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Transformation Regularity of Nitrogen in Aqueous Product Derived from

Hydrothermal Liquefaction of Sewage Sludge in Subcritical Water

SUN Yan-qing, SUN Zhen, ZHANG Jing-lai~
(School of Environmental and Natural Resources, Renmin University of China, Beijing 100872, China)

Abstract: Hydrothermal liquefaction in subecritical water is a potential way to treat sewage sludge as a resource rather than a waste.
This study focused on the transformation regularity of nitrogen in aqueous product which was derived from hydrothermal liquefaction of
sewage sludge under different operating conditions. Results showed, within the studied temperature scope and time span, the
concentration of total nitrogen (TN) fluctuated in the range of 2 867. 62mg-L~" to 4 171. 30 mg-L~"'. The two major exiting formation
of nitrogen in aqueous product was ammonia nitrogen (NH, -N) and organic nitrogen (Org-N). NH," -N possessed 54. 6% -90. 7% of
TN, while Org-N possessed 7. 4% -44. 5% . The concentration of nitrate nitrogen (NO, -N) was far more less than NH," -N and Org-N.
Temperature had a great influence on the transformation regularity of nitrogen. Both the concentration of TN and Org-N increased
accordingly to the increase of reaction temperature. With the reaction time prolonging, the concentration of TN and Org-N increased,
while the concentration of NH," -N increased first, then became stationary, and then decreased slightly.
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Fig. 1 Schematic diagram of hydrothermal liquefaction reactor
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Fig. 2 Steps of hydrothermal liquefaction of sewage sludge
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Table 2 Total mass of aqueous product in different

operating conditions/g

t/min
T/°C
0 20 40 60 80

240 859.51 839. 87 849. 26 856.88 835.97
260 856. 47 858. 45 835.2 842.35 828.46
280 845.76 848.20 857.31 824.26 825.5
300 850. 12 823.53 824. 74 839.25 857.42
320 847.22 838.17 852.49 841.92 831.68
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Table 3 Standard deviation of total mass of aqueous

product derived from different liquefaction
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Fig. 3 Concentration changes of TN in aqueous product
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Fig. 4 Concentration changes of NH," -N in aqueous product
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Fig. 5 Concentration changes of NO; -N in aqueous product
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Fig. 7 Percentages of TN possessed by different formations of nitrogen
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) 2R 71T AN W 35 0 I F A 2 PR S (NH,-N) 19722 4k,
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A BGE RN T Org-N B934 B %,
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