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Table S1. Gelation characteristics of SA with divalent and trivalent ions and KG with alkali and 
borax. pH value is the result by examining with pH strip. 

Materials pH Characteristic of gelation and references 

SA 

BaCl2 7 - As shown on Figure S1 (a), egg-shell structure, 
containing solvent inside has formed [1] 

- After forming a gel, a small amount of solvent inside 
diffused out of the shell over time, causing a leakage problem, 

which has already been reported in some research [2,3] 
- SA in the form of film, crosslinked with 2% CaCl2, 

reached the promised strength and flexibility for being used in 
cleaning tests as presented on Figure S1 (b) and (c). Also, in the 

research on the formation of alginate film, the results were 
shared that CaCl2 at high concentrations of 3% and 6% was not 

suitable for the usage in biomedical applications, while 1.5% 
was recommended [4]  

SrCl2 7 
CaCl2 7 

MgCl2 6 

Al2(SO4)3 4-5 
- Alginate with aluminum, forms a three-dimensional 
bonding structure [5]. But the gel was breaking easily to be 

used for the cleaning system (Figure S1 (d)) 

KG 

NaOH 12 - alkali and heat-induced gelation showed promising 
bonding of the gel [6], that can be used for cleaning 

- the color of the gel was white on alkali-KG 
KOH 10-12 

Ca(OH)2 13 

borax 7 

- flexibility was enhanced as the concentration of borax 
and KG increased [7,8]. KG-borax gel is known not only for its 

flexibility but also for excellent self-healing properties [9,10] 
- borax-KG gel was colorless and transparent 

 
Figure S1. Gelation of SA with (a), (b) and (c) are gelation with Ca2+. (a) formed in egg-shell struc-
ture, and after leaving for 10 min for cleaning, solvent diffused on the surface of WM. (b) and (c) 
show the film shape form and flexibility of SA gel by controlling the thickness in 2-3 mm. (d) SA 
showing easily breakable features with Al3+. 

Table S2. Reflection FTIR band assignment in the range 4000- 800 cm-1 identified on EAM and WM 
and on the soiling mixture and sweat dispersed on the mock-ups. For the derivative bands marked 
with an asterisk (*), the value refers to the maximum of the band after the application of KK 
transformations. Inv. = inverted band (Restrahlen) in the pseudo-absorbance spectra. 

Attribution Band assignment Wavenumber (cm-1) References in the 
manuscript 

EAM 
(without 

depositions) 

νC=O hemicellulose 1740 [61-63] 
νC=O lignin 1595 [61,63] 

aromatic skeletal vibration 
of lignin 1510 [61] 

aromatic CH deformation 
and νasCH3 in lignin 1460 [61] 
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νC–O in lignin and xylan, 
syringyl ring 1240 [61,62,66] 

WM 
(without 

depositions) 

νasCH3, νsCH3 2930-2860* [12,63,66] 
C=O 1740-1730* [63,66] 

δsCH2, δasCH3, δsCH3 1460*, 1380* [63,66] 
νC-O 1250*, 1170* [63,66] 

Kaolin 
νO-H 3620 [12,47,65-67] 
δSi-O 1020-1000 [12,47, 65-67] 
νO-H 915 [12,55,64-67] 

Calcium carbonate νC-O by calcium 
carbonation 

1420, 875 [12,47] 

Organic 
components 

νC-H 2950-2825* [12,66,68] 
νC-O 1650-1600* [68] 

Sweat 
νC-H and νN-H 3200-3000* [69-72] 

νC-N 1470-1410 (inv.) [69-72] 
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