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Supplementary Information

Supplementary Figure 1 Normalised ATR-FTIR spectra of dehydrated Ca-
montmorillonite samples and clay stretching band positions. Spectra of dehydrated
Ca-montmorillonite (Mt) after interaction in MilliQ water without GABA (control, dot-dashed)
and with 400mM, 700mM and 2M GABA (light grey to black, respectively), for (a) full range
450� 4000 cm�1 and (b) organic fingerprint region 1300� 1700 cm�1, where the dashed vertical line
denotes peak assignment[1] (bend. = bending). Each spectrum is an average of three experimental
repetitions, where the highlighted margins represent the standard deviation. Each spectrum is nor-
malised to the fitted band (asterisk) at 519 cm�1 (see Methods). Position of stretching modes related
to (c) Si-O-Al at 1040 cm�1: in-plane, and (d) Si-O-Si at 1066 cm�1: in-plane, as a function of ini-
tial GABA concentration for dehydrated GABA-exposed samples (solid line) and rehydrated samples
(dashed line). These positions were obtained from second derivative analysis of individual Si-O bands
between 980�1120 cm�1, then averaged where the error bars represent the standard deviation of the
averaged position.
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Supplementary Figure 2 ATR-FTIR spectra of liquids collected in the experiments.
Shown are spectra of supernatant obtained after centrifuging GABA-montmorillonite suspension
(blue), the two following MilliQ water washes (first wash in green, second wash in magenta) and the
corresponding blank experiment containing GABA without clay (black) for concentrations: (a) control
- without GABA, MilliQ water only (b) 100mM (c) 400mM (d) 700mM (e) 1M (f) 2M. Spectra
of the GABA solutions used to prepare the GABA-Mt suspensions for the 100mM and 2M cases
are also given in red. The data represent one of the experimental repetitions. Band assignment[1, 2]

(GABA/water) in the spectral region of 1300-1700 cm�1 is given by dashed vertical lines.

Supplementary Figure 3 Normalised ATR-FTIR spectra of rehydrated Ca-
montmorillonite samples in the mineral absorbance region. Spectra are given for control
(dot-dashed grey) and GABA-altered samples (400mM, 700mM and 2M, darker grey with increasing
concentration). The highlighted margins represent the corresponding standard deviations. Each spec-
trum is normalised to the fitted band (asterisk) at 517 cm�1 (see Methods). Band assignments[1, 3, 4]

based on Ca-montmorillonite (Mt) control are given in dashed vertical lines, . Str. = stretching, bend.
= bending, oop. = out-of-plane.
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Supplementary Table 1 Rehydrated Ca-montmorillonite samples:
percentage of adsorbed water as weight gain relative to the initial weight of
each dehydrated sample

Initial GABA
concentration (M)

Weight gain
rehydration 1 (%)

Weight gain
rehydration 2 (%)

0 26 18
0.1 31 19
0.4 33 27
0.7 21 21
1 16 15-65a

2 23 18
a Weight of dehydrated clay for this sample has a high uncertainty, thus pro-
duces a large range when used for weight gain estimation. The sample was
handled in the same way as other Ca-montmorillonite samples in this rehydra-
tion procedure.

Supplementary Figure 4 Full Width Half Maximum (FWHM) of rehydrated Ca-
montmorillonite d(001) di�raction peaks. Average FWHM values are given as function of initial
GABA concentration (M), where the error bars represent the standard deviation.
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Supplementary Figure 5 Normalised pXRD patterns in the range of 4 � 40(�2θ) of Ca-
montmorillonite samples. (a) Dehydrated samples exposed to 2M GABA (black) and unexposed
control (dot-dashed grey) and (b) rehydrated samples previously exposed to GABA (400mM, 700mM
and 2M, darker grey with increasing concentration) and unexposed control (dot-dashed grey). The
highlighted margins represent the corresponding standard deviations. Peak assignments[5, 6] (Ca-
montmorillonite (Mt)/cristobalite) are given in-figure; the corresponding peak is marked with a black
arrow. The pXRD patterns are normalised to the area of Mt d(105) peak (asterisk) of one of the
control samples (see Methods).

Supplementary Figure 6 TEM images showing distorted aluminosilicate layered struc-
tures in rehydrated Ca-montmorillonite. Distorted structures are marked with black arrows.
The weight gain due to adsorbed water was 18% for both (a) control sample and (b) 2M GABA-
altered sample.
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