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Table 1 Chemical composition of sludge incineration ash %

P, O Al; O3 CaO Fe: O3 MgO K:0 SiO2

8. 96 29.43 3.56 9.3 1.27 2.38 42.42
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Fig. 1 Effect of nitric acid concentration on phosphorus

leaching rate
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Fig.2 Effect of leaching temperature on phosphorus

leaching rate
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Fig.3 Effect of leaching time on phosphorus

leaching rate
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Fig. 4 Effect of liquid volume to solid mass ratio on

phosphorus leaching rate
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Fig. 5 XRD patterns of sludge incineration ash before

and after leaching
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Fig. 6 Micro-morphology of sludge incineration ash

before (a) and after (b) leaching
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Table 2 Results of energy spectrum analysis

for different points in Fig. 6 %

Bed A MgO  ALO;  SiO,  P.0Os  CaO  Fe;Os

Lo Rl 171 32,68 49.84 7.43  2.48 5.86
152 i

A2 1.34 30.55 52.97 5.61 4.76 4.77
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& G
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Fig.7 Variation curves of phosphorus leaching rate

with time at different temperatures
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Table 3 Fitting parameters of different dynamic models

} SMYTHCRE R Al RO A P B
R /K
R? R? R? ks /min !
298 0.92 0. 96 0.97 0.002 63
313 0.92 0.97 0.98 0.002 78
328 0. 90 0.96 0.98 0.002 89
343 0. 89 0.96 0.98 0.002 96
353 0. 89 0.96 0.98 0.003 01
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Kinetics of Leaching Phosphorus from Sludge Incineration Ash with Nitric Acid
CHENG Muyi, WANG Jiafeng,FANG Youdong,SU Chang,LYU Ningning

(College o f Metallurgical Engineering » Anhui University of Technology sMaanshan 243032 ,China)

Abstract: The phosphorus content in sludge incineration ash is relatively high. Extracting and
recovering it can effectively alleviate the contradiction between the supply and demand of phosphorus.
Leaching of phosphorus from sludge incineration ash with nitric acid was studied. The effects of nitric
acid concentration,leaching temperature,leaching time and the ratio of liquid volume to solid mass on
the leaching rate of phosphorus were investigated. The restrictive links of phosphorus leaching were
determined and the kinetic equation was established. The results show that under the conditions of
nitric acid concentration of 1 mol/L, temperature of 298 K, leaching time of 60 min, stirring speed of
500 r/min,and liquid volume to solid mass ratio of 40 m1./1 g,the leaching rate of phosphorus reaches
91. 36 %. Internal diffusion control is the limiting link in the phosphorus leaching process, and the
activation energy of the leaching reaction is 2. 11 kJ/mol. The method has a relatively high phosphorus
extraction efficiency. It is an efficient and feasible technology for recovering phosphorus from sludge
incineration ash and can provide an important technical approach to alleviate the contradiction between
supply and demand of phosphorus resources.

Key words: sludge incineration ash;nitric acid;leaching; phosphorus;kinetics



