
Assessment of Household Food Waste as a 
potential source for energy generation

K. Valta (1), M. Alexandropoulou (1,2),G. Antonopoulou (2), V. Drosou (1), V. 

Panaretou (1), J. Novakovitc (1), M. Loizidou (1), G. Lyberatos (1)

Tinos, 3 July 2015

1. School of Chemical Engineering, National Technical University of Athens, 9 Iroon Polytechniou Str.,
Zographou Campus, GR-15773 Athens, Greece

2. Institute of Chemical Engineering Sciences (ICEHT/FORTH) , P.O. BOX 1414, 26504, Patras, Greece

ISWM - TINOS

 

TINOS 2015 

3rd INTERNATIONAL CONFERENCE 
on Sustainable Solid Waste Management 



Objectives of the study

The objective of the present research was twofold:

 To investigate the qualitative, quantitative and

physicochemical characteristics of HFW produced in

Greece

 To assess the potential of HFW for biogas production.



The language of food waste…

 There is no common definition of food waste….

 WRAP: defines food waste as all food and drink discarded
throughout the entire food chain.

 Food waste is a part of Bio-waste, which includes the
biodegradable garden and park waste, food and kitchen
waste from households, restaurants, caterers and retail
premises, and comparable waste from food processing
plants (Directive 2008/98/EC).

 Food waste is a part of Biodegradable waste which
includes any waste that is capable of undergoing anaerobic
or aerobic decomposition, such as food and garden waste,
and paper and paperboard (Directive 1999/31/EC).



Quantities..

 As it can be observed Household Food Waste (HFW) constitutes the
highest percentage (42%).

 Based on European Commission, 76 kg per capita per year i.e. 208
g/c/d are produced.

 In total 40 Mt for the EU-27.



Assessment of  HFW 

Methodology

Laboratory Analysis
TS%, VS%, pH, conductivity, TC, TOC, 

TN, TKN, NH4, Metals (Cu, Mn, Ni, Cd, Pb, 
Cr, Zn) and minerals (K, Na, Ca Mg)

BMP tests

Preparation of HFW samples
(4 weekly samples for each household) 

20  HFW Laboratory samples were prepared

Kitchen-waste-diary
5 two-member families:H1, H2, H3, H4 and H5 of Attica Region

28 consecutive days during winter



Household diary keeping

FOOD WASTE

Avoidable

Prepared, 
served, or 
cooked too 

much

Not used in 
time Other

Unavoidable

Drinks and other special waste including tea bags, espresso capsules, yogurts and blood residues.



Preparation of HFW samples



Laboratory Analysis - NTUA

TS%: Carbolite AX30 Furnance

VS%: Bl Barnstead/ Thermolyne 1400 Furnace

pH: METTLER TOLEDO MPC227 

Conductivity: METTLER TOLEDO MPC227 

TOC: Shimadzu TOC-VCSH - Solid Sample 
Module SSM 5000A 

TN, TKN: Gerhard Kjeldatherm KB / KBL, 
Gerhard Vapodest 30s

Metals: Cu, Mn, Ni, Cd, Pb, Cr, Zn

Minerals K, Na, Ca Mg VARIAN AA240FS 
Fast Sequential



BMP Assays  

 The assessment on methane generation was based on the results of
batch mesophilic Biochemical Methane Potential assays.

 The BMP tests were carried out laboratory of Biochemical Engineering
and Environmental Technology of the Institute of Chemical Engineering
Sciences (ICE-HT/FORTH) in Patras

 BMP experiments for all substrates were carried out at the in duplicate
at 35ºC according to Owens J.M. and Chynoweth D.P.: Biochemical
methane potential of municipal solid waste (MSW) components. Wat.
Sci. Technol, 27, 1-14 (1993).

 The produced gas composition in methane
was quantified with a gas chromatograph (SRI
8610c MG#1) equipped with a thermal
conductivity detector and a packed column
with helium as carrier gas.



Results and Discussion (I)

Compositional analysis (w/w%) based on diary keeping



Results and Discussion (II)

Average composition of all samples (w/w%) based on diary keeping



Results and Discussion (III)

Avoidability between different food waste categories

In total 30% of the waste quantity recorded was avoidable and 70% unavoidable



Results and Discussion (IV)

Percentage of weight per household food waste category 



Results and Discussion (V)

Daily per capita HFW production g/c/d

GR
263g

EU-27
208g

g/c/d



Results and Discussion (VI)

(1) The results are calculated in dry matter basis.



Results and Discussion (VII)

(1) The results are calculated in dry matter basis.



Results and Discussion (VIII)

(1) The results are calculated in dry matter basis.



Results and Discussion (IX)



Conclusions

 ‘Fruit’ and ‘Vegetable’ waste constitute the main waste

categories of HFW recorded, accounting for almost 90%.

 In total 30% of the HFW could have been prevented.

 30% of ‘Fruit’ and ‘Vegetable’ waste could have been avoided.

 Although variations exist, the average daily per year production

of HFW was slightly higher (96 kg) to the one estimated for the

EU-27 (76kg).

 HFW is characterized as having acidic pH values, high VS

content and high TOC content.

 Based on the conducted BMP tests, source separated HFW are

great substrates for high methane yields.



Thank you for your attention

katerinavalta@gmail.com

Unit of Environmental Science and Technology (UEST), 
School of Chemical Engineering, 

National Technical University of Athens (NTUA)

Τel: +30 210 7722334
Fax: +30 210 7723285

mailto:katerinavalta@gmail.com

	Slide Number 1
	Objectives of the study
	The language of food waste…
	Quantities..
	Methodology
	Household diary keeping
	Preparation of HFW samples
	Laboratory Analysis - NTUA
	BMP Assays  ICE – HT FORTH
	Results and Discussion (I)
	Results and Discussion (II)
	Results and Discussion (III)
	Results and Discussion (IV)
	Results and Discussion (V)
	Results and Discussion (VI)
	Results and Discussion (VII)
	Results and Discussion (VIII)
	Results and Discussion (IX)
	Conclusions
	Thank you for your attention

