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Abstract 

This present work reports on the enhancement of the hydrolysis and/or digestion processes of concentrated 

feedstocks in high-solids biomass reactors by microbial and/or chemical additives. Microbial additives showed to be the 

most appropriate additives enhancing not only the solubilisation and hydrolysis processes of feedstock mixtures of maize 

(silage and grain), but also the biogas production in semi-continuous lab-scale reactors (1.65  LBiogas/(LReactor.day) extra). 

The addition of Ca(OH)2 to a mesophilic AD had a positive effect on the digester’s performance, promoting an extra 

biogas production of of 1.16 LBiogas/(LReactor.day), i.e., a 3.4-fold increase. An early-warning indicator on the basis of Ca-

measurement was evaluated and showed to be a satisfatory indicator for process failures under specific conditions tested 

(feedstock containing rapeseed oil). Mixtures of chemical additives and C-sources were tested as boosters for AD in long 

term laboratorial experiments. The best results were obtained with booster 2, composed of grain maize, trace elements 

and compost, dosed at 5 % extra of the volatile solids load, and gave a biogas yield of 1.61 LBiogas per gram of VS extra 

added, with an extra biogas production of 0.22 LBiogas/(LReactor.day).  

 
Keywords: anaerobic digestion; biogas production; biomass; digester’s performance; boosters and additives. 

 

1. Introduction 

Anaerobic digestion (AD) or biomethanisation is the 

most common treatment technique for sludge 

stabilization, resulting in a reduction in the amount of 

volatile solids (VS) with biogas production at the same 

time [1]. This waste-to-energy technology is especially 

suited for the utilization of wet organic wastes from 

agriculture and industry, as well as for the organic part 

of source-separated household wastes to produce 

biogas (CH4: 55 – 65 %; CO2: 35 – 45 %). It is a very 

cost-effective method for treating biogenic wastes 

because the produced biogas can be used for heat, 

electricity generation and as a transportation fuel, 

displacing conventional fossil energy sources and 

mitigating greenhouse gas (GHG) emissions. AD also 

generates organic residues (digestate) that have good 

fertilizing properties and can replace synthetic fertilizers 

in agriculture and recycle nutrients [2; 3]. 

Methane fermentation is a complex process, which 

can be divided into four phases: hydrolysis, 

acidogenesis, acetogenesis/ dehydrogenation and 

methanisation. Hydrolytic bacteria bring about initial 

degradation of complex biopolymers such as cellulose, 

hemicelluloses, proteins and lipids into dicarboxylic 

acids, volatile fatty acids (VFAs), ammonia, carbon 

dioxide and hydrogen. Methanogenic bacteria, which 

play a key role in the terminal step of anaerobic 

digestion, use only a few compounds like acetate, 

methanol, methylamine, hydrogen and carbon dioxide. 

VFA and dicarboxylic acids are thus needed to be 

converted as much as possible to acetate, hydrogen 
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and carbon dioxide for maximum production of methane. 

This is brought about by hydrogen producing acetogenic 

bacteria which grow only in syntrophic association with 

hydrogen scavengers, such as sulphate reducing or 

methanogenic bacteria [4]. 

One of the major drawbacks of AD is the sensitivity 

of this methanogenic consortium to different 

environmental factors, like an abrupt change in pH, an 

increase in salt or organic matter concentration, 

overloading or the introduction of a toxic compound [5]. 

Today many different feedstock materials (all types 

of biomass) are used for biogas production as long as 

they contain carbohydrates, proteins, fats, cellulose and 

hemicelluloses as main components.  

The rate-limiting step for anaerobic digestion of 

lignocellulosic material is the hydrolysis of cellulose and 

hemicellulose. Increasing the hydrolysis rate is critical in 

order to improve the biomass-conversion efficiency of 

anaerobic digestion [6]. 

The AD process is severely inhibited if the pH 

decreases below 6.0 or rises above 8.5. The pH value 

increases due to ammonia accumulation during 

degradation of proteins, while the accumulation of VFA 

decreases the pH value [7; 8]. A variation of the influent 

pH can affect the process performance, but it is 

dependent upon the buffer capacity of the mixed liquor.  

The operating temperature is a fundamental 

variable affecting reactor’s performance because of the 

improved hydrolysis rates and methane yields due to 

favourable kinetics at higher temperatures [9]. Biogas 

plants are usually mesophilic (30 – 40 ºC) or 

thermophilic (50 – 60 ºC). Methanogenic bacteria in 

particular are extremely sensitive to temperature 

fluctuations [10]. A shock change in temperature may be 

characterized by the accumulation of VFA which can 

produce an immediate pH drop in the process, 

depending on the buffer capacity [11]. In general, 

thermophilic processes are more sensitive to 

temperature fluctuations and require longer time to 

adapt to a new temperature [7].  

Volatile fatty acids (VFA), in particular acetic acid, 

propionic acid and butyric acid, are the most important 

intermediates in the AD process, formed during the first 

and second steps of the fermentation process. However, 

VFAs can inhibit methanogenesis because of their 

toxicity at high concentrations [8]. If the acid 

concentration rises above 10000 mg/L, the pH usually 

falls below 7, depending on the buffer capacity [10]. 

Hydraulic retention time (HRT) and the solid (or 

microbial biomass) retention time (SRT) are 

indispensable parameters for design in all biological 

processes [7; 12]. The HRT is the average time that the 

liquid substrate is held in the digester, while the SRT is 

the average time that solids spend in the digester [7]. 

The HRT can vary from hours to months, depending on 

the type of digester that is being used. The growth rate 

of methanogenic bacteria is higher at thermophilic 

process temperatures [8].  

The organic loading rate (OLR) influences the 

anaerobic digestion and represents the amount of solids 

added to the digester per reactor volume and unit time 

(g COD/(L.day), g TS/(L.day) or g TOS/(L.day)). 

Normally the higher the OLR the higher the biogas 

yields, but inhibition of AD occurs at too high OLR [13], 

which can disrupt the operational stability. Overloading 

leads to the accumulation of VFAs eliciting toxic effects 

and causing the pH to drop to suboptimal conditions, 

which can cause a decrease in methanogenic activity 

[5]. 

A wide variety of inhibitory substances are the 

primary cause of anaerobic digester upset or failure 

since they are present in substantial concentrations in 

wastes. The inhibitors commonly present in anaerobic 

digesters include ammonia, sulphide, light metal ions, 
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heavy metals and organics [14]. A wide range of 

inhibiting ammonia concentrations has been reported in 

the literature, with the inhibitory Total Ammonia Nitrogen 

(TAN) concentration that caused a 50 % reduction in 

methane production ranging from 1.7 to 14 g/L [14]. 

The toxicity of the VFA is caused by an increase in 

the undissociated form of the VFA. They can penetrate 

the cell membrane where they dissociate causing a 

decrease of pH and a disruption of homoeostasis. A 

sudden increase in the VFA concentration is one of the 

first indicators of digester imbalance [7]. 

Sulphide is toxic for various bacteria groups causing 

an inhibition [7]. Suppressing of methane production 

also arises due to competition for common organic and 

inorganic substrates from sulphate reducing bacteria 

[14].  

The effect of heavy metal on AD depends on the 

form in which they are present, whether heavy metals 

would be stimulatory or inhibitory to anaerobic 

microorganisms is determined by the total metal 

concentration, chemical forms and process-related 

factors such as pH and redox potential [14]. 

Even at low concentrations, Long Chain Fatty 

Acids (LCFAs) can be inhibitory to anaerobic 

microorganisms due to their surface active property and 

tendency of adhering to the cell wall, thus impeding the 

passage of essential nutrients through the membrane 

[15]. Sorption of a light layer of LCFAs to biomass leads 

to the flotation of sludge and consequent sludge 

washout [14]. 

Process failures, such as the excess accumulation 

of fatty acids, can be caused by organic overloads as 

well as by different inhibitors. When an inhibitor exceeds 

its critical concentration, typically the methanogens are 

inhibited first. This results in an accumulation of acetic 

acid, an increase in the hydrogen partial pressure and a 

decrease in the methane content.  

Kleyböcker et al., 2012, studied the development 

of universal early warning indicators (EWIs) for digestate 

failures that were reliable, easy to measure and allow 

sufficient time to undertake the appropriate 

countermeasures successfully. From this concept, it 

follows that the decrease in calcium concentration may 

indicate the beginning of a process failure due to the 

accumulation of VFAs and the subsequent calcium 

precipitation with phosphates and LFCAs. Taking into 

account the nature of VFAs as process indicators, the 

ratio of VFAs to solvated calcium, VFA:Ca, can be 

considered as an early-warning indicator, EWI-VFA/Ca 

or EWI-OA/Ca [16]. 

 

2. Materials and methods 

2.1. Inocula, substrates, co-substrates and 

additives 

Different types of inocula originating from different 

full-scale high-solid biogas reactors in Belgium were 

used in the various tests experiments. Inocula A and B 

were mesophilic digestates from installations at Beitem 

and Ieper, respectively. Finally, a thickened granular 

sludge, Inoculum C, from a UASB reactor from a potato 

processing factory at Niewekerken, was used as 

microbial inoculum in the anaerobic digestion tests. All 

these mixed liquors from the full-scale bioreactors were 

stored at 5 ºC. To promote the adaptation of the 

anaerobic sludge to the new conditions, each lab-scale 

reactor was inoculated with the respective sludge 

inoculum, fed and acclimated to 33 ºC or 52 ºC prior to 

use. 

During the various experiments, liquid pig manure, 

silage maize and an influent mixture from a full-scale 

high-solid biogas reactor were used as substrates, while 

grain maize, grass and rapeseed oil were used as co-

substrates. All the substrates and co-substrates, and the 
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respective mixtures made with them were prepared and 

stored in a cold room (5-7 ºC). 

As chemical additives, Ca2+ (added as Ca(OH)2), 

PRP Fix, and Nutriflok were used, while Microbial 

cultures 1 and 2 were tested as microbial cultures. 

Microbial culture 1 consists of a liquid mixture of 

microorganisms (including bacteria and yeasts), 

promoting transformations in manure and plant 

residues, which provides a more efficient conversion 

(fermentation). Microbial culture 2 is a frozen enriched 

hydrolytic bacteria culture that promotes substrate 

degradation. 

 

2.2. Analytical techniques 

The biogas production in the lab-scale tests was 

monitored by the liquid displacement method and the 

biogas composition was measured by gas 

chromatography technique (GC). 

The total solids (TS), volatile solids (VS), chemical 

oxygen demand (COD), volatile fatty acids (VFA) and 

total ammonia nitrogen (TAN) were determined by the 

Standard Methods [17]. 

Calcium concentration and organic acids in 

solution were measured photometrically with a HACH 

Lange DR3900 Photometer and appropriate analytical 

kits. The EWI-OA/Ca was given by the quotient of 

organic acids concentration and calcium concentration 

in the sample. 

  

2.3. Feedstock optimization test: Wet mixture of 

silage maize under mesophilic conditions  

The goal of this experiment was to test the effect of 

the additives Microbial culture 1 and Microbial culture 2 

in a wet mixture of silage maize under mesophilic 

conditions, as a way to study the influence of these 

additives on the solubilisation and acidification of silage 

maize. The latter aimed at optimization of a more 

concentrated feedstock stream to be used as a feed 

substrate in an anaerobic fed-batch lab-scale mesophilic 

reactor. This experiment was performed in batch mode 

for 17 days in five flasks with 200 g of grinded silage 

maize and 200 mL of de-ionized water each, at 38 ºC. In 

these experiments, the microbial additives were tested 

as the main products, while Ca(OH)2 and PRP Fix were 

used for pH adjustments. The silage maize as such was 

ground with a kitchen blender for 3 minutes and then de-

ionized water and the respective additive were added 

and this mixture was ground again for 5 minutes in a 

way to form a wet homogenous mixture. Reactor BC 

was the Control; B1 had 2.0 g of Microbial culture 2 per 

kg of silage maize (SM); B2 had 2.0 g of Microbial 

culture 2 per kg of SM and it was adjusted with Ca(OH)2; 

B3 was adjusted with PRP Fix and B4 had 25 mL of 

Microbial culture 1 per kg of SM and it was adjusted with 

Ca(OH)2. 

 

2.4. Anaerobic digestion test: Mesophilic anaerobic 

digestion of wet mixtures of silage maize  

The goal of this experiment was to test the 

influence of adding as substrates the wet mixtures of 

silage maize previously optimized, mainly on the biogas 

production of a semi-continuous anaerobic digestion 

test. Inoculum C was used and the test was performed 

under mesophilic conditions. 

This experiment was performed in semi-continuous 

mode for 15 days in five reactors with an active volume 

of 0.5 L each, consisting of one control and four test 

reactors. Each reactor was inoculated with 200 mL of 

Inoculum C together with 300 mL of de-ionized water. 

Table 2.1 gives an overview of the process parameters. 
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Table 2.1 – Process parameters of the AD of the wet mixtures of silage maize under mesophilic conditions (33 ºC). 

Reactor FC F1 F2 F3 F4 

Feeding mixture BC B1 B2 B3 B4 

Additives[1] Control Microbial culture 2 Microbial culture 2 + Ca(OH)2 PRP Fix Microbial culture 1 + Ca(OH)2 

HRT (days) 52 48 51 67 54 

OLR  

(g VS/(L.day)) 
3.9 3.8 2.9 2.4 2.4 

[1] Additives in the pre-treatment of silage maize mixtures;  WW – Wet weight; TS – Total solids; VS – Volatile solids. 

2.5. Anaerobic digestion test for the EWI evaluation: 

Thermophilic AD pulsed with rapeseed oil  

The goal of this experiment was to examine the 

influence of the addition of Ca(OH)2 to a thermophilic 

digestion of a mesophilic mixed liquor (Inoculum B) 

pulsed with rapeseed oil, in terms of process failures 

and biogas production. Organic overloads by the 

excessive addition of rapeseed oil were used to provoke 

a decrease in the gas production rate. It was expected 

to have an accumulation of volatile fatty acids due to the 

process imbalance, so that the subsequent recovery by 

the addition of Ca(OH)2 could be tested. 

The experiment was performed in semi-continuous 

mode for 36 days in two reactors (GC – control; G1 – 

test) with an active volume of 0.8 L each, consisting of 

one control and one test reactor, at 52 ºC. Each reactor 

was inoculated with 800 mL of Inoculum B. In the first 

week, both reactors were fed with an influent mixture 

from Ieper and after that they were pulsed with 

rapeseed oil and Ca(OH)2, alternatingly. Both reactors 

had a hydraulic retention time of 80 days and an organic 

loading rate of the basic feeding of 3.7 g COD/(L.day). 

The rapeseed oil was pulsed with an OLR of 1.2 g 

COD/(L.day) while the Ca(OH)2 was pulsed only on the 

Test reactor, on the basis of 0.5 g/day. 

 

2.6. Anaerobic digestion test: Extra addtion of 

Booster 2  

The goal of this experiment was to study the effect of 

the extra addition of Booster 2 (98 % of VS/TS; 520 g/L), 

which consisted of a solid mixture of grain maize (GM), 

Nutriflok (2 g/kg of GM) and compost (50 g/kg of GM), 

on a mesophilic digestion of a mixture of pig manure, 

silage maize and grass. The extra feeding of Booster 2 

was added on the basis of 5 % of the volatile solids 

loaded.  

This experiment was performed in semi-continuous 

mode for 21 days in two reactors with an active volume 

of 0.5 L each, consisting of one control and one test 

reactor, in which an extra addition of Booster 2 was 

tested. Each reactor was inoculated with 400 mL of 

mesophilic digestate (Inoculum A), together with 100 mL 

of Inoculum B, and placed at 33 ºC. Both reactors had a 

HRT of 33 days and were fed with an OLR of 2.7 g 

VS/(L.day). 

 
3. Results and discussion 

3.1. Feedstock optimization test: Wet mixture of 

silage maize under mesophilic conditions  

As can be seen on Table 3.1, after 17 days of 

experiment, all the mixtures had more COD in solution 

than in the beginning of the experiment, which was in 

agreement with expectations. In this case, Microbial 

culture 1 and PRP Fix showed to have a more positive 

effect than Microbial culture 2 (B2), having 2.4 and 2.3-

fold more CODSOL than the control, respectively. The 

media B2 also showed a positive effect, although not as 

significant as Microbial culture 1 and PRP Fix, having 70 

% more CODSOL than the Control. The mixture with MC2 

and no pH adjustment (B1) showed a slight decrease in 
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the CODSOL, having this way a negative effect on the 

solubilisation of this mixture. Meanwhile, the pH was 

already too low in the beginning of the experiment, 

which inhibits the acidification process. 

Concerning the accumulation of acetic acid, in the 

end of the test period, all the treatments, including the 

Control test, showed a higher content in acetate 

compared to the beginning of the experiment, which was 

the purpose of this study. Mixture B4 had the best 

positive effect, showing almost 8-fold more acetate 

formation than the Control, followed by media B2 and 

B3, with respectively 4.5 and 3.2-fold more than the 

control. The media with Microbial culture 2 and no pH 

adjustment, B1, had a slightly positive effect of 28 % 

more acetic acid than BC. 

 

Table 3.1 – Influence of Microbial cultures 1 and 2 and PRP Fix on the solubilisation and acidification of a wet silage maize mixture under 

mesophilic conditions (38 ºC). 

Parameter BC B1 B2 B3 B4 

Description Control MC2 MC2 + Ca(OH)2 PRP Fix MC1 + Ca(OH)2 

CODSol  

(g O2/L) 

initial 31.7 31.7 31.7 31.7 31.7 

after 17 d 39.2 38.6 66.7 88.7 92.6 

Acetic acid  

(mg/L) 

initial 1098 1098 1098 1098 1098 

after 17 d 2742 3511 12373 8873 21150 

Propionic acid  

(mg/L) 

Initial 49 49 49 49 49 

after 17 d 0 0 0 0 0 

Butyric acid  

(mg/L) 

initial 38 38 38 38 38 

after 17 d 0 0 4466 0 35726 

d – days; SM – Silage maize; MC1 – Microbial culture 1; MC2 – Microbial culture 2. 

 

Although all the mixtures had an accumulation of 

propionic acid after 14 days (between 400 and 500 

mg/L), in the end of the experiment, this concentration 

dropped to zero in all the mixtures. Finally, it was 

expected to have also an increase in the accumulation 

of butyric acid, but the only products that had a positive 

influence on it were Microbial culture 2 (B2) and 

Microbial culture 1 (B4). In these tests, relatively high 

concentrations of butyric acid were formed, namely 

4455 and 35726 mg/L, respectively. In the Control test 

and the other treatments, almost no butyric acid was 

detected. 

 

 

3.2. Anaerobic digestion test: Mesophilic anaerobic 

digestion of wet mixtures of silage maize  

As can be seen in Table 3.2, the reactor with 

Microbial culture 2 and pH adjustment with Ca(OH)2 

(Reactor F2) had 6.3-fold more biogas produced, 

followed by reactor F4 (Microbial culture 1 and pH 

adjustment with Ca(OH)2) and reactor F3 (pH 

adjustment with PRP Fix), comparing with the respective 

control reactor FC. Reactors FC and F1 produced much 

less biogas than the others due to a VFA inhibition.  

The average biogas production rate followed the 

same order as biogas production described before, 

unlike the biogas yields, which were higher in F4 

(Microbial culture 1), followed by F2 (MC2 + Ca(OH)2) 

and F3 (PRP FIX). 
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Table 3.2 – Influence of wet mixtures of silage maize on the biogas production of mesophilic sludge under mesophilic conditions (33 ºC). 

Parameter FC F1 F2 F3 F4 

Description Control MC2 MC2 + Ca(OH)2 PRP Fix MC1 + Ca(OH)2 

Total biogas production         

(LBiogas/LReactor) 
4.34 4.08 27.20 21.26 23.52 

Average biogas production rate  

(L biogas/(LReactor.day)) 
0.31 ± 0.28 0.29 ± 0.25 1.96 ± 0.88 1.49 ± 0.61 1.58 ± 0.74 

Biogas yield 

(L/g VS added) 
0.09 0.08 0.71 0.67 0.77 

 VS – Volatile solids; MC1 – Microbial culture 1; MC2 – Microbial culture 2. 

 

3.3. Anaerobic digestion test for the EWI evaluation: 

Thermophilic AD pulsed with rapeseed oil  

As can be seen in Table 3.3, after 36 days of 

experiment, the test reactor produced 3.4-fold more 

biogas than the Control reactor, with an average biogas 

production rate of 1.56 LBiogas/(LReactor.day) and a biogas 

yield of 0.74 LBiogas per g of VS added. On the day 33, a 

small amount of Ca(OH)2 was added to both reactors to 

see if it would be possible to overcome somehow the 

failure in the Control reactor, and also to see if that small 

amount was enough to keep Test reactor with a low EWI 

value and still with a good biogas production. The 

calcium in solution in Control reactor had a significant 

increase, although much higher than it was in fact 

expected. This concentration increased about 87 %. In 

Test reactor, as expected, the calcium concentration 

had a decrease of 28 %. The early-warning indicator 

value in the Control reactor had a really significant 

decrease in the last week of experiment, in part due the 

adjustment of the pH value. Moreover, EWI in the Test 

reactor was much lower than in the Control reactor, as 

expected, due the addition of Ca(OH)2. In the last week, 

EWI had a significant increase in both mixed liquors, 

although much more sharp in the Control. Due the 

addition of Ca, the mixed liquor had a lower EWI, in fact, 

8-fold lower than in the previous week. Meanwhile in 

Test reactor, the calcium addition of 0.5 g was not 

enough to keep the EWI value in the same range as 

before. In this last week the EWI in G1 had an increase 

of 39 %. 

 

 

 

Table 3.3  – Influence of Ca(OH)2 addition on the performance of a digester fed with influent mixture and pulsed with 

rapeseed oil under thermophilic conditions (52 °C).  

Parameter GC G1 

Description Control Test 

Biogas production  

(LBiogas/LReactor) 
14.74 50.24 

Average biogas production rate 

(LBiogas/(LReactor.day))  Standard deviation 
0.40  0.41 1.56  1.33 

Biogas yield (LBiogas/g VS added) 0.22 0.74 

Early-warning index  

(mg OA/mg Ca2+) 

after 14 d 542 263 

after 19 d 303 170 

after 30 d 204 61 

after 36 d 118 126 

VS – Volatile solids; d – Days 
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3.4. Anaerobic digestion test: Extra addition of 

Booster 2  

As can be seen on Table 3.4 and Figure 3.1 (both give 

the influence of the extra Booster 2 on the biogas 

production), a significant difference could be detected in 

the biogas production of these two reactors. The reactor 

with extra Booster 2 (I1) produced more 6.12 

LBiogas/LReactor than the control (IC). The biogas yields and 

average production rates showed some differences as 

well. I1 reactor showed a biogas yield and an average 

production rate 23 % higher than the control, which 

mean that Booster 2 had a positive and significant effect 

on the biogas production.  

 

 
Figure 3.4 – Influence of extra addition of Booster 2 to a 

mesophilic digester on the biogas production. 

 

Table 3.4 – Influence of extra addition of Booster 2 on the biogas production of a mesophilic digestate under mesophilic conditions.  

Parameter IC I1 

Description Control Extra Booster 2 

Total biogas production  

 (L biogas/LReactor) 
20.74 26.86 

Total biogas production of extra feeding 

 (L biogas/LReactor) 
- 6.12 

Average biogas production rate 

(L biogas/(LReactor.day))  Standard deviation 
0.97  0.37 1.19  0.41 

Biogas yield  

(L biogas/g VS added) 
0.35 0.43 

Biogas yield of extra feeding 

(L biogas/g VS extra) 

- 
1.61[1] 

VS – Volatile solids; [1] Considering an error of 25 % due the measurements of small amounts extra added. 

4. Conclusions 

In the hydrolysis/acidification of a wet mixture of 

silage maize under mesophilic conditions, Microbial 

culture 1 had a better effect, when compared with 

Microbial culture 2, given by the higher acetate and 

butyrate productions and the higher chemical oxygen 

demand in solution. 

The tests with feeding of the concentrated wet 

mixture of silage maize to a high-solids biomass reactor 

under mesophilic conditions showed that the addition of 

mixtures with Microbial cultures resulted in a higher 

biogas production compared to the addition of PRP Fix. 

Microbial culture 1 gave an extra biogas production of 

1.27 LBiogas/(LReactor.day), and Microbial culture 2, 1.65 

LBiogas/(LReactor.day), i.e., an increase of 5.4-fold and 6.3-

fold, respectively, when compared to the control.  

The additions of Ca(OH)2 had a significant and 

positive effect on the reactor’s performance at an 

organic loading rate of 4.9 g COD/(LReactor.day). It 

allowed that the reactor did not have a pH drop and/or a 

high accumulation of fatty acids, and also it allowed an 

extra biogas production of 1.16 LBiogas/(LReactor.day), i.e., 

an increase of 3.4-fold. Under these conditions, EWI 

was a satisfactory indicator for reactor's performance; 

an important increase of the EWI value was mostly 

accompanied by a process failure. 
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From the influence of booster 2 on the overall biogas 

production of mesophilic high-solids biomass lab-scale 

reactors, it was concluded that Booster 2 (grain maize, 

Nutriflok and compost) had a positive effect on the 

biogas production. When dosed at 5 % extra of the 

volatile solids load, Booster 2, with a VS content of 76.6 

kg VS/kg of wet weight, gave an extra biogas production 

of 0.22 LBiogas/(LReactor.day), corresponding to a biogas 

yield of 1.61 LBiogas/g VS extra added. The latter data 

shows that Booster 2 is a promising additive to high-

solid digesters, when added on the basis of 5 % of the 

VS content of the basic feeding to a mesophilic 

digestion of a mixture of liquid pig manure, silage maize 

and grass. 
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