
Presented at the 13th Conference on Microcontaminants in Human Environment, 4–6 December 2017, Czestochowa, Poland.
1944-3994/1944-3986 © 2018 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.22498

117 (2018) 267–271
June

* Corresponding author.

Use of carbon footprint to assess CO2 and N2O emissions during the production 
of nitrogen fertilizers

Krzysztof Dziubaa, Martin Todorowa, Radosław Góraa, Marta Gabryszewskab,*, 
Marta Kijeńskab, Barbara Gworekb, Andrzej Barańskib, Anna Bojanowicz-Bablokb, 
Lidia Tokarzb

aGrupa Azoty Zakłady Azotowe ‘Puławy’ S.A. (GA ZAP), Puławy, Poland, Tel. +48 (81) 565 23 14; 
email: krzysztof.dziuba@grupaazoty.com (K. Dziuba), Tel. +48 (81) 886 34 31; 
emails: martin.todorow@grupaazoty.com (M. Todorow), radoslaw.gora@grupaazoty.com (R. Góra) 
bInstitute of Environmental Protection – National Research Institute, Warsaw, Poland, Tel. +48 (22) 37 50 543; 
email: marta.gabryszewska@ios.edu.pl (M. Gabryszewska), Tel. +48 (22) 37 50 548; email: marta.kijenska@ios.edu.pl (M. Kijeńska), 
Tel. +48 (22) 37 50 503; email: barbara.gworek@ios.edu.pl (B. Gworek), Tel. +48 (22) 37 50 534; 
email: andrzej.baranski@ios.edu.pl (A. Barański), Tel. +48 (22) 37 50 507; 
email: anna.bojanowicz-bablok@ios.edu.pl (A. Bojanowicz-Bablok), Tel. +48 (22) 37 50 572; 
email: lidia.tokarz@ios.edu.pl (L. Tokarz)

Received 29 January 2018; Accepted 10 May 2018

a b s t r a c t
Fertiliser production makes a significant contribution to energy consumption and greenhouse gas 
emissions. The analysis of emission factors was carried out on a data set spanning from 2013 to 2015 
for the whole chain of fertiliser production from raw materials up to the final products – ammonium 
nitrate, ammonium sulphate, urea in prilled form and liquid fertilisers based on them. The carbon 
footprint was calculated in compliance with the Standard ISO 14067:2013. The calculations were based 
on the gate-to-gate analysis. Analysis showed carbon footprint reduction after technological modifi-
cations – modernisation of a Benfield section, for example, absorption of gaseous CO2 in propylene 
carbonite and potassium carbonite solutions, with the recovery of the pure CO2, resulting in reduction 
of energy consumption from 35.3 to 33.3 GJ/Mg NH3 – change of the N2O decomposition catalysts, 
resulting in reduction of N2O emission factor from 2 to 0.9 kg N2O/Mg HNO3. Life cycle assessment 
is a useful tool, which can be used in the decision-making process for factory modernisation and 
improvement the production processes.
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