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Distribution of Pb and its chemical fractionsin liquid and solid phases of digested pig and dairy slurries
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Abstract: Anaerobic digestion treatment effectively degrades the organic matter and causes obvious variationsin physical and chemical properties of digested slurries, such as
water content, pH, oxidation reduction potential and microbial activities. These changes may influence the chemical fraction of Ph, whichisacritical factor in predicting itstoxicity,
environmental mobility, bioavailability and optimum remova methods. The speciation and phytotoxic effects of lead from sewage sludge and composted manure have been widely
studied. There has been no study about the transfer and distribution of Pb during anaerobic digestion of manure slurries. The aim of the present work was to analyze the distribution of
Pbin both liquid and solid phase after anaerobic digestion of pig slurries and dairy slurries, and their chemical speciation in solid fraction of digested residuals. The continuous stirred
tank reactor (CSTR) at condition of medium temperature [(37 + 2)°C] was operated for 130 d. Lead in liquid and solid phases of raw materials and digested slurries was analyzed by first
passing through a 0.45 pm filter paper. The chemical fractionsin digested slurry solids were extracted by BCR method. Results showed that total amount of Pb was decreased 70% and
19% in digested pig slurries (DPS) and dairy slurries (DDS), respectively, , compared with raw slurries. The percentages of Pb in liquid fractions of DPS and DDS were 29% and 17%,
which decreased by 17% and 58%. The decrease of Pbin DDS was significantly lower than that in DPS. One reason is that 90% of solidsin DDS were discharged during the anaerobic
digestion. Another reason isthat Pb in digested slurries mainly exists as the solid form. Thus the amount of Pb left in the reactor for dairy manure digestion was significantly lower
than that for pig manure digest. Due to the high removal efficiency, easy operation and low treatment cost of heavy metalsin solid phase, transformation of liquid phase of heavy
metalsto the solid phase is essential for the post-treatment of heavy metalsin digested slurries. As BCR scheme described, there are three mobile fractions of heavy metals (Table 3):
the fraction that presented in ionic form, bound to carbonates and the exchangeable (F1), the fration that is susceptible to changesin ionic strength and pH; bound to amorphous Fe
and Mn oxides and hydroxides (F2), and he fraction that is unstable in reducing conditions; bound to organic matter and sulfides (F3), which may be decomposed under oxidizing
conditions and result in arelease of the metalsinto the soil solution. The residual fraction (F4), left after the three stepsis the most stable fraction and has less bioavailability. The
chemical fractionations of Pb in residual solids were significantly changed. The percentage of fractionated Pb in digested pig slurries solid declined with the order of F4 (35%) > F1
(34%) > F2 (24%) > F3 (8%); whilethat in digested dairy slurries solid was F2 (33%) > F1 (27%) > F4 (26%) > F3 (15%). After anaerobic digestion, lead in F4 and F1 fractions
significantly increased in residual solid digested with pig slurries; whilelead in F3 fraction significantly increased in dairy slurries. However, the actually bioavailability of Pb after
anaerobic digestion of pig and dairy manures should be studies by toxic test further. The sedimentation ponds or oxidation ponds were more efficient to cripple the Pb in DPS and
DDS. However, the concentration of Pb in digested solids and its available fractions enhanced, which would be easier to be absorbed by plants. The passivants were recommended to
add to the solid residues of digested animal slurries before farmland application.
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