
Environ. Chem. 2015, 12, 731-738                                                                                            ©CSIRO 2015
doi:10.1071/EN14157_AC 
 

Page 1 of 2 

Supplementary material 

Interaction of humic acids with soil minerals: adsorption and surface aggregation 
induced by Ca2+ 

Nanci KlosterA and Marcelo AvenaB,C 

AEEA Anguil ‘Ingeniero Agrónomo Guillermo Covas’, Instituto Nacional de Tecnología 

Agropecuaria (INTA), ruta nacional número 5, kilómetro 580, (6326) Anguil, La Pampa, 

Argentina. 

BInstituto de Química del Sur (INQUISUR)–Consejo Nacional de Investigaciones Científicas y 

Técnicas (CONICET), Departamento de Química, Universidad Nacional del Sur, Avenida Alem 

1253, (8000) Bahía Blanca, Argentina. 

CCorresponding author. Email: mavena@uns.edu.ar 

 

 

Fig. S1. Humic acid (HA) spectra (left) and normalised spectra (right) obtained for a calibration curve 

with HA at pH 7. The range of HA concentration varies between 0 and 80 mg L–1. Normalisation was 

performed so that A = 1 at 400 nm. 

 

Fig. S2. Humic acid (HA) spectra (left) and normalised spectra (right) obtained in an experiment where 

HA was partially aggregated by the addition of Ca2+. The spectra correspond to the supernatants after 

separating aggregated HA by centrifugation plus filtration. The aggregation varied between 0 and 70 %. 

pH = 7. 
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Fig. S3. Humic acid (HA) spectra (left) and normalised spectra (right) obtained in an experiment where 

HA was adsorbed (aggregated) at the surface of the soil clay fraction. The experimental conditions 

correspond to those of Fig. 3 in the article, with 0.5-mM total calcium concentration. The removal of HA 

varied from 0 to 90 %. Four spectra on the left (and the corresponding normalised spectra on the right) 

show a noisy signal for absorbances higher than ~3 (percentage transmittance lower than ~0.1 %) 

attributable to instrumental limitations. 

 

Fig. S4. All normalised spectra from Figs S1, S2 and S3. Data points below λ 390 nm corresponding to 

the four normalised spectra with the noisy signals from Fig. S3 removed for clarity. 

 


