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Abstract: Effect of biochar powders prepared from different biomass materials on the composition ( content of protein ( PN)
and polysaccharide ( PS)) of soluble microbial products ( SMP) and extracellular polymers ( EPS) in activated sludge were
studied using SBR process. MLVSS/MLSS changes of activated sludge and the nitrogen and phosphorus content of wastewater
were analyzed. The results showed that the content of protein in activated sludge SMP decreased by 62.26% ~76. 58% after
adding biochar and the content of protein in activated sludge EPS increased by 17.83% ~ 32. 84%. However the effect of
biochar on the content of PS in activated sludge was not obvious. Activated sludge added with biochar contained more amino
acids or tryptophan tyrosine and phenylalanine in the protein. Pig manure biochar ( PMB) showed the most obviously effect on
activated sludge and there were more aromatics and nucleic acids in the freeze-dried EPS. The added biochar acted as the
connecting bridge which increased the size of sludge flocs changed the growth and metabolism environment of the
microorganisms. Then the amount of microorganisms in the sludge increased significantly and the conversion efficiency of
nitrogen was improved obviously. Ammonia nitrogen was converted to nitrite nitrogen rapidly and reached a relative high
concentration. At the same time the activated sludge showed better phosphorus removal effect after adding biochar.
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Table 1 Main physical and chemical properties of biochar
(0+N) / / / / /
pH C (mSfem)  (m’/g) (em’l/g)  nm
RHB 7.15+0.01 0.175 4.36+0. 13 3.35 0. 0127 151.3
RSB 10. 4+0. 05 0. 193 4.54+0. 06 7.47 0. 0202 108. 1
PMB 7.97+0. 03 0.215 0. 586+0. 033 6.30 0. 0291 184.5
1.3 2) Lowry 2
1.3.1 ; -
COD. NH; — N. TN. TP MLSS. " . DNA
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Figure 1 Microscopic photos of different activated sludge
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Figure 2 MLVSS/MLSS change of different activated sludge
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Figure 3 SVI change of different activated sludge

2.3 SMP  EPS
2.3.1 SMP
4 SMP
SMP . SMP  DOC
SMP
SMP o
DOC 12.9 mg/g-VSS
7.3 mg/g-VSS SMP

PMB

http://www.cnki

bocC

SMPp

.net



136

38

64. 6% 62. 3%
SMP

76. 6% RSB.RHB

SMP
B SMP

—_ — —_ —_
[~ [\ -~ [=)
T T T 1

EHER. 8. DOC/(mg/g)

SMP .y SMPy,, SMPyp SMPyyp
(M ; I DoC
4 SMP

Figure 4 Content of each SMP component in different activated sludge
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Figure 5 Content of each EPS component in different activated sludge
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Figure 6 UV-Vis spectrum of EPS in different activated sludge
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