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Table 1 Media composition for batch culture and MPN test.

Nutrient Concentration
Resazurine 0.002 g/L
Mineral solution® 10 mi/L
Vitamin solution® 10 mli/L
KH,PO, 04 g/L
KHPO, 04 gL
NH,CI 1.0 g/L
MgCLe 6H,0 021 gL
NaS « YH,0 025 g/L
L-CysteinesHCI*H,O 05 g/L
NaHCO, 4.36 g/L
pH 7.0-7.2

(a) Contains, in grams per liter of distilled water:
N(CH,COOH),, 4.5; FeCl,*4H,0, 0.4; CoCl,*6H,0,
0.12; AIK(SO, ),, 0.01;NaCl,1.0; CaCl,, 0.02; Na,MoO,,
0.01; MnCl,#4H,0, 0.10; ZnCi,, 0.10; H,BO,, 0.01;
CuSO,*5H,0, 0.01; NiCL*6H,0, 0.02.

(b) Contains, in milligrams per liter of distilled waster:
biotin, 2; folic acid, 2; pyridoxine HCl, 10; thiamine
HC], 5; riboflavin, 5; nicotinic acid, 5; DL-calcium
pantothenate, 5; Vitamin B12, 0.1; p-aminobenzoic acid,
5; lipoic acid (DL-thioctic acid),S.
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Fig. 1 Palmitic acid, acetate and cumulative methane
production under palmitic acid degradation at
" mesophilic and thermophilic batch experiments.
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Fig.2 The schematic methane production
curve of modified Gompertz equation.
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Fig.3 Effects of palmitic acid loading rate on methane
production potential,maximum methane production
rate and lagphase. Symbols: @ 35°C, & 55'C
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Fig.4 The'schematic diagram of the specific methane
production rate described by modified Haldane
equation.

Table 2 Summary of kinetic parameters and statistic indicators
obtained using Haldane equation for methane production
at mesophilic and thermophilic condition.

T R, K, K, n  R? Confidence
(mgCOD (gCOD (gCOD intervals
/gVSS/r)  /gVSS) /gVSS)
35°C 87 3.9 167 6 0936 0.93
55°C 124 28.5 243 5 0903 0.92
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Fig. 5§ Effect of palmitic acid loading rate on
specific methane production rate at
mesophilic and thermophilic conditions.
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Fig.6 Effects of temperature on palmitic acid
degration potential, maximum palmitic
acid degration rate and lagphase.
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Table 3 Maximum yield coefficient, specific growth rates and
saturation coefficientsof hydrogen-utilizing
methanogenic bacteria at mesophilic and thermophilic

condition .
Y [T Ks
(mgVS8S8/mgCOD)  (d") (mgCOD/L)
Mesophilic
Methanobrevibacter arboriphilus 0.040 1.4 0.6
Methanobrevibacter smithii 0.045 4.02 0.018
Methanospirillum hungatei JF-1 0.017-0.025 0.05 0.093-0.117
M. arboriphilicus sirain AZ 0.042 3.46 -
Methanobacterium bryantii strain M. 0. H.  0.039 235
Methanobacterium formicicum 0.055 1.97
Methanosarcina barkeri 0.100 1.39
Thermophilic
Methanobacterium ther phi 0.13 0.093-0.136
M. thermoautotrophicum strain Marburg 0.025 7.49
M. thermoautotrophicum strain AH 0.009-0.025  4.15-5.54
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TREATMENT CHARACTERISTICS OF PALMITIC ACID BY MESOPHILIC
AND THERMOPHILIC ANAEROBIC DEGRADATION

Chun-Feng CHU, Takashi MIYAHARA and Tatsuya NOIKE

The anaerobic degradations of palmitic acid was investigated by the batch experiments at 35°C and 55°C. Palmitic acid degradation
rate and the maximun loading rate under thermophilic condition were 1.4 and 1.8 times higher than that under mesophilic condition,
respectively. Although in thermophilic palmitic acid degradation rate was higher than that in mesophilic, acetate degradation rate was
almost the same. Then methane production rate was same at mesophilic and thermophilic conditions. The number of hydrogen utilizing
methanogenic bacteria in mesophilic and thermophilic sludge were 4.9 X 10°MPN/mL and 1.7 X 105MPN/mL, respectively.



