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A Study on Kinetics in One-Phase Anaerobic Digestion
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Kinetic data for the acid phase anaerobic digestion were presented in this study and the constants were
determined with acid production rate and gas production rate. Process models based on continuous culture theory
were used to describe the characteristics of the acid forming microorganisms and to enable further development
toward utilization of the process in a more rational manner. Acid phase digestion can be separated with
appropriate manipulation of hydraulic retention time in anaerobic digestion. Kinetic analysis of data from the
various hydraulic retention times using a phase specific model obtained from the acid phase indicated maximum
specific growth rate of 0.40/h, saturation constant of 2,000mgCOD/ £, yield coefficient of 0.35 mgVSS/mgCOD
utilized and decay constant of 0.04/h for the acid production rate. Similar analysis of data for the gas production
rate indicated maximum specific growth rate of 0.003/h, saturation constant of 2,200mgCOD/ £, vyield coefficient of
0.0035 mgVSS/mgCOD utilized and decay constant of 0.06/h.
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Fig. 1. Schematic diagram of the anaerobic digester.
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Table 1. Chemical composition of synthetic substrate

CHEMICALS CONCENTRATION(g/ £)
GLUCOSE(MONOHYDRATE) 40
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Table 2. Experimental results of acid-phase anaerobic
fermentation
HRT(Hydraulic Retention Time), hour 12 18 24 48
COD, mg/{ 3960 4142 4065 4082
Influent .
Alkalinity, ng/ 2 as CaCOs 2389 2394 2320 2403
COD 3160 2920 2680 2350
Alkalinity, ng/ { as CaCOs 1320 2350 1400 1450
Effluent Volatile acid COD, mg/ ¢ 2034 1942 18% 170
Volatile Suspended Solids, mg/ 370 420 520 730
pH 580 622 625 636
Gas Production Rate, mé/h 0 60 8 13
CO, % 20 4 46 3B
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Table 2. Comparison of kinetic constants between acid
production rate basis and gas production rate
basis for this study, and between this study
and other references which used glucose as

substrate
Basis Temp. Pn Ks Y kq
(t) (1/n)  (COD/1) (mg/m) (1/h)
Acid production rate’ 5 040 2000 035 004
Gas production rate” » 0003 2,200 0003 006
Ghosh? %5 15 23 (as glicose) 017 614
Massey and Pohland® 37 27 2583 031 156
Noike et at"® ® 276 06 - -
::f’lf;;onm B 2005 - 054 07
Ghosh and Klass™ % 03 40 0.1 -

* Results of this study.
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Fig. 4. Determination of the maximum specific growth
rate and half-saturation constant based
the acid production rate.
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Fig. 5. Determination of the maximum specific growth
rate and half-saturation constant based on
the gas production rate.
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Fig. 6. Determination of the yield coefficient and decay
rate constant based on the acid production
rate.
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