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1 Additional details on neutron scattering
Measuring a total neutron scattering pattern for a solution yields an insight into the correlations between every atom in the system
with every other atom in the system. While this is comprehensive, for most multi-atom systems it is too complex to interpret. Neutron
scattering with isotopic substitution allows components of this to be isolated and examined separately. In the main body of the paper,
we isolate the HTMA-HW component. However, other partial structure factors can be isolated from this experimental data. The most
obvious to look at is the correlations between the HTMA and all nuclei in the system that are not HTMA. This is achieved by subtracting
the HTMA-HW component from the first-order difference in the main body of the paper and is summarized in Eq. 1 in ESI. This is shown
in real and reciprocal space in Fig. 1 in ESI. While a principal component of this function is the correlation between HTMA and OW

on the solvating water, in practice it is very difficult to gain any useful insight from this function. This is because the intramolecular
correlations between HTMA and the other atoms on the TMA give very sharp peaks due to the molecular bonds. These very large peaks
lie directly on top of the most interesting part of the solvation of the TMA ion in the 3–4 Å range.

∆SY
Hnon

(Q) = 39.3 ·SHTMAO(Q)+6.5 ·SHTMAC(Q)

+2.3 ·SHTMAN(Q)+2.3 ·SHTMACl(Q)

+4.3 ·SHTMAHTMA(Q)−54.6

(1)

where Y refers to every atom in the system but exchangeable hydrogen atoms. This equation can be Fourier transform to the real space
as:
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2 EXTRA DATA AIMD

∆GY
Hnon

(r) = 39.3 ·gHTMAO(r)+6.5 ·gHTMAC(r)

+2.3 ·gHTMAN(r)+2.3 ·gHTMACl(r)

+4.3 ·gHTMAHTMA(r)−54.6.

(2)

Fig. 1 Left in grey is the raw function ∆SY
Hnon

(Q). In the right, in grey is the direct Fourier transform of this function, ∆GY
Hnon

(r). The function ∆SY
Hnon

(Q)

after background subtraction and smoothing is shown in red. In the right, in red is its direct Fourier transform ∆GY
Hnon

(r). As the HTMA-C intramolecular
peak of the TMA at 1.1 Å is not very interesting in ∆GY

Hnon
(r) and dwarfs everything else in this function, this is only shown in the inset.

2 Extra data AIMD
Contrary to all tested force fields, the AIMD simulation captures the shoulder in the experimental signal at low r. However, the box is
too small to assess the signal quality at the position of the main peak and beyond. Still, the small size of the box may affect the RDF. The
reasonable agreement with the experimental signal is obtained despite the AIMD simulation not containing any chloride counterion.

Fig. 2 Experimental Fourier-transformed signal ∆∆GHnon (r) (red), together with the same ∆∆GHnon (r) obtained from AIMD simulations (black).
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