
 

Appl. Sci. 2019, 9, 5127; doi:10.3390/app9235127 www.mdpi.com/journal/applsci 

Supplementary Material 

Low-Cost Activated Grape Seed-Derived Hydrochar 
through Hydrothermal Carbonization and Chemical 
Activation for Sulfamethoxazole Adsorption 
Elena Diaz*, Francisco Javier Manzano, John Villamil, Juan Jose Rodriguez and Angel F. 
Mohedano 

Chemical Engineering Department, Universidad Autonoma de Madrid, C/Francisco Tomás y Valiente 7, 
28049 Madrid, Spain; francisco.manzano@uam.es (F.J.M.); john.villamil@uam.es (J.V.); 
juanjo.rodriguez@uam.es (J.J.R.); angelf.mohedano@uam.es (A.F.M.) 
* Correspondence: elena.diaz@uam.es (E.D.); Tel.: +34-914978035; Fax: +34-914973516 

0.0 0.2 0.4 0.6 0.8 1.0
0

5

10

15

20

25

30

35

 

 

V
ol

um
e 

A
ds

or
be

d 
(c

m
3 ST

P 
g-1

)

Relative pressure (P/Po)

 GS-180-40  GS-200-40  GS-220-40  GS-240-40
 GS-260-40  GS-280-40  GS-300-40

 

Figure S1. N2 adsorption-desorption isotherms at 77 K of hydrochars. 
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Figure S2. CO2 adsorption isotherms at 273 K of hydrochars. 
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Figure S3. N2 adsorption-desorption isotherms at 77 K of activated carbons not included in Figure 2. 

 


