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Temperature Dependence of the Kinetic Constants in Acidogenesis Process of
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ABSTRACT : Temperature dependence of kinetic constants in the anaerobic acidogenesis was investigated using anaerobic chemostat-type
reactor. Glucose was used as a substrate in this experiment. Temperature ranging from 15 to 30°C were studied. The saturation constant(kL)
and growth yield(Y) decreased with increasing temperature, while the maximum specific substrate utilization rate(Umas) increased. A tempera-
ture correction factor(Qio) values of the substrate utilization rate and bacteria growth rate were the range from 1.3 to 2.2 and 1.5 to 2.2,
respectively. The growth yield(Y) for the acidogenesis process was less sensitive to temperature changes than the maximum specific substrate
utilization rate(Ums). The simulation model of the relationship between the substrate and sludge retention time(SRT) at the temperature range
of 20 to 30°C is obtained as the following ; I/SRT = {(6.53) - (1.038)" - (S/X)} / {(1.38) - (0.983)" +(S/X)}.
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Fig. 1. Experimental apparatus; Vacuum pump(A), Feeding
pump(B), Gas(C,E), Gas+Mixed liquor(D).
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Table 1. Composition of the synthetic substrate

Components Concentration(mg/L)
Glucose 9,135
NHHCO; 4,500
NaHCO; 1,800
K,HPO, 100
MnSO4 N 5H20 13
CoCl, - 6H,0 0.12
MgCl, - 6H,O 80
FCSO4 . 7H20 20
CUSO4 . 7H20 5

Table 2. Experimental conditions
HRT(d) 0.25 0.5 1.0
Liquid volume(L) 0.8 1.6 1.0
Influent substrate(l/d) 32 32 1.0
Temperature( C) 30 >25—20— 15




Table 3. Experimental results under steady state condition
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Temp. HRT Eff. glucose Gas production Gas _composition(%) T-VFA S8 VsS
(T) (d) (mg/L) rate(mL/L-d) H, CO; CH; (mg/L) (mg/L)
1.0 2454 3110.8 30.3 65.6 1.3 4108.5 2005.4 1890.2
30 0.5 684.7 3850.5 334 64.2 0.4 3004.3 1912.4 1765.7
0.25 950.3 2915.6 345 64.0 0.3 2345.6 1808.3 1653.5
1.0 422.7 4254 .4 34.5 62.4 1.3 3495.4 1980.4 1862.7
25 0.5 1160.9 3485.2 352 63.8 0.1 3012.7 1745.4 1671.5
0.25 1805.2 2750.9 34.6 63.2 0.1 24127 1624.5 1576.4
1.0 524.8 4016.8 35.6 61.8 0.5 2605.8 1904.7 1745.8
20 0.5 1482.6 3005.6 36.2 62.4 0.06 1305.2 1712.8 1553.4
0.25 2490.3 21584 29.1 69.2 0.06 912.9 15943 1490.2
1.0 2992.1 1828.7 27.6 69.9 0.3 1274.4 1198.4 1020.6
15 0.5 5505.6 1256.4 28.9 67.4 0.06 269.2 943.3 752.9
0.25 6790.4 550.7 20.1 73.7 0.06 250.7 603.4 488.3
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Fig. 3. Temperature dependence of the kinetic constants.
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Table 5. Temperature dependence coefficient(U)

. HRT(day)
Reaction rate
0.25 0.5 1
SUR? 6,582 4,588 2,019
BGR” 6,662 4,734 3,437

? Substrate Utilization Rate, % Bactetia Growth Rate
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Table 6. Qo values

) i HRT(day)
Reaction rate Temp. range(C)

0.25 0.5 1
20—30 2.2 1.7 1.3

R” '
Su 15—25 2.2 1.7 1.2
20—130 2.1 1.7 1.5

b)

BGR 15—125 22 1.7 1.5

? Substrate Utilization Rate, Y Bacteria Growth Rate
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Table 7. Temperature sensitivity model equation

Ovk
AT(C) Model equation Model type Ref.
$=0 $=co
30 — 25 [1.53{(1.34 + S/X) - (1.24 + /X)) 1.106 1.089 IVb
30— 20 [1.794(1.38 + S/X) - (1.24 + S/X) 3! 1.071 1.060 Vb
30— 15 [2.17{(8.45 + S/X) - (1.24 + /)" 1™ 1.208 1.056 Vb This
25— 20 [117{(1.38 + $/X) - (1.34 + S/X) "1™ 1.038 1.032 I study
2515 [1.42{(8.45 + S/X) - (1.34 + S/X)" ™ 1.245 1.036 IVb
20->15 [1.21{(8.45 + $/X) - (1.38 + S/X)" 1™ 1.493 1.039 Vb
30 —25 [L11{(233 + §) - (214 + 8)'})*? 1.039 1.021 Vb 17"
3020 [2.93{(419+S) - (166 + Sy"}1*" 1.143 1.075 Vb
30— 10 [3.02{(43.6 +S) - (60.0+ $)"}]"® 1.040 1.057 IVa 18
20— 10 [5.7{(43.6+S) - 725+ Sy} ™ 1.131 1.190 IVa
 Substrate : Acetate+Propionate+Butyrate, Methanogenesis process, ” Substrate : Methanol, Denitrification
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