-H;0; from Figure
273 C4Hg0 (CH3)(CoH5)CO not (42.2) — -— -— ICR 8 NO*-CyH50R
117 cuzntzt (25.2) [25} 1l.4 553 HPMS
299,131,19 (cH3)aCoH* (32.7)  [29.8] (23.8) 298 ICR 5 (CH3)20H*-(CH3)20
299,131,19 (CH3)(CaHs5)con* (30.4) [30.9] (21.2) 298 ICR 8 (CH3)20K*-(CH3)20
299,131,19 (CoHs) 2COH* (29.5)  [29.4] (20.7) 298 ICR 8 (CHy)o0H*=(CH3)20
300 (CH3)35n* (39.3)  [32.8] (22.1) 525 HEMS s (CH3)3Sn™~CH30R
295,% c1~ {14.0) {z21.0] (8.3) 298 IGR ° GLlT-E-C4HgUH
117 C4Hg0 e=C4Rg0 c~C4HgOR* 32.6 32.2 23.0 298 HEMS tetrahydrofuranit
299,131,19. (tetrahydrofuran) (32.5)  [32.2] (22.9) 298 ICR 8 (CH3)20H*-(CH3)20
299,131,119 (CH3) gCONY (33.4)  {29.9] (24.5) 298 ICR ® (CHa)yOH*~(CH1)90
299,131,19 (CaH5)2COHT (30.1)  [29.4] (21.3) 298 ICR § (CH3),0H*-(CH3)20
299,131,19 (CaHs) 00 (30.4) [29.5] (21.6) 298 ICR S (CH3)20HY-(CH3)20
273 C4HgO -n=C3H7CHO No* (39.2) — -— —_ ICR s No*-CoH5OH
299,131 C4HgOy -1,4-dioxane. — - . (CH3)o0HT.. - (31.7) - [28.9]). .. (23.1)- 298 ICR §.(CH3)20u*~(CH3) 20
299,131,19 (cH3)2CoR* (30.0)  [30.2] (21.0) 298 ICR § (CH3)20H™-(CH3)20
299,131,19 1,4 dioxaneH* (30.9)  [31.5) (21.5) 298 ICR § (CH3)90H*=(CH3)20
299,131,19 (HCOOCH5 ) HY (30.9)  [29.7] (22.0) 298 ICR S (CH3)20H-(CH3)20
273 C4Hg0y CH3C00C)H5 Not (41.5) - — — ICR $ NO*-CpH50H
118 (CH3C00C,Hs ) HY 30.0 3.5 19.7 298 HPMS
300 (CH3)38nt (40.2) [33) (22.9) 525 HPMS § (CH3)3Sn*-CH30H
296 C4Hg0y i~C3H7COOR 1~ 16.7 20.5 10.6 300 HPMS
318 C4HgNO (N(CH3)2)(CH3)CO K* 31 23 2 300 HPMS cf. Table 9
129 (CH3) 3Nut 27,2 24.1 20.0 298 HPMS
324 N(CH3) 4 18.0 21.6 11.6 298 HPMS
129 {N(CH3)2){(CH3)COR* 31.3 27.4 23.1 298 HPMS
41,98 ChHgF (CH3)3CF F (22.3)  {23.6] (15.3) 298 ICR 8 F-Hy0
295,4 c1- (13.3)  [20.8]  (7.1) 298 ICR $ C17-£-C4HgOH
295,4 CgHgCl (Gii3)3ccL c1~ (14.3) fz1.2] (8.0) 298 LCKR ® C1l7=t~CatqOH
294 CyHgBr (CH3)3CBr B~ 12.4 19.3 6.7 298 HeMS
294 CyHgBr (CH3)2CHCHy Bt Br™ 12.9 21.8 6.4 298 HEMS
134 C4H100 (CaH5)20 x* 22.3 24.7 14.9 298 HPMS
273 Not (41.3) - - -— ICR S NO*-CoH5OH
286 CH3NH3*+ 22,0 25.0 14.6 298 HPMS
286 (CH3)3NH 19.5 29,4 10.7 298 HEMS
299,131,19 (CH3)CoH* (32.9)  [29.7} (24.0) 298 ICR S (CH3)20H*-(CH3) 50
299,131,19 e=C4HgoH* (31.9)  [30.9] (22.7) 298 ICR

$ (CH3)20Ht-~(CH3) 90
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Thermodynamic quantities for the association of ocrganfec compounds ko gascous Ions,

(keal/ (cal/  (keall
mol) wol) wol) [¢0)
Reference Neutral Compoutd Ton ~pH0 . =bSD . =AGY L (T) T Metnod Renarks
1 0,1 0,1
Formula * v ’
17 Cy8700 (GaHs)20 (Cyils) y0H* 29.8 33.2 19.9 298 HPHs
299,131,19 (cont'd) (30.3)  {30.9] (21.1) 298 Icr 8 (Cli3)0H*=(CH3) 00
299,131,19 (CaHs) 000+ (29.5)  (29.5] (20.7) 298 1CR 5 (CHy)08*~(Cl3)20
299,131,19 (n=Caliy)o0H* (29.3)  (30.0] (20.4) 298 IR & (CHi3)y0H*-~(CH3)20
299,131,189 (£-C3H7) 208 (26.0)  {30.8] (16.8) 298 R S (cH3),00%~(CH3)20
286 - pyridine ¥+ 22.5 32.9 12,7 298 HPMS
286 e~CoHy NEg+ 21.9 3.9 12,4 298 HEHS
17 C4Hy00 ~Chlg0K CH3NEgt (23.5)  {26) 10.6 495 HPYUS
300 (CH3)36n* (36.5)  [32.4] (19.5) 525 HPMS 8 (CH3)3Sn*~CH30H
299,131,19 n-CiHgOz ¥ (31.5)  {30.9] (22.3) 298 IcR 5 (GHy)p0H*~(CH3)0
299,131,19 CzH50H (33.1)  {27.7] (26.8) 298 ICR 8 (cu3)z0u*-(CH3),0
299,131,19 n-C3H70Hy* (31.3)  [29.2] (22.6) 298 1 € (CH3)20H*~(CHy)0
41,98 i (32.2)  (25.9)  (24.5) 298 IcR s P -Hy0
295,4 [eibg (17.6)  {23.2) (10.7) 298 TCR S CL™-t-C4Hg0H
316,131,19  CyHjp0 5=C4HqOH 1~Catiyong* (32.8)  {28.2) (24.4) 298 0 & (CH3)0H*~(CH3)20
316,131,19 s~C4ligOty* (32.6)  [28.2] (24.6) 298 IR & (CH3)p0H"(CH3)20
7 C4Hy00 t~CgHgON CHzNHg* (22.9)  [26) 10.0 495 HEMS
300 (CH3)350% (36.6)  [32.4) (29.6) 525 HEMS £ (CH3)3Sa*-Ch30H
316,131,19 1-C3liz0Hp* (33.0)  [28.2] (24.6) 298 ICR 5 (CH3)20H*~(Cil3)20
316,131,19 t-C4Hg0Hz* (31.6)  {29.6]1 (22.8) 298 TCR s (Cu3)0H*-(CH3)20
41,98 ¥ {33.3) {26.1) (25.5) 298 ICR & F™-H0
4 - a1 19.2 27 111 298 “HRMS
256 14,2 10.3 11.1 298 HEMS
296 1 12.1 18.7 6.5 300 ueMS
303,302 t~C4H30™ (20.4)  [22] (13.8) 298 ICR = CH30 ~~GH3UH
303,302 €-~Csl1 107 (20.3) {221 {13.7) 298 ICR & CHy0™-CH3O0H
217 481002 CH30(CHp)20CH;  Na* 47.2 3.6 36.9 298 HEMS cf. Table 9
219 Kt 30.8 26.8 22.8 298 HPMS
286 CH3RBy* 30.1 30.1 21,1 298 HEMS
286 (CHa YaNuY 26.7 35.8 1643 298 HPHS
286 pyridined* 25.4 3.4 16.0 298 HPHS
286 e~CHy jNH3* 29.4 35.5 18.8 298 HeMs
30 Cgy ¥ (CHg) M (CHa)zsn® (46.4) {33} (29.1) 525 HPHS § CH30™-CH30H
117 CyHNF 2~F~pyridine (CaHg) 3N 20.8 3Le 1.6 298 HPHS
19,20 CgHgN pyridine Lt (44) — —— — ICR § Li¥-Hy0; from Figure
134 «* 20.7 18.6 15.2 258 HPMS
6 ag* — —m — — HEMS cf. Table 9
63 pyridinettt 26.3 32.1 16.7 298 HPMS £, Table 9
285 23.7 28 15,4 298 HPUS
125 -24.6 28.2 16.2 298 RPYHS
117 (Cqtis)tm* (20.4) {28} 9.0 408 HPHS
285 CsHisNs adentne adeninel* 30.3 39 21.7 298 ueMs
255 Cylp cyclopentadiene €17 — — <2.5 300 HPMS
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Table 8. {continued) Thermodynamic quantities for the association of organic compounds to gaseous ions.
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(kcal/ (cal/ (keal/
mol) K mol) mol) (K)
Reference Neutral Compound Ion —Aﬂg 1 —Asg 1 —AG; 1(':) T Method Remarks
Formula 4 * *
285 CsHgNg02 thymine thyminel* 30,1 37 19.1 298 HPMS
255 CsHg 1,4-pentadiene [+ — — 3.7 300 HPMS
274 CsHgNOy proline prolinedt 29 32 19.5 298 HPMS
126 20 — — —-— HPMS
126 valineH* 23.4 -— -— — HPMS
255 CsHgoy (CH3C0)7CHy c1 -— — 11.0 421 HPMS
{acetylacetone)
129 CsHgNO3 CH3C(0)NHCH»COOCHy pyriﬂdineﬂ‘ 34.5 38.4 23,1 298 HPMS N-acetylglycine methyl ester
324 N(CH3) 4% 20.1 29.4 11.3 298 HPMS
41,98 CsHyn0 {CH3)CCHO [ (24.6)  [26.2] (16.8) 298 ICR 8 F~-Hy0
295,4 1 (15,00  f21.9] {8.4) 298 ICR & C1=-t-C4HgOH
273 Csly 0 {CyH5)2C0 Not (42,9) - — -— ICR 8 No*-CyH50H
299,131,19 (ezHy) zcout €30.2)  {31.2] (20.9) 296 TOR 2 (cly)ont-(Ol3) ;0
299,131,19 (CH3) (CoHg)COH* (31.1)  [29.9] (22.2) 298 ICR B (CH3)00%~(CH3)720
299,131,19 (cuz)ocont (33.4)  [30.1] (24.4) 298 ICR 8 (CH3)0HY=(CH3)20
299,131,19 (CaHis)0u* (30.8)  [29.7] (22.0) 298 ICR 8 (CHj)20H%-(CH3)20
299,131,19 c=C4higont (32.6)  [31.0] (23.4) 298 ICR 5 (CH3)90H*-(CH3)20
117 CH3NH3t (25.9) {26} 11.8 549 HPMS
300 (CH3)3sn* (39.5) [31.6) (22.9) 525 HPMS & (CH3)70H*-(CH3)20
295,4 c1~ (14.1)  [19.6]  (8.2) 298 ICR 8 (1 ~t~C4HgOH
117 CsHj 00 c-CsHy 00 c=CsHjgout 32.6 32.2 23.0 298 HPMS
296 Cs5Hy002 £=C4HgCOOH 1~ 15.4 21.7 8.9 300 HPMS
117 CsHig02 HCOOn=Cy4Hg CH3NH3+ (24.5)  [26] 12.5 461 HEMS
117 CsHyp02 CH3COOL~C3Hy CHaNH3* 30.0 35,2 19.5 298 HPMS
300 (cH3)asnt (41.8)  [33.5] (24.2) 525 HPMS 5 (CH3)3Sn*~CH30H
273 Cstiy 902 CH3C00n-C3Hy ot (42.0) —- -— — ICR 8 NO*~CyHgO0H
300 (CH3)35n* (40.2) [32.8) (23.0) — HPMS 8 (CH3)3Sn*-CH308
126 Cs5Hy N0 valine prolinelt 21.0 — -— — HPMS
126 valinett 20.7 -— —— -— HPMS
294 CsHyyBr t=C5Hy 3 Br Br™ 1444 25.2 6.9 298 HPMS
303,302 CsHy20 £~C5H) 100 t=CsHy 0™ (21.5)  [22] (14.9) 298 ICR & CH30™-CH30H
303,302 t=C4HgCH(CH3)0™ (21.3)  [22) (14.7) 298 ICR 5 CH30™-CH0H
303,302 CgHsEC™ (17.1)  [22) (10.5) 298 ICR & CH30™=CH30H
286 CsHy90 CH30(CHp)30CH;  CH3NH3* 3.2 32,0 21.7 298 HPMS
286 (CH3)3NHY 25.5 33.1 15.6 298 HEMS
286 CsHy20y CH30(CHp)30CH3  2-F-pyridtneH* 26,2 31.6 6.8 298 HPMS
286 pyridined* 26.5 35.8 15.8 298 HPMS
286 c-CgHyNHz* 28.4 35.0 18.0 298 HPMS
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Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous ions.
(kcal/ (cal/ (kcal/
mol) K mol)  mol) x)
Reference Neutral Compound Ion -Aﬂg 1 -ASS 1 —Acg 1(’1‘) T Method Remarks
Formula . >’ * 4
241 CeFe CeFg benzene® (2.1 [27) 4.0 300 HPMS
118 aniline* (11.0) 25} 3.5 298 HPMS
241 CgHFs5 CgliFs benzenet (11.2)  [27) 3.1 300 HPMS
241 CgHaFy 1,2,3,5-CgHyFy benzenet (11.2)  [27] 3.1 300 HPMS
241 CeHaFy 1,2,4,5-CgHaFy benzenet 12.0 27 3.9 300 HPMS
241 Cgli3F3 1,3,5-CgH3F3 benzenet 12.4 28 3.9 300 HPMS
241 CgH4Fa 1,2-CgH,Fp benzene* (15.2) {27] 6.3 330 HPMS
295,4 €1~ (14.3) [21.6]  (7.8) 298 ICR 8 C17-t-C4HgOH
241 CeHyFy 1,3-CgHyFy benzene* 13.9 26 6.2 300 HPMS
241 1,3-CgHyFat 13.2) {27 5.2 298 HPMS
255 cr- —— e 1.7 300 HPMS
295,54 (14.6)  [22.6]  (7.8) 298 ICR 8 C17-t-C4HgOH
325 CgH4F2 1,4~CgH4Fy N, (13) [20] 5.1 395 HEMS
295,4 o~ (13.8)  [21.6)  (7.3) 298 ICR 8 C1™-t=C4HgoH
273 CgHsNOy CgHsNO No* (39.3) — _— -— ICR s No*-CaRs50H
118 anilinet (19.5)  [27) T 10.7 324 HPMS
118 1-CH3-naphthalenet  13.2 27 5.2 298 HPMS
255 (35 — — 7.1 300 HPMS
287,255 CgHsOF p-F-phenol cr” (26.9)  (25.3) (19.3) 300 HPMS § C17-phenol
287,255 CgHs0CL p~Cl-phenol c- (28.9)  (26.3) (21.0) 300 HEMS 5 C1™-phenol
273 CgHisF CgHsF No* (37.8) - - —— ICR 8 NO*-C,H5O0H
325 Nyt 14.4 18.0 9.0 298 HPMS
241 CgHsF+ (14.1)  [27) 5.3 356 HPMS
241 benzenet 17.0 30 8.1 300 HPMS
118 anilinet 11.8 26.7 3.8 298 HPMS
255 [ -— — 5.9 300 HPMS
273 CgHsCL CgHsCL Not (38.5) == -_— -— ICR 8 NO*-CoH5OH
118 aniltnet 12.0) {27) 4.0 297 HPMS
241 mesitylene* (Ll.4) 1271 2.9 300 HPMS
255 c1 — —— 6.5 300 HPMS
295,4 (13.6)  [22.4)  (6.9) 298 ICR 8 C1"~t~C4HgOH
118 fghsar CMsRe anflinat a1y (27 5.3 328 HEMS
255 [N — — 6.8 298 HPMS
118 CghisT CgHisT aniline® (13.6)  [27) 4.8 324 HPMS
255 <L — -—— Te2 300 HPMS
40,28 Celg benzene Lt (37.9) [27.51 (29.7) 298 ICR 8 Li*=Hy0
97 x*t 19.2 24.6 11.9 298 HPMS cf. Table 9
97,60 K*eHa0 (16.8) (27.1)  (8.,7) 298 HPMS 8 K¥eHy0-H20; cf. Table 9
97,60 K210 (13.4)  (24.3) (6.1) 298 HPMS 8 K*e2Hp0-Hp0; cf. Table 9
97,60 K*e30 (12.6) (27.6) | (3.7) 298 HPMS 8 K*e3H0-H20
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Table 8. (continued) Thermodynamic quantities for the association of organic compounds to gaseous lons.

(kcal/ (ecal/ (kcal/

mol) K mol) mol) (K)
Reference Neutral Compound Ton ~aHy 1 859 2 865 A T Method Remarks
Formula .
273 CgHp 25535:‘:) No* (4ke1) - —— — ICR 5 NO*-CyH50H
325 Nyt 19.3 23.3 12.4 298 HEMS cf. Table 9
325 CH3NHat 18.8 25.1 11.3 298 HPMS
288 Calis* (46.5)  (3L.5) (37) 298 — € Ag's + PA's
325 CaH50Hy¥ (21) [25] 8.7 491 HPMS
289 c3Hz* 9.0 9 6 300 HPMS
288 (CH3)p0H* (33.8)  (34) (23.7) 298 — © MHg's + PA's
325 (CH3)3NH" 15.9 27,7 7.6 298 HPMS
289 e=Chlig st 13 23 7 300 ' HPMS thiophenet
288 (cH3)3ct 22 49 7.4 298 HPMS
324 N(CH3)4* (9.4) [20] 3.5 296 HPMS
241 CeHsCLt 14.0 26 6.2 300 HPMS
289 benzene* 15 23 8 300 HPMS
2641, 17.0 27 8.9 300 HEMS
241 bonzenoHt 1.0 24 ae 300 upMe
118 aniline* 113.2 26,3 5.3 298 HEMS
241 toluene* 12.4 26 4.6 300 HPMS
118 : CgHsNHCH3 (12.2)  [26] 4.5 298 HPMS
118 CoHsN(CH3) »* (9.8) [26] 2.0 298 HPMS
241 mesitylene 10.6 26 2.8 300 HPMS
118 p-CH3CgH4N(CH3) o+ (9.8) (22} 2.6 329 HPMS
118 p~CH3j-naphthalene® 8.9 24 1.7 298 HEMS
97 cL- {10.4) {22) 3.8 300 7 HPMS
295,4 9.9) [17.1]  (4.8) 298 ICR S €1™-t~C4HgOH
331 9.5 19.9 3.6 298 HPMS
41,98 CgHg0 phenol ¥ Qale4)  L2b43]  (33.5) 298 ICR s F-Hy0
254 c1~ 19.4 15.5 14.8 298 HPMS
4 2744 25 20,0 298 HPMS
255 25.0 26.0 17.2 300 HENS
125 CgligN 2~CHy~pyridine 2~CH3~pyridinentt 23.0 27.8 4.7 298 HPMS
134 CoHyN aniline K 22.8 23.7 15.8 298 HPHS
118 anilinet 17.4 24,6 9.5 322 HPMS
118 CpHyntcH* 17.4 8.2 9.0 298 uems
118 CgHsN(CH3) 2 (14.5) {271 6.5 298 HPMS
118 p-CH3CgH4N(CHy )9+ (13.5)  [27] 5.9 283 HPMS
41.98 ¥ (31.2) 126,21 (23.4) 298 cr © s P
325 CeHio cyclohexene CHaNHg* 11.6 16.9 6.6 298 HPMS
129 CgH)1NO3 CH3C(O)NHCH~ CH3NHg* 40.1 35.1 2%.6 298 HPMS N-acetylalanine wmethyl ester
(CH3)CO0CH3
129 (CH3)3NHY 29.7 27.6 21.5 298 HPMS
129 CeHyaNoz* 30.1 31.5 20.7 298 HPMS
39,28 Cgyo cyclohexane Lit (24) — — — ICR § Li*t-Hy0; from Figure
325 NH, (<9 {20] <2.8 317 HPMS
241 benzenet (11.2)  [27] 3.2 295 HPMS
117 CoHy 20 -Gy 20 <~Cglly pout 33.2 34e7 22,9 208 urns
117 CeHy20 (n~C3H7)(CoH5)CO  CHaNHat 27.0 27.0 19.0 298 HPMS
300 City 202 CH3C00(n~C4Hg) (CH3)3sn* (41.7)  [33.5] (24.1) 525 HPMS 8 (CHy)35n*=CHOH
300 CgHp40 a~CgHy 30H (CH3)38n* (37.5)  {33.3] (20.0) 525 HEMS § (CHg)3Sat~CHaoH
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Table B. (continued) Thermodynamic quantities for the association of organic compounds to gaseous iens.

(kcal/ (cal/ (keal/
mot) K mol) mol) (K)
Reference ;lz:::;: Compound Ton -Aﬂg'l —Asg’l -AGS.]_(T) T Method Remarks
17 CgHy40 (n=C3H7)20 CH3NH3+ 24,0 26.7 16.0 298 HPMS
299,131,19 (CaHs) 200" (31.4)  {29.9] (22.5) 298 R 8 (CHy)0H*~(CH3) 20
117 pyridinett (23,5) [31] 8.0 500 HPMS
117 c=CgHypyNH3* 25.4 | 31.2 16.1 298 HPMS
117 (n-C3ity)00* 30.2 37.4 19.1 298 HPMS
299,131,19 (29.9) [31.9] (20.4) 298 ICR 8 (CH3)p0u*-(Cl3),0
117 CgHy 40 (1-C3H7)20 (1-C3H7) 200 27.0 39.1 15.3 298 HPMS
299,131,19 . (26.6)  [32.6] (16.9) 298 ICR 8 (CHy)oH™~(CH3)70
' 299,131,19 (CaHg)p0H* (31.3)  [29.8) (22:4) 298 ICR & (CHy)OH™-(CH3)20
303,302 CeHy 40 t-C4HgCH(CH3)OH  t—C4HgCH(CH3)0™ (21.4) (22} (14.8) 298 ICR 8 (CH3)0H*-(CH3)50
303,302 CgHsCHY0™ (21.6) [22) (15.0) 298 ICR 8 (CH3)OH"~(CH3)20
286 CeH1403 CH3(OCHpCHp)2~  (CHz)sNmut 32.8 40.0 20.9 298 HPMS
OCH3
286 1,2-dtazinekt 32.4 36.1 21.6 298 HPMS
324 N(CH3) 4t 20.6 28,7 12.0 298 HPMS
286 2-F-pyridine* 34,7 38.6 23.2 298 HPMS
agé pysidinett® 31.5 26.5 20.6 298 HEMS
286 c=CgHy3NH3* 39.7 44.6 26.4 298 HPMS
125 CgHy 5N (CaHs)3N (CaH5)3NEY 23.8 41.0 11.6 298 HPMS
300 {CH3)3Sa* (45.7)  [33.9] (27.9) 525 HPMS 8 (CH3)3Sn*-CH30H
311,4 CgHysB (CzHs)3B c1- (23.8) [22]) (17.2) 298 ICR 8 C1™-t-C4HgOH
273 CyHsN CgHsSCN Not (41.1) -_— -— — ICR & NO*-CyH50H
117 CH3NH3* 29.4 31.2 20.1 298 HPMS
118 aniltnet (21.8) [27] 12.3 338 HEMS
118 1-CH3~naphthalene* (15.4)  [27] 6.9 301 HPMS
287,255 CyHgNO p~CNphenol 1~ (33.6) (26) (25.8) 300 HPMS 8 C1™-p~F phenol
287,255 (34.6)  (28) (26.2) 300 HEMS 8 C1™-p-Cl phenol
273 CyH5F3 CgHsCF3 No* (35) — -— — ICR 8 No*-CpH50H
118 aniltnet (12.1)  [27} 4.0 300 HPNS
273 C7HgO CgHsCHO Not+ (43.7) — -— -— ICR 8 NO*-CyH50H
255 CyH7R0 p-NOztoluene c1- — -_— 7.3 300 HPMS
41,98 C7HF CeH5CHoF ¥ (24.4)  [26.6] (16.5) 298 ICR 8 FT-Hy0
273 c7Hg taluene No+ 46.2) - — -— ICR 8 No*-CoHsOH
324 N(CH3) 4% 9.5 20.3 3.5 298 HPMS
118 aniline® 14.0 26.8 5.5 320 HPMS
241 toluenet 16.0 29 7.3 300 HPMS
241 mesitylene’ 12.0 27 4.0 300 HPHS
255 c1- — — 4.0 300 HPMS
302 C7Hgo HsCHyOH CgH5CHy0™ 23.8 23.2 16.9 298 HPMS _
303,302 8 Gelischz s (22.3) [22) (15.7) 298 ICR € CH30"CH30H
287,255 C7Hg0 p-CHaphenol c1- (26.6)  (26.7) (16.6) 300 HEMS 8 C1=-phenol
{p-cresol) _
303,302 CgHsC=C™ (19.5) {22} (14.9) 298 ICR 8 CH30"CH30H
118 CyHgo CeHsocH3 antline* (16.8) [27] 7.6 346 HPMS
(anisole)
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Table 8. (continued) Thermodynamic quantities for the assocliatien of orgaunic compounds to gaseous ions.
(kcal/. {cal/ (keal/
mol K mol) mol) (x)
Reference Neutral Compound Ton -All"; ~482 -865 , (1) T Method Remarks
»1 0,1 0,1
Formula
255 C7Hgo CgH50CH; cr e - 7.3 300 HPMS
(aulsulc)
(cont'd)
125 C7HgN 2,6~(CH3z) 2~ 2.6-(Cﬂ3g§~ 23.3 33.2 13.4 298 HEMS
pyridine pyridinel .
118 CyHg CgHgNHCH3 CgHsNHCH3* (12.3) {26} 4.6 298 HPMS
273 C7H140 (1-C3H7)2C0 not+ (44.6) —_ — —_ ICR 8 Not-CoH50H
74 C7H1402 CH3C00-t-CsHi;  t-amyl acetate’ 9.1 -2 9.8 300 'HPMS
(t~amyl acetate)
255 CgHgo (CH3)(CgB5)CO c1- — — 7.1 421 HPMS
(acetophenone)
273 CgHyp CgHsCals No? (48,3) - — - IR & NO*~CoH50H
255 - — — 5.0 300 HEMS
118 CgHyo p~xylene anilinet (14.5) [27} 5.8 322 HPMS
241 p-xylenet 15.6 32 5.9 300 HPMS
241 mesitylenet 14.9 28 6.6 300 HPMS
255 €1~ — — 3.9 300 HPMS
241 CgHyo mxylene mesitylene® (14.3)  {27] 6.2 300 HPMS
255 o~ — e 4.4 300 HPUS
300 Catin o-xylene (CHq)a8n* (29.9) [31.81] (13.2) 525 HPMS 8 (CHa)aSut-CHA0H
125 CglyN 2-1-C3Hypyridine  2-i-C3Hypyridined* 23.0 32.7 13.3 298 HPMS
118 CgHy N CH3N(CH3)2 CoHgN(CH3)2* (10.0)  [26] 2.2 298 HPMS
117 CgHy402 n-C4HgCOONnC3Hy CHaNH3t 30.0 34,8 19.6 298 HPMS
286 Cgllyg04  12-crown—fb-ether (CHy) 3NH* 35.8 41.5 23.4 298 HPMS
(cont’d)
286 1,2-diazineHt 37.0 40.8 24.8- 298 HPMS
286 pyridinet 36,1 40.0 24.2 298 HPHS
286 c~CgHy Ny 37.2 34.8 26,8 298 HPMS
286 cgHyg0 (n~C4Hg)20 CH3NHg* 25.0 28.0 1646 298 HEMS
324 N(CH3) ¥ (12.9)  {25]) 46 330 ° HEMS
117 (n~C4Hg) goH* 30.5 38.7 19.0 298 HPMS
286 CgH) 804 CH3(0CHzCHp ) 30CH3 (caz)qnut 34.6 40.0 22.7 298 HPMS
286 1,2-diazinet 37.0 41,4 24.7 298 HPMS
324 N(CH3) 4+ 24,2 33,8 14.1 298 HPMS
286 pyridined* 34.7 38.3 23.3 298 HPMS
286 c-CgHy Ntz 43.3 43.8 30.2 298 HPMS
300 CgHygh (n-C4Hg )z NH (cH3)3Sa* (48.8)  [33.7] (3L.1) 525 HeMs § (CHy)3Sn*-CH3OH
255 Cotlyo (cHy) (CgH5CHp)CO cr —- — 8.3 421 HPMS
(phenylacetone)
74 CoHy o0y CH3CO0CHCgHs catizt 10 -7 ~10 300 HPMS
(benzyl acetate)
74 benzyl acetateHt 5.4 -14 9.7 300 HPMS
273 Collp 1-C3HyCgHs no* (45,1) == — — ICR & NO*-CyH508
(cumene)
255 cr — — 5.5 300 HPMS
213 Coliyy n=C3H7CeHs [ (45.1)  ——- — — ICR S NOT-CgHs0H
255 cr e - 5.0 300 HPMS
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Table 8. (continued) Thermodynamic quantities for the assoclation of organic compounds to gaseous ions.
(kcal/ (cal/ (keal/
mol) K mol) mol) (K)
Reference Neutral Compound ion —Aﬂg -as? —M;o (1) T Method Remarks
1 0,1 0,1
Formula
325 CoHya mesitylene N, 21.8 21.2 15.5 298 HPMS
300 (CH3)38at (32.0) [31.8] (15.3) 525 HPMS 8 (CH3)3Sn*-CH30H
18 antline* 15.3  25.6 7.7 298 HEMS '
241 mesitylenet 17.2 30 8.0 300 HPMS
%0 mesitylenen* (12.4)  [28} 448 272 nens
118 1-CH3~naphthalene® (13.0) {27} 5.0 296 HPMS
255 c1- — -— 4.5 300 HPMS
125 CgHy 3N 2~t=Cy4Hg— 2~t~C4Hg~pyridinent 23,0 39.4 11.3 298 HPMS
pyridine
125 CgHy 3N 2,6(CoHs)a=  2-6-(CoHs)p~pyridineHt 22.8 37.4 11.7 298 HEMS
pyridine

118 CgHj3N p~CH3CgH4N(CH3) 2 p-CH3CgH4N(CH3) ot (16,2)  [24) 8.3 329 HPMS
125 Ggip) N (n-C3H7)3N (n-C3H7)3NH* — -— 7.4 293 HPMS
118 CyoH7Br  l-Br-maphthalene aniline* 15.7 28.9 7.0 298 HPMS
118 CroHg naphthalene anilinet (15.7)  f26) 7.3 324 HPMS
290 naphthalene* 17.8 29 9.2 298 HPMS
200 naphthalono H¥ 14.1 30 5.2 208 HpPME
290 biphenylenet (12.6)  {[28] 5.1 298 HPMS
290 biphenylene u* (13.9) 28] 6.4 298 HPMS
113 CioHg azulene aniline® (14.3) {27} 5.8 315 HRMS

azulene® 16.8 26 9.1 298 HPMS
118 Cpofys n=C4tgCgHs aniline* (14.6)  [27) 5.5 330 HPMS
118 CyoH2005  15-crown-5-ether (CHp)aNut 34,9 35.6 24.3 298 HPMS
286 pyridine W* 41.0 42,6 .28.3 298 HEMS
286 c=-CgHyNH3* 42,3 36.5 31.4 298 HPMS
118 Crif10 1-CH3~naphthalene aniline* 15.8 25.1 8.4 298 HPMS
118 1-CH3-naphthalenet (17.9) {27} 9.9 296 HEMS
125 CpHysN  2,6-(1-CaHy)a=  2.6-(1-CaHy)z pyridineH* 23.6 48.4 9.2 298 HPMS

pyridine

290 CpoHg biphenylene azulene (15.9)  [28] 7.2 309 HEMS
290 biphenylenet 16.0 29 7.3 300 HPMS
290 biphenylenett (13.6) {28} 5.9 277 HPMS
1138 Cy2Hg acenaphthylene aniline® (17.5) (271 8.7 325 HPMS
118 [SPLITY acenaphthene anilinet 18,3 28.6 9.0 325 HPMS
290 biphenylenet (14.2) [28] 6.3 283 HPMS
290 acenaphthene {17.0) {28} 8.1 283 HPMS
290 acenaphtheneli* (14.8) 28} 5.6 330 HPMS
290 C12#)10 bipheayl azulenet (13.5)  [28} 5.2 297 HPMS
290 biphenylene® (13.4) (28} 5.5 279 HPMS
118 CioHy8 Ce(CH3)g anilinet 17.1 24.1 9.3 325 HPMS
286 €12H2406  18-crown-6-ether (CH3)3Nut (a1) [40] 18 569 HPMS
286 1,2-diazinett (42) [44) 16 600 HPMS
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Table 8., (continued} Thermodynamic quantities for the associatfon of organic compounds Lo gaseous ions.
(kcal/ (cal/ (keal/
mol) K mol) mol) (K)
Reference Neutral Compound Ion —Mlg 1 —Asg 1 —AGB 1(1) T Method Renarks
Formula ’ ’ ’
286 C12H2406 18-crowa~6~ether pyridined (40) {44] 16 550 HPHS
{cont'd)
286 c~CgHp N3t (46) [38}1 23 670 HPMS
117 Cy2Hp60 {n—CgH}3)20 CH3NH3* 27.2 31.4 17.8 298 HPMS
117 (n-CgH3) 08" 29 36 18.3 298 HPMS
125 CpoHa7N (n~C4Hg) 3N (n=C4Hig) gt 24.4 56.5 7.6 298 HPMS
300 (CHy)3sn* (48.0) [34.3) (30.0) 525 HPMS 8 (CHjy)35a*~CH30H
290 €13t fluorene azulene® (14.6)  [28) 6.0 307 HPMS
290 biphenylene* (13.3) [28] 5.4 283 HPMS
290 Ci3fip £ £l + (16.5)  [28] 7.2 331 HPMS
290 fluoreneH* (14.4)  [28) 6.1 298 HPMS
255 Cypifly2 (CgHs)2CHy cr- — . Tu4 300 HEMS
125 Cy3lg1¥ 2,6-(t—-C4Hig) o~ 2,6~(t-C4Hg) o~ — —-— <45 N3 HPMS
pyridine pyridineH"
290 Cy4Hro anthracene anthracenet 16.4 26 8.7 2498 HPMS
290 anthracenel® (16.0) (28] 6.1 352 HEMS
290 ©14110 1 ! 8t a (17.8)  [28] 8.8 320 HEMS
290 phenanthrenedt (15.7) (28] 6.7 320 HPMS
290 CisHig octh oct + (16.5) [28) 7.8 304 HPMS
290 octhraceneH* (14.2)  [28) 6.1 298 HPMS
290 CigH10 pyrene pyrenet (19.1)  [28} 8.2 390 HPHS
290 pyrenei* 16.5 29 7.9 298 HPMS
290 CygHi2 chrysene chrysenet (18.2) 28] 6.3 418 HPMS
290 chryseneHt (17.8) [28] 5.6 418 HPMS
255 CyoH16 (CgHs)3CH c1- — -— 4ol 300 HPMS
290 CaoH12 perylene perylene* (19.7) {28] 8.3 406 HPMS
290 perylene HY (19.1) [28] 7.2 424 HPMS
290 CyzH12  1,12-benzoperyleme®  1,12-benzoperylenet 21.6 27 13.6 298 HPMS
290 1,12-benzoperyleneHt (21.4) [28] 10.6 385 HEMS
290 Co4Hyz * (23.8) (28] 10.4 476 HPMS
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Table 9. Thermodynamic quantities for the association of organic compounds to gaseous ions. The higher’ order clustering reactions.

-Aﬂg_l,n (kcal/mol) —Asz_l,,. (cal/K mol)

Ref. Neutral Ion 1 2 3 4 5 6 7 1 2 3 4 5 6 7
256 HCOOH c1 —- 3.1 22.2 1l4.1 10.1 -— 55 35 20 11.5
256 HCOO™ —  26.1 20,0 14,2 10.1 — 34 30 21,5 12
257 CH3C1 cHyert 6.9 5.7 -3.5 8

237 crg* —_— 6.0 ‘5ol —— 15 14

257 cuert — 4e2 — 2

260 CHy Hio* 8.0 3.4 20.4 8.1

261 Cis* 7.4 5.9 4 3.9 20.8 24,4 26,1 26.6

262 41 LS ] 12,4 7.2
118,(131) CHjoH ° Hzo* (40.8)€(22.9) 16.4 (13.5) (11.4)¢ (24,0) (25] 26.5 (28] (25.5)
118 H30% ¢ H20 (30.2)¢ 18.0 -— = (28.6) 26,3

118 H30Te2HP0  (25.5)C(14.4)C ——= === (32.8) (23.4) =— -

118 H30% < 3120 (19.6)C(13.2)¢ - (28.8) (23.6) —

118 H30*e 420 (16.0)€(13.5)¢ (26.4) 126.6]

131 CHaOHp* 33.1 26,3 16,1 13,5 12.5 119  12.0 30.5 28,2 28.9 28,7 31.1 329 35.7
117 CHaNH3* 19.0 2.2

12 (CH3)o0H"  26.3 18.8 15,9 13.7 27.1 28.9 31.2 30,8

122 (CH3) 00" 18,1 15.t  12.2 30.6 30.6 26,5

(CH3)0 X

324 (o) 4t 9.8 9.2 23.2 24.0

266 (v 16,2 13,0 123 1.2 10,5 14.8 19.@ 23.6 26,4 25.5
330 17.4 141 1L.8 .1 24,2 22.9

266 0" 19.1 15,5 13.5 21,9 24,8 27.9
132,104,302 oK~ —_— - — -

03 CH3NHy CH3NH3* -~ 19.2 17.0 ~—- 39,9 41.6

6l CH3CN Nat m—— 2heh 20,6 14,9 12,7 -—— 22,7 27,5 27,9 4.2
6l Kt 26,4 20,6 18,2 13.6 11.5 21,5 24,2 28,3 27.5 337
61 Rb¥ 20,7 17,7 157 125 1Ll 18,1 20,9 24,8 25.7 32.5
61 [ 19,2 16,7 143 12,1 10.9 18,6 21,6 24.0 27.0 32.9
118 NHg* 27,6 21.2 14,2 1L.7 24,2 25.4 19.5 22.2

118 Hzot (46.7)¢ 23,4 20.6 (29.3) 24,7 27.3

118 H30% s Hp0 (32.6)2(21.2)¢(15.0)¢ (30.1)(24.8) [24.1]

118 H30te2Hp0  (28.7)C(15.9)¢ | (33.2)(22.3)

118 H30*«3H20  (22.4)€(14.4) (27.7)122)

85 CH3NH3* 24,5 17.9 13.4 25.8 21.6 21.0

147 CHaCnit 30,2 9.3 29 19

265 F 16,0 12,9 117 104 5.3 13.4 14.8 17.9 19.6 1.4
265 - 13.4 12,2 1.6 6.2 14,3 18,9 20,1 10.8

330 13.6 11,9 1l.6 11.3 10.9 10.4 15,7 17.2 22.6 26.6 30.4
265 Br™ 12,9 11.8 10.0 5.5 16.5 20,4 217  10.9

263 1~ Lle¥  LUWH 943 18.2 20.8 221

20b 0y~ 16,4 14,2 119 9.5 17.4 22,0 247 22,4
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“869-1,q (1) (kcal/uol)

Neutral Ion 1 2 3 4 5 6 T(X) Method Comments
HCOOH c1- -— 17.7 11.8 8.1 6.7 298 HEMS cf. Table 8
HCOO™  --- 16 11 7.8 6.5 298 HPMS
CH3Cl CHpCc1* 7.9 3.3 298 HPMS
ezt — 1.5 0.9 298 upMs
ciclt -—- 3.6 298 HPMS
CHy Hzot 1.9 L2 300 HPMS
CHg* 1.2 =l6  =3,7 =4.1 298 HPMS
0.45 -0.69 298 HPMS
CH30H  H30* (33.6) 11.6* 8.4 -0.2* (3.8) 300,*452 HEMS CH0/CH30H
H30TeHy0  (21.6) 10.1  (2.3)*(-0.5)* 300,*452 HPMS CHy0/CH30H
H30te2Hp0 (15.6) (7.4) (1.6)*(-1.4)* 300,%452 HPMS CHy0/CH30H
H30te3Hp0 (10.9) (6.1) (1.2)* 300,*452 HPMS CH,0/CH30H
H30*+4Ho0 (8.7) (6.3)* 300,*269 HPMS CH30/CH30H
CH3OHy*  24.0 12.9 7.5 4.9 3.2 2.1 298 HPMS
CHzNH3*  11.8 298 HPMS
(CH3)0H" 18.2 10.2 6.6 4,5 300 HPMS
(CH3)p0u*s 9.0 6.0 4.3 300 HPMS
(CH3)20
N(cHz)t 2.9 2.0 298 HPMS
c1- 9.8 7.2 5.2 3.3 2.9 298 HPMS
10.2 6.9 5.0 298 HPMS cf. Table 8
0y~ 12,5 8.1 5.2 298 HPMS
OH™ (25)8(10.3)¢ 296 FA COH™-Hp0/CH30H(s)
CH3NHy CH3NH3*
— 7.3 4.7 298 HEMS cf. Table 8
CH3CN Na* ~—= 17.6 12,3 6.6 0.4 298 HPMS
Kt 18.0 13.4 9.8 5.4 1.4 298 HPMS
Rb* 15.3 1.4 B.3 4.8 14 298 HEMS
cst 13.7 10.2 7.2 4.0 1.1 298 HPMS
NH;* 20,4 13.6° 8.4 5.1 298 HPMS
H30*  (37.9) 16.0 12.4 300 HPHS CCH3CN/HZ0
H30%eHp0 (23.6)(13.7) (7.5)* 300,*316 HPMS CCH3CN/H20
H30%+2H0 (18.8) (9.1) 300 HPMS CCH3CN/Hz0
H30%+3H20 (14.1) 7.4% 300,*318 HPMS ©CH3CN/H20
CH3NH3*  16.8 11,4 7.1 298 HPMS
CH3CNHt  21.6 3.6 298 HPMS
¥ 12,0 8.5 6.4 4.5 3.1 298 HPMS
c1- 9.2 6.6 4.6 3.0 298 HPMS
8.9 6.8 49 3.0 2.0 1.3 298 HPMS cf. Table 8
Br 8.0 5.8 3.6 2.2 298 HPMS
1 6.4 4.3 2.7 298 HPMS
02~ 1.2 7.7 4.5 2.8 298 HPMS
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Table 9. (continued) Thermodynamic quantities for the association of organic compounds to gaseous ioms.
The higher order clustering reactions.
-Aug_l,n (kcal/mol) —As,‘.'_l,,, (cal/K mol )
Ref. Neutral Ion 1 2 3 4 5 6 1 2 3 4 5 6
272 CaHy Colst 18.2 4.2 — e
275,(221) CyHsONO,  NOp~ (20.9)S 8.5 7.3 (35.3) 12.8  14.1
275 NOo3™ 17.2 7.2 32,2 8.7
276 CaH5C1 CoHst -—— 5.2, 4.8 — 8.7 1.7
122 (CH3)20 H30% (45.4)¢ 18.5 16.8 (24.5) 26.3  26.6
122 H30%Hp0 (29.1)¢ 16.4 15.8 (26.5) 22.8 36.5
122,(70) (CH3)20 H30%<2Hp0  (23.4)5 16.9 (30.2) 32.9
122 CH30H* 35.0 20,2 - 24,7 29.8 ---
122 CH30Hp - 21.9  16.6 25.2 31.8
CH30H
122 CH30Hp* e 17.2 12,5 28.6 25.6
2CH30H
131 (CH3)20HY  30.7  10.1° 29.6 . 27.9
318 (CH3) S0 k¥ 35 29 20 16 15.8 15.5 31 3% 28 30 37 40
280 (CH3)2S0H*  (30.8)S 21.3 (22.9) 10.9
317 ci~ 18.6 16.0  14.9 14.6  13.8 20.4 23.8 29.8 37.2 40.2
317 Br~ 17.3  14.5  13.6 21,4 22.4  27.5
317 1~ 15.7 12.8  1L.6 21,7 22.0  25.1
281 CoHsNHy CHsNH3* -— 19.5 17.3 -—  41.6 42.6
279 HyNCHp- Kt 25.7 22,2 12.9 22.3 32,0 26.3
CHNHp
282 HpNCHp= =~  =-—  17.5 —— === 46,7
CHzNH3*'
318 (cH3)aco K 26 21 16 24 26 24
329 (CH3) coHt  ——- 12.2 8.5 —_ 23.0 17.0
324 N(GH3) 4% 14.6  13.0 (11.7) 24,7  29.2 [25]
318 . (CH3)zNCHO K+ 31 a1 13 26 20 18 24
329 a-C3H7OH on-C3HjOH*  -— 18,9 14.2 1L.7 -—-- 23,0 23.8 23.0
281  n-C3HyNHp n-C3HzNHzt  --—- 19.5 17.1 -~ 416 42.3
281 i=C3H7NHz ~C3HyNH3t  =—— 19.8 16.2 — 42,6 39.3
282 1,2(NH3)p~ (1,2(NHp)p- --- =--- 19,5 == 54,7
C3Hg C3Hg)RY
282 1,3(NH3) 9~ (1,3(NHp)p~ =-—— —--— 19,7 == 57,0
C3Hg CHg )+
318 (N(CH3)9)- K+ 31 24 18 23 24 24
(GuzrLvw
217 CH30(CH2))2~ Nat 47,2 35.1 23.2 34.6 40.5 42.2
ocH3
63 c~CsHsN Agt — - 16.7 17.9 —— -— 28.0  40.3
63 c-CsHsNHY  26.3  12.6  13.6 32,1 29.7 37.9
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~B6p-1,n (T) (kcal/mol)

Neutral Ton 1 2 3 4 5 T(X) Method Comments
CaHy (3 m— = — Pl cf. Table 8
C2Hs50NOZ Nop~ (10.4) 4.7 3.1 298 HPMS 8N02™-502
NO3™ 7.6 4.6 298 HPMS
CaHs5C1 cast - 2.6 2.5 298 HPMS
(cH3)20 H3ot (37.9) 10.7 8.9 300 HPMS CHp0/(CH3)20(8); cf. Table 8
H30%Hy0 (21.1) 9.6 4.9 300 HPMS €H70/(CH3)20(8)
(CH3)20 H30%+2Hp0 (14.3) 7.1 300 HPMS SH30% « 2H,0-H50
CH30Hy* 27.6 11.3 (-0.3)8 300 HPMS SH*CH30H+2(CH3) 20~CH30H.
CH30Hp*e 4.4 7.1 300 HPMS
CH30H
CHgOHpYe 8.7 4.8 300 HPMS
2CH0H
(cH3) 08" 21,9 1.9 300 HPMS cf. Table 8
(CH3) 280 g 25 19 1 7 S 300 HPMS
(CH3)pS0HY  (24.0) 18.1 298 HPMS 8(CH3)SOH*~(CH3) 2CO
cr~ 12.5 8.9 6.0 3.5 1.8 300 HPMS
Br™ 10,9 7.8 5.3 300 HPMS
b 9.2 6.2 4.l 300 HPMS
CoMsNHy  CoHsNHz™
— 7. 4.6 298 HPMS
HyNCHy= xt
CHyNHy 19.0 12.7 5.1 298 HPMS
HaNCHp-
CHpNH3* =  ——- 3.6 298 HPMS
(CH3)2C0 K" 19 13 9 300 HPMS
(CH3)aCOHT =-— 5.3 3.4 298 HPMS cf. Table 8
N(CH3) 4% 7.7 4.8 47 281 HPMS
(CH3)NCHO  «* 23 15 9.6 5.8 300 HPMS
n~C3HyOH  n-C3HyOHpyt  ~—— 12,0 7.1 4.8 298 HPMS ¢f, Table 8
a-C3HyNHy n~CyHyNH3t L S § 4 298 HPMS
1-C3HyNHp i~C3HzNH3t  —- 7.1 4.5 298 HEMS
1,2(NH3)p~ (1,2(NHp)g= === === 3.2 298 HEMS
C3Hg C3Hg)
1,3(NHp) 2~ (1,3(NHp)p~ -~ - 2.7 298 HEMS
C3Hg CyHg )oY
(N(cH3) )~ K'Y . 26 16,5 11 300 HPMS
(CH3)COo
CH30(CHp))  Na* 36.9 23.0  10.6 298 HPMS
0CH3
c=CsHgN ag* —— = 8.4 5.9 298 HPMS pyridine
c~CslisNH 16.7 3.7 2.3 298 HPMS cf. Table 8
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Table 9+ (continued) Thermodynamic quantities for the association of organic compounds to gaseous ions.
The higher order clustering reactions.

-AH§-1 ,n (kcal/mol)

-ASg-1,n (cal/K mol )

Ref. Neutral Ion 1 3 4 5 1 2 3 4 5
97  CgHg Kt 19.2 18,8 14.5 12.6 24,6 33.9 32,7  4l.4
97,60 KteHp0 (16.8)8(14.4)¢ (27.1) (30.1)
97,60 Kte2Hp0  (13.4)5(12.8)¢ (24.3) (33.7)
118 NHgt 19.3  17.0 14.2 23.3  30.5 32.8
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~AGp-1,n (T) (keal/mol)

Neutral Ion 1 2 3 4 T(K) Method Comments

CgHe 'y 11.9 8.8 4.7 0.3 298 HPMS beazene
k*eHy0 (8.7) (5.4) 298 HPMS 8K*eHp0-Hg0; CH20/CgHg(s)
Kte2H90 (6.1) (2.7) 298 ) HPMS SKt«2Hy0-Hp0; CH0/CgHg(s)
NHg* 12.4 7.9 4.4 298 HPMS
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