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Table S1. Composition of the used artificial seawater, as per specification sheet (Sigma Aldrich, 

Specification: PRD.0.ZQ5.10000031869, product number: S9883, 

http://www.sigmaaldrich.com/Graphics/COfAInfo/SigmaSAPQM/SPEC/S9/S9883/S9883-

BULK________SIGMA____.pdf <accessed 2016-11-19>).  

Ionic species present in sea salts Concentration (ppm) 
Chloride 19290  

Sodium 10780  

Sulfate 2660 

Potassium 420 

Calcium 400 

Carbonate (Bicarbonate) 200 

Strontium 8.8 

Boron 5.6 

Bromide 56 

Iodide 0.24 

Lithium 0.3 

Fluoride  1.0 

Magnesium 1320 

Other trace elements < 0.5 

 

 

Table S2. Experimental and fitted Δf and ΔD values of the polysaccharide layers on GA-PEI 

coatings for the Region II after polysaccharide adsorption, as determined by extended viscoelastic 

modelling using Voigt model for a single layer system. Standard deviation was determined from 

quadruplicates. 

 Carrageenan 

Milli-Q water Artificial 

seawater 
 

Alginate 

Milli-Q water Artificial 

Seawater 
 

Experimental Δ F (Hz) -18 ± 3.4 -63 ± 1.5 
 

-39.2 ± 2.3 -87 ± 1.9 
 

Fitted Δ F (Hz) -18 ± 3.7 -61 ± 1.6 
 

-39 ± 2.4 -87 ± 2.0 
 

Experimental ΔD (x 10-6) 1.3 ± 0.3 12.4 ± 0.6 
 

7.1 ± 0.8 21.6 ± 0.6 
 

Fitted ΔD (x 10-6) 1.2 ± 0.3 12.1 ± 0.6 
 

7 ± 0.8 21.6 ± 0.7 
 

 

 

http://www.sigmaaldrich.com/Graphics/COfAInfo/SigmaSAPQM/SPEC/S9/S9883/S9883-BULK________SIGMA____.pdf
http://www.sigmaaldrich.com/Graphics/COfAInfo/SigmaSAPQM/SPEC/S9/S9883/S9883-BULK________SIGMA____.pdf


 

Figure S1. Modelled viscosity (black) and shear modulus (grey) after the adsorption of (a) 

Carrageenan in Milli-Q water, (b) Carrageenan in artificial seawater, (c) Alginate in Milli-Q 

water and (d) Alginate in artificial seawater.  

 

Table S3. Hydrated thickness of the polysaccharide layers on GA–PEI coatings for the Region II 

after polysaccharide adsorption, as determined by extended viscoelastic modelling using Voigt 

model for a single layer system. Standard deviation was determined from quadruplicates. 

 

 

 

 

 

 

 

Polysaccharide 
Modelled thickness (nm) 

Milli-Q water 
Artificial 

Seawater 
 

Carrageenan 2.4 ± 0.5 21.4 ± 0.4 

Alginate 12.8 ± 1.2 38.4 ± 0.7 



 

Figure S2. Cu K-edges XANES showing copper hydroxide along with a reference foil (Cu metal 

foil) for energy calibration. 

 

 

 

Figure S3. Copper concentration in control solutions after centrifugation, as determined through 

ICP-OES. The solutions included artificial seawater without polysaccharides and with 0.001% of 

carrageenan (1), alginate (2) and carrageenan and alginate (1+2). 



 

Figure S4. UV-Vis spectroscopic analysis to determine if EDTA was bound and removed from 

solution by the GA–PEI–DE particles during the copper uptake procedure. Artificial seawater 

initially containing 92 ppm (0.31 mM) EDTA was subjected to the copper removal procedure 

using GA–PEI–DE. Copper was added at equimolar concentration to EDTA (0.31 mM) before 

(black solid line) or after (dotted black line) the copper uptake procedure and the UV-Vis spectra 

of formed EDTA-Cu complexes were recorded. Pure artificial seawater, seawater containing 92 

ppm EDTA and Milli-Q water containing 0.31 mM copper concentration (since copper was not 

fully soluble in artificial seawater at the used concentration) were included as controls. No 

relevant difference in EDTA-Cu absorbance spectra was detected between samples before and 

after the uptake procedure, which proved that EDTA was not bound and removed from the 

solution by the GA–PEI–DE particles. 
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