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Effect of Substrate Concentration on Pathogen Indicators Inactivation During

Thermophilic Anaerobic Digestion
CAO Hong-qing, ZHANG Fei-fei, LI Jian, TONG Zi-lin, HU Zhen-hu
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract ;. Because excess sludge contains high density of pathogens, it has to be treated to reduce pathogens before being disposed for
land application. In this study, the effect of substrate concentration on pathogen inactivation during thermophilic anaerobic digestion
was investigated. The results show that, with the increase of substrate concentration, VFAs and cumulative methane production
increased. The density of total coliforms in the suspension liquid has a 2. 0-3.0 orders of magnitude decline and fecal coliforms has
1. 8-3. 3 orders of magnitude decline after 28 days thermophilic anaerobic digestion at substrate concentration of 28-84 g-L~' and
temperature of 55°C. More than 99% of total coliforms and fecal coliforms have been killed after 28 days digestion. Salmonella spp.
was not detected in the suspension and solid after anaerobic digestion. When substrate concentration was higher than 45 g-L™" | the
inactivation of total coliforms and fecal coliforms declined.

Key words : anaerobic digestion; surplus sludge; total coliforms; fecal coliforms; Salmonella spp.
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Table 1~ Characteristics of surplus sludge and inoculums sludge

T H a5k FpFi5ik
pH 6.9 8.0
TS/ % 19.8 12.8
VS/% 48.7 40.2
Eff\/g-kg’l 18.3 12.9
B/ g kg ! 24.5 38.0
Cu/g-kg™! 0.1 —
Zn/g-kg -1 2.2 —
BKIGFFHEL/ CPU g ! 1.3 x107 1.6 x10°
FER TR B/ MPN - ¢ ! 1.4 x10° 1.8 x10°

1) “—" FR 3k T B A AR KR

1.2 5t

G R HH 250 mL R KO, 7E RS R BE
Pl 415 Ve FFP 15 Ve VE MR YRR, I A Z5 18
JKZ 150 mL, If F AR R 4078 15 pH 21 7.5 £ 4.
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PG AT 85 3%, B 3R IR N 55°C, #5538 120
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Table 2 Addition levels of different quantity substrates

o Fﬁ%ﬂ?{ﬁ FTHRBE,  FhFiSREE/
/e L~ TH/g TH/g
R1 28 18.0/3.6 5.0/0.6
R2 45 29.0/5.7 8.0/1.0
R3 67 43.0/8.5 12.0/1.5
R4 84 54.0/10.7 15.0/1.9
CK 17 0/0 15.0/1.9

1.3 Wik
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SRS 5 A e Tk BE LA A S A I 2 SP-
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Fig. 2 Variation of total coliforms

VFAs and cumulative methane production during anaerobic digestion
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Fig. 3 Variation of fecal coliforms during anaerobic digestion
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Fig. 4 Variation of total and fecal coliforms in sludge before and after anaerobic digestion
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