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1. Experimental set-up

Anaerobic batch tests were carried out with 500 ml glass reactors (300 ml active volume), Each 

reactor which was submerged in a water bath with magnetic stirrers for mixing with 

intermittent agitation. The process was evaluated in mesophilic temperature (38 ± 2 °C). 

Different conditions were evaluated: pH, Storage time, % of inoculum. The amount of methane 

produced is measured via the water displacement method. The tests were duplicated and only 

the average of methane production was reported. The characterization of food waste and 

inoculum are presented in Table S1.

Table S1. Mean values of physicochemical parameters of food waste and Inoculum.

Parameters Unit Food waste Inoculum 

pH - 4,14 5,75

Conductivity µS /cm 804 -

Total Solid (TS) g/l 88.6 153.5

Mineral Solid (MS) g/l 9.04 130.8

Volatil Solid (VS) g/l 79.56 22.720

% VS from TS % 89.8 14.80
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Table S2. Experiments results

Run pH
Storage time 

(days)

Inoculum percentage 

(%)

Methane volume

(CH4)

1 7,5 2 50% 104

2 7,5 0 25% 184

3 7,5 2 25% 216

4 5,5 2 25% 71

Table S3. Equations used to fit the data of adsorption experiments of MB onto CM-HNO3 
and CM-HNO3@Alginate beads.

Equation Name Parameters References

𝑄𝑎𝑑𝑠 =
(𝐶0 ‒ 𝐶𝑒) ∗ 𝑉

𝑚

Adsorption 

capacity

%𝑅 =
(𝐶0 ‒ 𝐶𝑒) ∗ 100

𝐶0

Removal 

efficiency

C0 and Ce (mg/L) are the initial 

and equilibrium dye 

concentrations, respectively, V 

(L) is the volume of solution, and 

m (g) is the mass of adsorbent.
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Langmuir 

isotherm

Qe (mg/g) is the amount adsorbed 

at equilibrium, Qm (mg/g) is the 

maximum adsorption capacity for 

complete monolayer coverage, 

and KL (L/mg) is the equilibrium 

adsorption constant.

[2]

𝑙𝑛𝑄𝑒 = 𝑙𝑛𝐾𝑓 +
1
𝑛

𝑙𝑛𝐶𝑒
Freundlich 

isotherm

Kf ((mg/g)(L/mg)1/n) and n are the 

Freundlich constants related to the 

adsorption capacity of adsorbent 

and heterogeneity of adsorption, 

respectively.

[3]

𝑅𝐿 =
1

1 + 𝐾𝐿𝐶0

Equilibrium 

parameter

KL (L/mg) is the Langmuir 

constant and C0 (mg/L) is the 

initial concentration. RL indicates 

the type of isotherm: unfavorable 

(RL>1), linear (RL=1), favorable 

(0<RL<1)

[4]



𝑙𝑛(𝑄𝑒 ‒ 𝑄𝑡) = 𝑙𝑛𝑄𝑒 ‒ 𝐾1𝑡 Pseudo-first-

order

[5]
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Pseudo-

second-order

Qe and Qt are the adsorbed amounts 

at equilibrium and at times t, 

respectively. K1: the rate constant; 

K2: rate constant.
[6]

Δ𝐺 =‒ 𝑅𝑇𝑙𝑛𝐾𝑑 Gibbs free 

energy

  
𝐿𝑛𝐾𝑑 =‒

Δ𝐻°
𝑅𝑇

+  
Δ𝑆°
𝑅

van't Hoff

ΔG° : Gibbs free energy change ; 

Kd : equilibrium constant ; R : gas 

constant ; T : temperature ; ΔS° : 

entropy change ; ΔH° : enthalpy 

change.

[8,9]
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