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Thermal Decomposition of Nitrate Salts Liquid Waste
for the Lagoon Sludge Treatment
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Abstract

This study investigated the thermal decomposition property of nitrate salts liquid
waste which i1s produced in a series of the processes for the sludge treatment.
Thermal decomposition property was analyzed by TG/DTA and XRD. Most
ammonium nitrate in the nitrate salts liquid waste was decomposed at 250C and
calcium nitrate was decomposed and converted into calcium oxide at 550C. Sodium
nitrate was decomposed at 700°C and converted into sodium oxide which reacts with
water easily. But sodium oxide was able to convert into a stable compound by
adding alumina. Therefore, nitrate salts liquid waste can be treated by two steps as
follows. First, ammonium nitrate is decomposed at 250C. Second, alumina is added in
residual solid sodium nitrate and calcium nitrate and these are decomposed at 900C.

Final residue consists of calcium oxide and Na:O.AlxOs and can be stored stably.
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%1 ZAAdE Ade =4
Compound | NHi;NO; NaNOs3 Ca(NOs3)2 U H-0
mol 2.475 0.447 0.079 0.0003 41.75
wt% 19.8 3.8 1.3 0.012 75.1




¥ 2. NaNO3-Ca(NO3)2-U-AlLO3 Ao d4s% A Az}

Temp., C NaNO; | NaxO.AlLOs | Ca(OH), CaO Ca0.UO3
250 0.447 - 0.0787 - 0.0003
450 - 0.2235 0.0787 0.0003
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