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Experimental Section

Synthesis of Materials

In a typical synthesis ~ 3 g of organic salt was heat treatment in a stainless steel reactor
under a flow of nitrogen at 800 °C (1 h, 3 °C/min). Subsequently, the black solid residue
was washed with HCI (10 %). Finally, the carbon sample is collected by filtration,
washed with abundant distilled water and dried at 120 °C for several hours.

Characterization

The nitrogen sorption isotherms of the carbon samples were measured at —196 °C using
a Micromeritics ASAP 2020 sorptometer. The apparent surface area (Sger) was
calculated from the N, isotherms using the BET method. An appropriate relative
pressure range was selected to ensure that a positive line intersect of multipoint BET
fitting (C > 0) would be obtained and Vags(1 — p/ps) would increase with p/po. # The
total pore volume (Vp) was determined from the amount of nitrogen adsorbed at a
relative pressure (p/p,) of 0.95. The micropore volume (Vy,) was obtained by applying a
t-plot analysis (Harkins and Jura thickness equation) to the N, sorption isotherms.*! The
mesopore size distribution was determined by means of the Kruk-Jaroniec-Sayari
method applied to N, adsorption branch. The micropore size distributions were
determined by means of the quenched-solid density functional theory (QSDFT) method
applied to the nitrogen adsorption data and assuming a slit pore model. The average
micropore width, L, was calculated from the characteristic adsorption energy deduced
by applying the Dubinin—Radushkevich (D—R) equation to the nitrogen adsorption
branch.”} Scanning electron microscopy (SEM) images were obtained on a Quanta
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FEG650 (FEI) instrument. X-ray diffraction (XRD) patterns were obtained on a
Siemens D5000 instrument operating at 40 kV and 20 mA, using CuKa radiation.
Transmission electron micrographs (TEM) were taken on a JEOL (JEM 2100-F)
apparatus operating at 200 kV.
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Figure S1. Nitrogen sorption isotherms and pore size distributions in the mesopore
range (Insets) of carbons produced by heat treatment at 800 °C of: (a) calcium gluconate
(C-CaG), (b) sodium citrate (C-NaC), (c) sodium alginate (C-NaA) and (d) calcium
alginate (C-CaA).



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013

1.8
1.6
1.4
1.2 1
1.0
0.8
0.6 1

dv(d) (cc/nm/g)

dVv(d) (cc/nm/g)

dVv(d) (cc/nm/qg)

0.4 1
0.2 1
0.0 ‘ ‘ ‘ :

0 1 2 3 4 5

Pore size (nm)

0.4

0.3 1

0.2

0.1+

0.0

Pore size (nm)

1.2

1.0 1

0.8

0.6

0.4

0.2

0.0 \ \ 7 ‘
0 1 2 3 4

Pore size (nm)

0.8
0.7 1
0.6 1
0.5
0.4 1
0.3 1
0.2 1
0.1 A

dv(d) (cc/nm/g)

0.0

[E

2 3 4

Pore size (nm)

1.4

1.2

1.0 1

0.8
0.6

dVv(d) (cc/nm/g)

0.4 1

0.2 1

0.0

Pore size (nm)

0.9
0.8
0.7 1
0.6
0.5
0.4 1
0.3 1
0.2 1
0.1

dVv(d) (cc/nm/qg)

0.0

2 3 4

Pore size (nm)

Figure S2. Pore size distributions of the micropore-mesopore range obtained by

applying the QSDFT method to nitrogen adsorption branch for the samples: (a) C-KG,

(b) C-CaG, (c) C-NaC, (d) C-KC, (e) C-NaA and (f) C-CaA
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Figure S3. XRD patterns of: a) sodium gluconate treated at 650 °C, b) potassium
gluconate treated at 650 °C, c¢) calcium citrate treated at 500 °C and c) calcium citrate
treated at 800 °C (the presence of Ca(OH), is consequence of the reaction of CaO with

humidity of air once is exposed to the environment).



