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Supporting InformationThe Supporting Information in
ludes:a) Field Parametersb) Simulated and experimental densities for TMABr and TBABr aqueous solutions
) Details of water orientation in the hydration shells of 
ationsd) NMR di�usion measurements by B. An
ian and G. Mériguete) Methyl group rotation for TBA+ and TMA+f) X-ray s
attering intensity - 
omparison of experimental and simulated data
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a) Field parametersTable 1: Intera
tion potentials for TBA+. HN represents hydrogen atoms 
losest to the
entral nitrogen atom.atom or group atomi
 
harge (e)(in bold) N C H-N- 0.056669-N-CH2- 0.017461 0.053130-N-CH2 − CH2- -0.002556 0.021844-N-CH2 − CH2 − CH2- 0.011361 0.020886-N-CH2 − CH2 − CH2 − CH3 -0.086548 0.034799bond elongation energy term lengthharmoni
 parameters (k
al/mol/Å2) (Å)C-HC 340 1.090C-HN 240 1.090C-C 310 1.526C-N 367 1.471bond bending energy term angleharmoni
 parameters (k
al/mol/rad2) (degree)HC -C-HC 35 109.5HN -C-HN 35 109.5C-C-HC 50 109.5C-C-HC 50 109.5C-C-C 40 109.5C-C-N 80 111.2HN -C-N 50 109.5C-N-C 50 109.5dihedral intera
tion energy term angle(k
al/mol) (degree)HC -C-C-HC 0.15 0.0HC -C-C-C 0.16 0.0HC -C-C-HN 0.15 0.0HN -C-C-C 0.16 180.0C-C-C-C 0.18 0.0X-C-C-X 0.15 0.0X-C-N-X 0.15 0.0LJ parameters ǫ σ(k
al/mol) (Å)HC 0.0157 1.487HN 0.0157 1.100C 0.1094 1.900N 0.1700 1.8240
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Table 2: Intera
tion potentials for TMA+.atom or group atomi
 
harge (e)(in bold) N C H-N- 0.096521-N-CH3 -0.165381 0.130417bond elongation energy term lengthharmoni
 parameters (k
al/mol/Å2) (Å)C-H 240 1.090C-N 367 1.471bond bending energy term angleharmoni
 parameters (k
al/mol/rad2) (degree)H-C-H 35 109.5H-C-N 50 109.5C-N-C 50 109.5dihedral intera
tion energy term angle(k
al/mol) (degree)X-C-N-X 0.15 0.0LJ parameters ǫ σ(k
al/mol) (Å)H 0.0157 1.100C 0.1094 1.900N 0.1700 1.8240

Table 3: Intera
tion parameters for monoatomi
 ions.atom LJ ǫ LJ σ 
harge(k
al/mol) (Å) (e)Na 0.1 2.583 +1.0Br 0.1 4.54 -1.0
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b) Simulated and experimental densities for TMABr and TBABraqueous solutions
1.15

1.10

1.05

1.00

d
e
n
si

ty
 (
g
.c

m
-3

)

3.02.52.01.51.00.50.0

molarity (mol.dm
-3

)

 sim (current MD data)

 exp (Buchner 2002)

TMABr in H2O

a)

1.05

1.00

d
e
n
si

ty
 (
g
.c

m
-3

)

3.02.52.01.51.00.50.0

molarity (mol.dm
-3

)

 sim (current MD data)

 exp (Buchner 2002)

 exp (Eagland 1972)

TBABr in H2O

b)Figure 1: Simulated and experimental densities for a) TMABr aqueous solutions and b)TBABr aqueous solutions, as a fun
tion of 
on
entration. Experimental data is taken fromR. Bu
hner, C. Holzl, J. Stauber and J. Barthel, Phys. Chem. Chem. Phys., 2002, 4, 2169- 2179 and D. Eagland and G. Pilling, J. Phys. Chem., 1972, 76, 1902 - 1906.
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) Details of water orientation in the hydration shells of 
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Figure 2: Details of water orientation around 
ations for TMABr, TBABr and NaBr solu-tions, all at 1m 
on
entration: a) to 
) Radial distribution fun
tions between 
ations (
entralN atom or Na) and oxygen/hydrogen (Ow/Hw) atoms of surrounding water mole
ules; d) tof) Angular distribution of water mole
ules surrounding the 
ations, with θ representing theangle between the 
ation-Ow ve
tor and the dipole moment ve
tor of the water mole
ule.In the 
ase of TMA+ and TBA+, the most probable values of θ are around 60◦, whi
h is a
lose to tangential orientation of the water mole
ules with respe
t to the 
entral N atom ofthe 
ations. We see that this preferential orientation is lost in the se
ond hydration shell ofTMA+, while it is retained in 
ase of TBA+. The distin
tion between the �rst and se
ondshell in 
ase of TBA+ is taken as below or above N�Ow distan
e of 6.2 Å
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d) NMR di�usion measurements by B. An
ian and G. MériguetUPMC - Univ Paris 6 and CNRS (UMR 7195) , Laboratoire PECSA, Case 51, 4 pla
eJussieu, Paris F-75005, Fran
eAll di�usion experiments were re
orded at 298 K using a 1H/13C/15N TXI inverse probeon a Bruker Avan
e DRX 500 NMR spe
trometer operating at 499.76 MHz for 1H using theso-
alled bipolar pulse pair longitudinal eddy 
urrent delay sequen
e (BPP-LED) (JohnsonCS (1999) Di�usion ordered nu
lear magneti
 resonan
e spe
tros
opy: prin
iples and appli-
ations. Prog NMR Spe
tros
 34:203-256 ). The 1H nominal 90◦ pulse was around 10 µsand measured systemati
ally on the a
tual sample. The maximum value of the gradient(56.5 G 
m−1) has been 
alibrated with the value of the self-di�usion 
oe�
ient of HOD inD2O.For ea
h sample, a series of 32 spe
tra with in
reasing gradient value (from 0 to 56 % ofthe maximum value) were re
orded. The data were analysed using the NMRPipe pro
essingsoftware pa
kage (Delaglio F, Grzesiek S, Vuister GW, Zhu G, Pfeifer J, Bax A 736 (1995)NMRPipe: a multidimensional spe
tral pro
essing system based on UNIX pipes. J BiomolNMR 6:277-293 ). Re
tangular gradients of 
onstant duration (3 ms) were 
hosen for en
od-ing and de
oding, whereas the spoil gradient (2 ms) was sine-shaped. The LED was kept ata value of 10 ms in all the experiments. Ea
h di�usion 
onstant has been obtained using atleast three di�usion times, ∆, from 25 to 500 ms.
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e) Methyl group rotation for TBA+ and TMA+2 . 52 . 01 . 51 . 00 . 50 . 0
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Figure 3: Investigation of methyl group rotation for TBA+ and TMA+: Mean square dis-pla
ement (MSD) for H atoms of terminal methyl groups with respe
t to the adja
ent Catoms, versus time, for TBA+ in sele
ted TBABr solutions; inset features the same typeof data for TMA+ in 0.99m TMABr solution. Dashed lines represent the �ts of data withEquation 3 of the main arti
le or its extension, whi
h uses the same values of bC−H and
φ, but allows a range of 
hara
teristi
 rotational times (these are distributed a

ording toa Gaussian fun
tion trun
ated at zero to avoid non-physi
al negative 
hara
teristi
 times).The obtained spread (standard deviation) of 
hara
teristi
 rotational times is signi�
ant, ofthe order of the mean value, i.e. 3-5 ps for TBA+ and 2 ps for TMA+.
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f) X-ray s
attering intensity - 
omparison of experimental and sim-ulated data
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Figure 4: X-ray s
attering intensity (in 
m−1) versus wave-ve
tor, Q, for TBABr solutionin H2O at 1m 
on
entration determined experimentally in ref N. Huang, D. S
hlesinger,D. Nordlund, C. Huang, T. Tylisz
zak, T. M. Weiss, Y. A
remann, L. G. M. Petterssonand A. Nilsson, J. Chem. Phys., 2012, 136, 074507. and 
al
ulated from the 
urrent MDsimulations using the nMoldyn pa
kage. The prin
ipal di�eren
e between the 
al
ulation ofX-ray and neutron 
oherent s
attering signal is the use of a Q dependent X-ray s
atteringlength for ea
h atom in the former, instead of the Q-independent 
oherent neutron s
atteringlength/
ross-se
tion for ea
h atom in the latter. The Q-dependent X-ray s
attering lengthwas 
al
ulated using the D. Cromer and J. Mann formula from D. Waasmaier and A. Kirfel,New Analyti
al S
attering-Fa
tor Fun
tions for Free Atoms and Ions, A
ta Cryst. (1995).A51,416-43.
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