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Abstract 

This work is part of the perspective of sustainable development and within the framework of the eco-campus 

project, which avoids the use of energy-intensive treatment processes and is oriented towards extensive rustic 

processes, we examined the anaerobic treatment process of waste from restaurants of Saleh Boubnider 

Constantine 03 University residences, which generates 737.44 tons of kitchen waste with current student 

capacity. 

The primary objective of this study is to manage this waste, through the use of anaerobic digestion. The 

biodegradation of crushed kitchen waste was assessed by two routes: anaerobic using the Biochemical 

Methane Potential test and aerobic using respirometric tests, several parameters to cite the digestion 

conditions (thermophilic and mesophilic), the Inoculum substrate report were carried out(from 0.5 to 4), as 

well as the possibility of considering adding paper recovered from waste from the same university to stimulate 

the system. 

The maximum production of methane is obtained for an optimal I / S ratio of 0.5, allowing an energy 

recovery of 112 mL. g TVS-1and 416 mL. g TVS-1 of methane for mesophilic and thermophilic respectively, a 

production which experienced a marked improvement reaching 106.97 and 215.30% after adjustment of pH 

by adding paper for I / S equal to 3.5 and 4 respectively. 

Keys Word: Biodegradability, Anaerobic Digestion, Respirometry, Kitchen Waste, Methanogenic Potential. 

 

 

 

 

 

 

I. Introduction  

The aim of this study was to evaluate the anaerobic 

digestion (AD) of kitchen waste from University 

restaurants Salah Boubnider Constantine 3. The 

success of this process depends on the 

biodegradability of the substrate used [1]. Indeed, 

AD tests are basically anaerobic biodegradability 

tests. However, these require very long residence 

times [2], which limits the use of this type of test. 

Therefore, continuous aeration respirometry was 

used in parallel to possibly find a correlation 

between the two tests in order to use respirometry 

as a preliminary test to the AD tests. Biochemical 
Methane Potential (BMP) testwere performed under 

mesophilic conditions (37 ° C) and thermophilic 

conditions (55 ° C). 

In order to monitor the effect of AD treatment, it 

was necessary to characterize the kitchen waste 

macroscopically by identifying the different 

foodstuffs on the one hand and to characterize them 

in terms of pollution parameters (COD, SS, TS, 

TVS, pH etc.) on the other hand. In addition, the 

secondary sludge from the local station of OUED 

EUTHMANIA was also characterized as being 

used as an inoculum in both test series (BMP test 

and respirometric tests) as well as the 

characterization of biogas in terms of volume and 
composition. 
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II. Materials and methods 

II.1. Inoculum  

The sludge used in this study comes from the local 

wastewater treatment plant of OUED EL-

EUTHMANIA in Milacity, mainly treating 

effluents of domestic origin.In order to overcome 

the residual substrate and to adapt to the conditions 

of the tests envisaged; sludge samples were post-

washed in bottles under anaerobic conditions and at 
the respective temperatures of the mesophilic and 

thermophilic conditions for 15 days, in order to 

promote the growth of anaerobes adapted to the 

substrate in question and to the respective operating 

conditions. 

II.2. Waste collection 

One kilogram of waste was collected in each 

kitchen of the thirteen university residences located 

in Constantine University 3, the collected waste 

will undergo a sorting, quantification and an overall 

characterization before extracting a representative 

sample of the waste collected by applying the 

quarter technique. 

II.3. The differentmeasuringdevices 

The measurement of the biodegradability of waste 

samples under aerobic conditions was carried out in 

a respirometer with continuous aeration [03], the 
tests were carried out for the waste in their solid 

and leached form. This respirometric technique has 

the advantage of being applicable to samples of 

high activity, because the amount of available 

oxygen will not be limiting, but on the other hand 

requires a much heavier experimental device. 

In this type of respirometry, the determination of 
total or exogenous respiration must first be 

preceded by a determination of the transfer 

coefficient and the endogenous respiration [04]. 

The mass balance with respect to the oxygen 

concentration in the liquid phase of the 

respirometer after injection of a definite amount of 

substrate will be:  

𝑑 (𝑉𝐶)

𝑑𝑡
 = QeC e – QsC+VLKLa (CS– C) – VLOURT (1) 

In respirometric cell aerated continuously, the 

exogenous respirationcan be expressed by the 

following equations [05]. 

dc

dt
=KLa (Cend−C)- OURexo(2) 

𝑂𝑈𝑅𝑒𝑥𝑜 = 𝐾𝐿𝑎 (𝐶𝑒𝑛𝑑−C) -
𝑑𝑐

𝑑𝑡
(3) 

The daily biogas production of each digester was 
measured by the water displacement method, taking 

place in an acidified water column, with the 

addition of NaCl to avoid the absorption of CO2. 

The result obtained is expressed in milliliter per day 

of biogas produced [6]. On the other hand, the CH4 

content in the biogas was determined by suctioning 

and injecting a known volume of gas (V1) produced 

in a bottle which contains a solution of KOH in the 

presence of phenolphthalein. This bottle is shaken 

manually for 3-4 min, so that all CO2 and H2S are 

absorbed in the concentrated KOH solution. The 

remaining volume of biogas (V2) is 99.99% of CH4. 
It is again aspirated and measured in the biogas 

measuring device [7]. 

Liquid phase characterization was undertaken 

before and after anaerobic digestion period through 

the determination of pH, total solids (TS), total 

volatile solids (TVS), Alkalinity (TA) and total 

alkalinity (TAC), volatile Fatty acids (VFA), 

chemical oxygen demand (COD), according to 
Standard Methods [8]. pH was determined using a 

pH-meter (Jenway 3510 PH meter). 

III. Results and discussion 

III.1. Preliminary characterization of collected 

waste and the representative sample 

 

The annual quantity generated by the thirteen 
university restaurants is 737,444 tons, of which 

48.58% is generated in lunch and the rest is 

generated in dinner, the fraction of the water 

present in the waste in the form of sauce or other 

does not exceed 0.32% (W /W), this fraction was 

displaced by filtration. 

The total mass of the representative sample before 

drying was 218.25 g, it is equal to 68.81 g after 
drying, the quantity of water entering the 

composition of the waste represents a percentage of 

68.47%, according to [09], the amount of moisture 

content in the feedstock can have an influence in 

the anaerobic digestion process and methane yield. 

A study on the effect of moisture content ranged 

from 97 to 89% on anaerobic digestion of sludge 

showed that the amount of methane yield was 

decreased from 330 to 280 mL/gTVSMoreover, 

Chen et al [10]found no significant difference in 

methane production for the three water contents 
studied during pretreatment (54%, 70% and 77%) 

studying the influence of moisture content of solid-

state NaOH pretreatment and co-digestion on 

methane production in the semi-dry anaerobic 

digestion of rose stalk  while for Liotta et al [10]. 

The experimental results on the effect of total solids 

content on methane and volatile fatty acid 

production in anaerobic digestion of food waste 

show a reduction of the specific final methane yield 

of 4.3% and 40.8% in semi-dry and dry conditions 

compared with wet conditions. 
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The composition of the waste shows that vegetable, 

egg, meat, bread and other category waste (Table 

1), which includes scrambled pasta and legumes 

that are difficult to separate, have percentages 

greater than 10 % by weight, plastic and aluminum 

waste consist of yoghurt pots and cheese paper, 

despite their low levels in the composition of 

kitchen waste studied, aluminum, plastic and to a 

lesser extent paper can they are sorted for recovery, 

representing 1.13%, 1.89% and 0.82% respectively 

(Table 1). 

Several studies have proven that food waste is the 

best biodegradable organic fraction of municipal 

solid waste from various sources, such as domestic 

and commercial kitchen waste, cafeterias and 

restaurants. Since kitchen waste (KW) has a high 

humidity and easily biodegradable characteristics, 

anaerobic treatment is preferable to thermal or 

thermochemical conversation technologies ([11], 
[12]), as showed in (Table 2), the majority organic 

fraction presents more than 85% of the total 

fraction, whereas the soluble organic fraction 

expressed in COD represents only 40.81 % of the 

total organic fraction, soluble COD released during 

pretreatment is more accessible by the anaerobic 

consortium that can be rapidly converted to 

biogas[13]. 

Unfortunately, the representative sample has an 

acidic pH that is far below the optimal values.  For 

the digestion process, the pH is between 6.5 and 8 
[14], andfor an optimal operation of the process, it 

must ideally be between 6.8 and 7.2 [15], but 

likewise, a good buffering capacity has been 

recorded since the alkalinity (Table 2) is clearly 

greater than 1000 mg. L-1 CaCO3[16], thiswill 

certainly have an influence on the yields of 

anaerobic digestion of this waste. 

The question asked at this stage this composition 
will inhibit digestion or not, the prediction of the 

behavior of this food waste when it comes into 

contact with the inoculum under anaerobic 

conditions will be achieved only by preliminary 

respirometric tests under aerobic conditions. 

 

 

Table 1. Substrate composition (representative sample of collected Kitchen Waste) 

Type of waste Composition 

(%) 

Amount of water 

(%) 

Chickpea 1,4866 64.92 

Vegetables 14,7010 84.25 

eggs 12,5206 54.22 

Meat 11,1166 57.21 

Bread 13,6273 56.39 

Cheese 0 ,8093 79.48 

Fruit 6,6072 70.72 

Paper 0,8259 - 

Plastic 1 ,8995 - 

Aluminium 1,1397 - 

Wood Paper 0 ,8259 - 

Other 33,9940 74.10 

 

 

 

 

Table2.Characterization of the substrate (representative sample of collected Kitchen Waste)  
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parameter Value 

pH 4 ,9 

Conductivity(ms/cm) 2,30 

TS (mg .L-1) 24484 

TVS (mg .L-1) 20889 

TA (mg .L-1CaCO 3) 550 

TAC (mg .L-1CaCO 3) 3850 

CODT(mg .L-1) 73711,25 

CODs(mg .L-1) 30086,25 

VFAs(mg .L-1) 3062 

 

III.2. Respirometric Tests 

Since its implementation Respirometry has 

established itself as a robust and less expensive 

technique, it has been integrated in several areas, 

include the biodegradability tests ([17], [18]), 

toxicity tests ([19], [20], [21]) nitrification 

monitoring [22], Determination of biokinetic 

constants ([03],[23]) and monitoring of chlorination 

expansion treatment (proliferation of filamentous 

bacteria) ([24], [25]).Theresulting biodegradability 

information from respirometric tests established in 

the context of this study can be used to estimate the 

biodegradability of these wastes prior to incubation 
in BMP-Test. that it presents certain characteristics 

which can be inhibitory of the anaerobic digestion. 

The respirometric technique will be used to 

evaluate the biodegradability of these Kitchen 

Waste in their lixiviated and solid form in the 

acclimated and unacclimated state. 

III.2.1. Respirometric test of the waste in the 

leached form 

The crushed kitchen waste was brought into contact 

with the water for four hours, the leachates obtained 
are carefully analyzed after a coarse filtration, the 

tests were conducted for doses of the solid waste 

ranging from 4 to 20 g .L-1.The leachate CODS 

obtained ranged from 378.88 mg .L-1 to 1120.88 mg 

.L-1for the solid substrate tested doses, while the 

CODT ranged from 917.618 mg .L-1to 2952.24 mg 

.L-1for the same doses; leachate obtained all 

presented an acidic pH (4.52-4.74) whatever the 

dose put in contact. 

 

 

 

Many authors have shown the importance of the 

initial conditions in the biodegradation tests, more 

particularly the initial ratio between the substrate 

and the biomass concentration, designated S0 / X0. 
This ratio determines the type of respirometric 

response obtained [26], influences both the 

metabolic processes involved in the degradation, 

the identification of kinetic parameters as well as 

the dissociation of compartments easily and slowly 

biodegradable. The biodegradability tests were 

conducted under different initial S0 / X0 ratios 

(0.04, 0.4 and 01 mg COD. mg TVS-1). The 

respirometric tests will be conducted for the soluble 

fraction and the total fraction of the leachate. 

Maximum respiration reached 22.8, 3.48 and 2.16 

mg. L-1.h-1, for the soluble fraction of leachate and 

for the ratios 0.04, 04 and 1 mg COD. mg TVS-

1respectively, close values were recorded for the 

total fraction of leachate and for same ratios S0 / X0, 

22.2, 4.08 and 1.88 mg. L-1.h-1, but requiring more 

time to degrade this fraction, the degradation time 

reached more than 09 hours for an initial ratio S0 / 

X0 equal to 01mg COD. mg TVS-1(Table 3).It has 
been noticed that maximal respiration decreases 

while increasing the initial imposed ratios, this can 

only be explained by the predominance of 

microbial synthesis with respect to respiration while 

increasing this ratio.This predominance is clearly 

visualized in the respirogram obtained for an initial 

ratio S0 / X0 equal to 01, since the return to the 

initial endogenous state did not take place, a 

difference between the value of the initial 

endogenous respiration before the injection of the 

substrate and endogenous respiration after injection 
of the substrate is recorded (very apparent in the 

total fractions) (Figure 1). 

 

Table 3. Parameters for identifying the respirometric responses obtained for the various initial reports S0 / X0 for the soluble and total 

fraction of the leachate from kitchen waste 
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Kitchen Waste Leachate  

 

Soluble fraction Total Fraction 

S0/X0 (mg COD. mg TVS-1) 

 

0.04 0.4 1 0.04 0.4 1 

𝑪𝒆𝒏𝒅(mg. L-1) 

 

6.5 8.11 8.52 7.2 8.44 8.02 

𝑲𝑳𝒂 (Min-1) 

 

0.1 0.20 0.071 0.05 0.042 0.031 

𝑶𝑼𝑹𝒆𝒙𝒐max (mg. L-1.h-1) 

 

22.8 3.48 2.16 22.2 4.08 1.88 

The amount of oxygen consumed (mgO2. L
-1) 

 

4.24 7.63 12.042 11.02 11.83 15.70 

Degradation time (min) 

 

14 32.5 400 37.5 325 550 

For total fraction kitchen waste leachate, the 

amount of oxygen consumed is almost constant 

even increasing the ratio of 10 (passing from a ratio 

of 0.04 to 0.4)(Table 3), against the degradation 

time is eight times higher. The times required for 

the reduction of the injected substrates in the 

soluble form are less important because of the 
nature of the injected substrate not requiring a 

hydrolysis step to be degraded (Figure 1). 

The leachates from kitchen waste showed good 

biodegradability for all the reports tested, despite 

the acidic nature of leachates, biodegradability is 

still obtained even for the high ratio tested (S0 / X0 

equals 01), on the contrary a microbial growth was 
recorded for this report, the two ratios 0.4 and 01 

will be tested in digestion (I / S equal to 2.5 and 01 

mg TVS. mg COD-1 respectively). 
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Figure 1. Respirogrammes obtained after injections of the total 

and the soluble fraction of waste leachate (example of two 

different ratios S0 / X0) 

 

III.2.2. Respirometric test of the waste in its 

solid form 

Before carrying out the repirometric tests of the 

waste, a step of adaptation to kitchen waste (solid 

form) seems to be necessary (adaptation to high 

concentrations). A perfectly stirred reactor was 

used to adapt the microorganisms to the kitchen 

waste, progressive additions of solid waste crushed 

are injected into the reactor, from a concentration of 

4 g.L-1 to a concentration of 20 g.L-1, with a step of 

4 g.L-1(Figure 2). 

The microorganisms seem to be well adapted to the 

waste, the abatement efficiencies of the carbon load 
expressed in CODTare almost constant;varies 

between 58.45% and 

66.18%(Figure2),corresponding to an increase in 

the biomass of 13.16 to 28.05 g.L-1of TS,a series of 
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microscopic visualizations were carried out in the 

fresh and colored state, which reflect a good state of 

flocculation with total absence of the filaments, the 

duration of 3 days seems to be adequate to 

gradually adapt the microorganisms to the heavy 

loads
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Figure 2. Program for injecting kitchen waste in solid form into 

the adaptation reactor 
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Figure 3. Temporal evolution of dissolved oxygen concentration 

and Respirogrammes obtained after solid substrate injections (S0 

/ X0: 0.4mg COD .mg TVS-1 

 

III.3. Anaerobic digestion of kitchen waste 

(Discontinuous system) 

As pointed out in the introduction, the objectives of 

this study are to evaluate the biodegradability of 

this waste and its methanogenic potential by 

considering the mesophilic and thermophilic 

conditions. 

Samples of crushed solid waste of different 

concentrations were placed in bottles (BMT-Test) 

in the presence of the inoculum in addition to a 

sample composed only of sludge (inoculum), the 

different reactors are placed in an incubator at a 

temperature 37 ° C (mesophilic phase) and 55 ° C 

(thermophilic phase). 

 

III.3.1. The production of biogas 

The cumulative volumes of biogas produced during 

the process of digestion of substrates at different 

ratios (I / S) for mesophilic and thermophilic 

conditions are presented respectively in Figure 4 

and 5. 

The ratio R6 (I / S = 3) and R7 (I / S = 3.5) in 
mesophilic conditions showed a malfunction, that's 

why the results of these tests were eliminated. For 

the same conditions, the production of biogas starts 

from the first day and the quantity of production for 

the different ratios differs, the highest value is 

obtained for the ratio R2 with 50mL. g TVS-1and 

the smallest corresponds to the ratio R8 with 10 

mL. g TVS-1. The amount of biogas begins to 

increase gradually from the second day until the 4th 

day for R8, R5. Then, the production stabilizes, this 

is explained by the lowering of the pH and the 
increase of the production of the VFA.Concerning 

R2 and R3 the increase will continue until the 9th 

day and stabilizes. 

It is noted that the increase in the production of R1 

is perceptible and constant 160 mL. gTVS-1. 

Indeed, the I / S ratio of 0.5 gave the best results of 

specific production of biogas which can be 

explained by an exponential microbial growth 
favored by the fact that the concentration of the 

substrate is relatively important compared to the 

concentration of the initial biomass. 

In thermophilic conditions, the production of biogas 

is much greater than that in mesophilic conditions. 

It can be seen that for the ratio R1 (I / S = 0.5) the 

production of biogas is instantaneous and rapid 
compared to other reports, or there was a complete 

stoppage of production after the 5th day. In the case 

of anaerobic digestion in thermophilic phase, 

degradation of organic matter is faster and therefore 

more volatile fatty acids (VFA) generated which 

causes a rapid drop in pH and inhibition of 

methanogens. For the ratios of R4 (I / S = 2) up to 

R8 (I / S = 4), there is a complete halt in the 

production of biogas, so for batch with a large 

amount of waste, the anaerobic digestion is 

completely inhibited in both thermophilic and 

mesophilic phases. 

For R2 (I / S = 1) and R3 (I / S = 1.5), specific 

biogas production curves with more exponential 

phases are observed. Except that for R2, there is an 
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increase in production after the 22nd day that can be 

attributed to the restoration of the anaerobic system 

and the return to production. 

The cumulative specific volume production of 

biogas from food waste after the 35th day of 

incubation for the ratio R1 (I / S = 0.5) was 495.38 

mL. g TVS-1, in the thermophilic phase and was 

156.39 mL. g TVS-1in phase mesophilic for the 

same ratio, a production increase of 216.75% was 

achieved only by changing the incubation 

temperature. 

 

Figure4.Cumulative production of the specific biogas in mL. g TVS-1for the various I / S ratios tested in the mesophilic phase 

 

Figure 5. Cumulative production of the specific biogas in mL. g TVS-1for the various I / S ratios tested in the thermophilic pha

 

III.3.2. Composition of the biogas produced 

The volume of methane produced at the end of the 

experiments is presented in Figure 6,In mesophilic 

conditions, the percentage of methane in the biogas 

produced for the ratio R1 is 70% and for the ratios 

R2 and R3 the percentages are 55% and 40% 

respectively. The amount of methane begins, 
gradually decrease until reaching a value of 20%. 

Likewise, for the other remaining samples (R4, R5, 

and R8) did not give a large amount of methane 

because of the strong presence of pH inhibitors and 

VFAs accumulation, as known food waste contains 

higher levels of organic materials, such as starches, 
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proteins, and lipids; accordingly, it may become a 

plentiful source of inexpensive organic substrate for 

fermentative VFAs production, Chen et al.[10]and 

Bong et al. [27] explained that the chances of VFAs 

inhibition increased following an increased 

proportion of food waste in the AD system, a VFAs 

concentration of more than 5000 mg.L-1 may cause 

inhibition of digester [28]. 

Similarly, in thermophilic conditions, it is noted 

that the ratio R2, R3 give a percentage of 64% and 

51% respectively of methane with a percentage of 

80% for the ratio R1. The amount of methane 

begins, gradually decrease for R3, R4 until reaching 

a value of 42%. 

 

Figure 6.Biogas composition (%)  produced in mesophilic and 

thermophilic conditions 

III.3.3. Effect of pH adjustment on biogas 

production 

Since the optimum production of biogas by food 

waste was in the thermophilic phase, this test was 

repeated with the two small ratios (R1 = 0.5 and R2 

= 1) and the large ratios (R3 = 3.5 and R4 = 4) in 

order to see the effect of adjusting the pH on the 
yield of biogas production. Figure 7 represents the 

specific production of biogas accumulated after the 

adjustment of the pH in the thermophilic phase in 

the different ratios. 

First, a higher latency phase was recorded, since the 

source of the sludge used as an inoculum is the 

adaptation reactor used in respirometric studies, 

where the biomass has been acclimated to the 
substrate but not acclimated to the operating 

conditions (temperature, anaerobic condition). 

A drop in pH due to the accumulation of VFAs has 

been recorded. To adjust the pH a rejection of 

papers was used as a buffer solution with a pH = 

8.2, Then the batches were bubbled with nitrogen to 

re-establish the anaerobic conditions, this procedure 
was applied daily. A positive effect was recorded 

on the production of biogas, where we notice 

increases in production after adjusting the pH. The 

cumulative specific volumes of biogas were 571.85; 

351.64; 118.07; and 103.01 mL. g TVS-1for R1, R2, 

R3, and R4 respectively. Comparing with the 

results of the previous thermophilic part, a 

significant increase in production is recorded for all 

the reports tested, the most significant of which are 

those of reports R3 and R4, where without 

adjustment of pH the production of biogas was 

45.07 and 32.67 mL. g TVS-1respectively. Either 
increases of 106.97 and 215.30% in production, 

which is encouraging to also recover this waste 

paper in anaerobic way since this type of waste 

exists in abundance in the university. 
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Figure 7. Cumulative production of the specific biogas after treatment and pH adjustment in the thermophilic condition  

IV. Conclusion  

At the end of this study, it is important to recall the 

main results obtained with regard to Kitchen Waste 

(KW). The characterization made it possible to 

determine the KW profile of University restaurants 

Constantine 3, KW After crushing, the waste 

solution was characterized by considering total and 
soluble COD, TS and TVS, TA and TAC, VFA, pH 

and conductivity. The results showed that the waste 

was at approximately 32% solids and are 

considered to be loaded with COD. 

The prediction of the biodegradability of this waste 

was tested by continuous aeration respiration in the 

state of soluble and total leached and in the solid 
state with the biomass in the acclimated state and 

not acclimated, this technique has shown how a fast 

and efficient prediction technique before starting 

the biodegradation tests under anaerobic conditions. 

The results obtained showed the importance of the 

ratio Inoculum on substrate in the biogas 

production and the elimination of the COD. The 

optimal I / S ratio was 0.5 with a maximum biogas 
production of 160 mL. g TVS-1, for mesophilic 

conditions, of which 70% is methane. For 

thermophilic conditions, the maximum production 

of biogas was 520 mL. g TVS-1, of which 80% is 

methane. Elimination of soluble COD was for the 

thermophilic conditions of 96%. Some tests 

exhibited very low biogas production, which led us 

to consider adding paper to increase the alkalinity 

of the system. 

The KW if they are used in the production of 

methane would have produced 104000 m3. Kg-1. y-

1in mesophilic phase and 391000 m3. Kg-1. y-1in 

thermophilic phase, equivalent to annual electrical 

production of 592800and 2228700 KWh. Kg-1. y-

1respectively in mesophilic and thermophilic 
condition. This production can be improved by 

using other pretreatment other than the mechanical 

pretreatment deployed in this study (crushing). 

The paper recovered from the discharges of the 

faculties of the university with its various 

administrative and educational institutions can be a 

possible and an important source allowing not only 

for the regularization of the pH but also for the 
contribution to the production of biogas. 

Respirometry tests can also be used as preliminary 

tests before beginning anaerobic digestion for 

reconstitution of waste giving better 

biodegradability, the removal of waste may be 

inhibitory or to test pretreatments that can improve 

digestion yields. 
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V. Nomenclature

 

AD  :Anaerobic Digestion  TAC : Full Alkalimetry titer (mg CaCO3 .L-1) 

KW: Kitchen Waste  TA: Alkalimetrictiter(mg CaCO3 .L-1) 

DO:Dissolved Oxygen BMT-Test : Biochemical Methane Potential test  

VFA : Volatile Fatty Acid  (mg.L-1) C0: The concentration of oxygen in the liquid phase(mg.L-1) 

COD:Chemical Oxygen Demand (mg.L-1) Cs: The concentration of oxygen saturation in the liquid phase(mg.L-

1) 

CODS :SolubleChemical Oxygen Demand (mg.L-1) Cend: The concentration of oxygen in the liquid phase in the 

endogenous state(mg.L-1) 

CODT:TotalChemical Oxygen Demand (mg.L-1) KLa :  Oxygen transfer coefficient (min-1) 

TS:Total solids contained in waste or sludge (mg. L-1) OURT:Total  oxygen uptake rate (mg O2 L−1 min−1) 

TVS:Volatile total solids contained in waste or sludge (mg. L-1) OUR : Exoexogenous oxygen uptake rate (mg O2 L−1 min−1) 

 

References 

 

1. Esposito, G., Frunzo, L., Liotta, F., Panico, 

A., Pirozzi, F., 2012. Bio-Methane 

Potential Tests To Measure The Biogas 

Production From The Digestion and Co-

Digestion of Complex Organic Substrates. 

Open Environ. Eng. J. 5, 1–8.  

2. Ray1, N.H.S., Mohanty2, M.K., 

Mohanty3,R.C., 2013. Anaerobic 
Digestion of Kitchen Wastes: " Biogas 

Production and Pretreatment of Wastes, A 

Review ". Int. J. Sci. Res. Publ. 3, 2250–

3153. 

3. Ros. M, Dular. M et Farkas. P (1988). 

Measurement of respiration of activated 

sludge. Water Research. 22(11), 1405-

1411 

4.  Zamouche Z.R, Bencheikh LM, Meniai 

AH. Influence of endogenous OUR 

determination on the KLa, exogenous 
OUR,total oxygen consumption and 

heterotrophic yield in a completely mixed 

batch reactor. Int J Chem Reactor Eng 

2014;12(2):695- 704. 

5. Contreras. E.M, Albertario. M.E, Bertola 

.C. N et Zaritzky .N.E ( 2008)  Modeling 

phenol biodegradation by activated 

sludges evaluated through respirometric 

techniques, Journal of Hazardous 

Materiels 158 366-374. 

6. Lissens, G., Thomsen, A.B., De Baere, L., 

Verstraete, W., Ahring, B.K., 2004. 
Thermal wet oxidation improves anaerobic 

biodegradability of raw and digested 

biowaste. Environ. Sci. Technol. 38, 

3418–3424.  

7. Othman, M.Z., Demirer, G.N., Materials, 

A., 2010. Enhanced Nutrients Removal in 

Conventional Anaerobic Digestion 
Processes. Int. J. Civ. Environ. Eng. 2, 

203–209. 

8. APHA/AWWA/WEF, 2012. Standard 

Methods for the Examination of Water and 

Wastewater. Stand. Methods 541.  

9.  Fujishima, S., Miyahara, T., Noike, T., 

2000. Effect of moisture content on 

anaerobic digestion of dewatered sludge: 

Ammonia inhibition to carbohydrate 

removal and methane production. Water 

Sci. Technol. 41, 119–127.  
10.  Chen, Y., Ke, Z., Liang, Y.G., 2019. 

Influence of moisture content of Solid-

state NaOH pretreatment and codigestion 

on methane production in the Semi-dry 

anaerobic digestion of rose stalk. 

BioResources 14, 4210–4223.  

11.  Radmard, S.A., Haji, H., Alizadeh, A., 

Seifi, R., 2018. Enhancement anaerobic 

digestion and methane production from 

kitchen waste by thermal and thermo-

chemical pretreatments in batch leach bed 

reactor with down flow. Res. Agr. Eng. 64, 
128–135. 

12. Aboulfoth, A., El Gohary, E.H., El 

Monayeri, O.D., 2015. Effect of Thermal 

Pretreatment on the Solubilization of 

Organic Matters in a Mixture of Primary 

and Waste Activated Sludge. J. Urban 

Environ. Eng. 9, 82–88.  

13.  Feki, E., Khoufi, S., Loukil, S., Sayadi, S., 

2015. Improvement of anaerobic digestion 

of waste-activated sludge by using H2O2 

oxidation, electrolysis, electro-oxidation 
and thermo-alkaline pretreatments. 

Environ. Sci. Pollut. Res. 22, 14717–

14726.  



 Algerian Journal of Engineering & Research                                                                                          AJER,VOL.5(1), 2021 

28 
 

14. Moody, L., Burns, R., Wu-Haan, W., 

Spajić, R., 2009. Use of biochemical 

methane potential (BMP) assays for 

predicting and enhancing anaerobic 

digester performance. Proc. 4th Int. 44th 

Croat. Symp. Agric. 930–934 

15. Ma, J., Duong, T.H., Smits, M., Verstraete, 

W., Carballa, M., 2011. Enhanced 

biomethanation of kitchen waste by 

different pre-treatments. Bioresour. 

Technol. 102, 592–599.  
16.  Pavi, S., Kramer, L.E., Gomes, L.P., 

Miranda, L.A.S., 2017. Biogas production 

from co-digestion of organic fraction of 

municipal solid waste and fruit and 

vegetable waste. Bioresour. Technol. 228, 

362–367.  

17.  Hoffmann. J, Reznicéková. I, Vanóková 

.S etKupec. J (1997) Manometric 

determination of biological degradability 

of substances poorly soluble in aqueous 

environments. International 
Biodeterioration and Biodegradation 39: 

327–332. 

18. Shogren. RL, Petrovic. Z, Liu. Z et Erhan. 

S. Z (2004).  Biodegradation behavior of 

some vegetable oil-based polymers. 

Journal of Polymers and the Environment 

12: 173–178. 

19. BerkunM etOnal A (2004) Effects of 

inorganic metals on respirometric oxygen 

uptake and related Sag curve formations in 

streams. Water S.A. 30 :273–278. 

20. Kungolos A. (2005). Evaluation of toxic 
properties of industrial wastewater using 

online respirometry. Journal of 

Environmental Science and Health, Part A 

40: 869–880. 

21. Cokgor. EU, Karahan. Oet Orhon D 

(2008) The effect of mixing 

pharmaceutical and tannery wastewaters 

on the biodegradation characteristics of the 

effluents. Journal of Hazardous Materials 

156: 292–299. 

22. Surmacz-Gorska. J, Gernaey.K, 
Demuynck .C, Vanrolleghem. P et 

Verstraete. W (1996) Nitrification 

monitoring in activated sludge by oxygen 

uptake rate (OUR) measurements. Water 

Research 30: 1228–1236. 

23. Orhon. D, Genceli. EA et Cokgör .EU 

(1999). Characterization and modeling of 

activated sludge for tannery wastewater. 

Water Environmental Research 71: 50–63. 

24. Kim C. W, Koopman. B et Bitton.G 

(1994). INT-dehydrogenase activity test 

for assessing chlorine and hydrogen 
peroxide inhibition of filamentous pure 

cultures and activated sludge. Water Res 

,28 (5): 1117-21. 

25. Caravelli.A, Giannuzzi. L et Zaritzky.N 

(2004) Effect of chlorine on filamentous 

microorganisms present in activated 

sludge as evaluated by respirometry and 

INT-dehydrogenase activity, water 

Research 38: 2395-2405 

26. Chudoba P., Capdeville B. et Chudoba J. 

(1992) Explanation of biological meaning 

of the S0/X0 ratio in batch cultivation. Wat. 

Sci., Tech. 26(3-4), 743-751. 

27. Bong, C.P.C., Lee, C.T., Ho, W.S., 
Hashim, H., Klemeš, J.J., Ho, C.S., 2017. 

Mini-review on substrate &amp; inoculum 

loadings for anaerobic co-digestion of food 

waste. Chem. Eng. Trans. 56, 499–504.  

28.  Haider, M.R., Zeshan, Yousaf, S., Malik, 

R.N., Visvanathan, C., 2015. Effect of 

mixing ratio of food waste and rice husk 

co-digestion and substrate to inoculum 

ratio on biogas production. Bioresour. 

Technol. 190, 451–457.  

 


