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Fig. 1 Effects of heating temperatures and time on sludge P; and T-P release
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Fig. 2 Effects of different inorganic acids and their mass fraction on sludge P; and T-P release
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Fig.4 Morphology of microorganisms in sludge by microscopical observation
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Study of phosphorus release from sludge under heating and acidification

XIANG Xue-min™'*, WEI Zhi-giang"*, ZHOU Ji-ti"?, WANG Ren’, YANG Feng-lin'*

( 1.Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education,
Dalian University of Technology, Dalian 116024, China;
2. School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China;

3. School of Chemistry, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the principle of which heating and acidification can destroy microorganism cells,
the phosphorus release from the phosphoric sludge under the conditions of different temperatures (60,
70, 80 and 90 “C), different inorganic acids (H,SO,, HCl and HNO;) ,and the combined action of
heating and acidification was studied. Experimental results show that the T-P release from sludge is
enhanced with the time extension and the temperature increase; heating for 2 h at 90 C, the T-P
release reaches 22. 5%, which is higher than that at 60 °C. Under the conditions of acidification,
sludge T-P release also increases with the increasing of acid concentration. Under 10% HCI, the
sludge has the best consequence and T-P release rate reaches 52.2%; 10% H,SO, takes the second
place and reaches 46. 0% ; 10% HNO; merely reaches 39. 6%. Compared with the results of heating
treatments, sludge T-P release has marked improvement by acidification. Under the combined action
of heating and acidification, T-P release overtakes the results under other conditions. Under 90 C
with addition of 2% HCI for 2 h, 96. 3% of T-P release rate is reached. Observed with microscope, it
is found that the microorganism cell is not destroyed in heating condition, while the microorganism

cells are all broken up with combined action of heating and acidification.

Key words: sludge phosphorus releasing; phosphorus recovery; heating; acidification



