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Transformation of Protein in Sludge During ngh Sollds Aliaeroblc Dlgestlon

ZHAN Yu'?, SHI Wan sheng'?, ZHAO Ming- Xmg XU Zhi-yang'?, RUAN Wen quan1 2% SONG Lian®: ZHU Ce
(1. Sghool of Env1r0nment and Civil Engmeermg, J].angnah leversny, Wuxi 214122 +China; 2. Jlangsn Key Laboratory of Anaeroblc
Blotechno]ogy, Wu)ﬂ 214122, China; 3. Wufi Guoh'ﬁ;l E'fl\zlronmental Science and Technology . Ltd , Wuxi 214131, Ghina )~

Abstract’; Dewat‘ered waste sludge with & total bOlld (TS)’ goncentration of 12% whas iised for me%f)phlhc (37°C) anaergbic dlgestlon
(AD). The biotransformation mechanism of prutem and Bhe reason for the low corlvergion efficiency of protein under high solids AD#was
mvestlgated by analyzing the variation of protein ¢omposition in the sludge before and“afterzAD. The results showed that the conversion
rate @f profein in the ‘sludge was 34.26% after 45 days of AD. The reason for the low efficiency of proteift conversion was the poor mass
transfér efflclencymnder tHe condition of high solids éontent” dnd.-the large amount of ammonia nitrogen produced with the hydrolysis.
After'45 déys of AD, the total ammonia nitrogen (TAN) ‘Concentration reached 1201 mg-L™", which resulted in the inhibition of the
AD proceéé , especially the decomposition of protein. Some of the protein converted to humic acid-like and fulvic acid-like substances,
which are more difficult to decompose based on the three-dimensional fluorescence spectroscopy (3D-EEM) analysis. Two-dimensional
electrophoresis (2-DE) - mass spectrometry (MS) was adopted for identifying the composition of protein in sludge before and after AD.
It showed that the relative molecular weight and the isoelectric point (pl) of the protein in the sludge decreased after AD and most of
the proteins left in the digested sludge came from the micro-organisms. These proteins cannot be further decomposed by the microbes
because of the decreased microbial metabolic capacity at the end of the AD process or lack of specific enzymes for the hydrolysis of
these proteins. This ultimately resulted in the low decomposition efficiency of the total protein in the sludge.

Key words: waste activated sludge; high solids; anaerobic digestion; protein; ammonia nitrogen
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Table 1  Characteristics of sludge used in this study
TiH TS/ % VS/TS/ % TAN/mg-L "' BEAF(TS)/ % BRAL(C/N
RIATG e 19.19 £0.17 51.64 +1.85 7.28 +0.10 24,34 +0.13 5609
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Fig. 1 Variation of total protein in the sludge during the operation
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Fig. 3 Variation of SEPS protein and BEPS protein in the sludge during the operation
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