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Seed inoculum, in general 12

for biohydrogen production 200–201
for biological sulfide oxidation 151
for thermophilic digestion 180
for waste activated sludge digestion 95

Selective inhibition
Hydrogen consumers 197–199
Sulfate reducers 136

Settling tank 11, 98, 99, 109
Shell–Thiopaq process 154
Short–chain fatty acids (SCFA) 58–59, 136
Siloxanes, in general 272, 273–274

Removal 278–279
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300 Index

Simultaneous saccharification and fermentation
(SSF) 164

Sodium hydroxide (or Alkali) 167, 248, 249, 254,
259

Solids retention time (or SRT) 3, 11, 14, 23, 36, 37,
46, 93, 94, 97, 99, 101, 106, 111, 141, 173,
175, 176, 199, 205, 207, 255, 260, 269

Solventogenesis 17, 195, 210
Solvent production 17, 195, 201, 203, 210
Sonication, see Ultrasound

Full–stream treatment 253, 255
Part–stream treatment 253, 255

Sonotrode, see Ultrasonic horn 250, 253
Specific growth rate, in general 35, 36, 68, 145, 199,

205
Maximum 45, 68, 96, 145, 199, 208
Net 96, 97

Specific substrate utilization rate 10, 35, 36, 107
Spore–forming bacteria 197, 206
Spore germination 197
SRT/HRT ratio 14, 93
Stable isotope probing (SIP) 122
Startup, in general 12, 22, 45, 95

Mesophilic digester 95
Sulfide–oxidizing bioreactor 151
Thermophilic digester 180

Static granular bed reactor (SGBR) 34, 94, 95, 108,
141, 167

Stillage
Characterization 170–172
Digestion 173–183
Thin 51, 164, 166, 167, 168
Whole 51, 164, 169, 170, 171

Stoichiometry 38, 145, 211, 223
Strict anaerobes 6, 133, 191
Struvite 277
Substrate affinity constant 68
Substrate–level phosphorylation 6, 7
Substrate utilization rate 8, 44, 46
Sulfate–reducing pathway 136, 146
Sulfate–reducing activity 136
Sulfate–rich waste streams 103, 133, 135, 137, 141,

142, 143, 144
Sulfidogenesis 136
Sulfide toxicity 58, 133, 137–143, 148, 149, 156,

157
Sulfur granule(s) 153
Sulfur reduction 154
Suspended growth system 105, 137, 140, 148, 176,

178
Swine manure 4, 58, 124, 157, 186
Symbiotic (or Syntrophic) relationship, see

Synergism 3, 33, 58, 144
Synergism 144
Syngas (synthesis) fermentation 112–113

Taxonomy 35
Temperature gradient gel electrophoresis (TGGE)

119, 120
Temperature–phase anaerobic digestion (TPAD) 175
Terminal restriction fragment length polymorphism

(T–RFLP) 119–121, 123, 191
Thermodynamics 145
Thermophiles 43, 44
Thermophilic

Conditions 12, 13, 34, 79, 94, 179, 201, 269
Digestion 45, 97, 173, 175, 180, 182
Microbes 180
Reactor 180, 208
Temperature 23, 43, 183, 207, 208, 281

Thickened waste–activated sludge (TWAS) 255, 256
Thin stillage digestion, in generation 173–176

at mesophilic conditions 176–179
at thermophilic conditions 179–282

Thiobacillus 150
Thiosulfate 151, 153, 156
Trace elements, see Trace metals 4, 14, 19, 175–176,

203
Trace metals 12, 14, 23, 24, 55, 138, 203
Trichoderma reesei 164
Toxic materials 56–59
Toxicity, in general 11, 12, 14, 31, 43, 45, 54, 58,

59, 186, 227
Turbine generators 283, 284–285
Two–phase digestion 37
Two–stage system 3, 4, 136–137, 180

Ultrasonic horn 250, 253, 255
Ultrasound

Definition 250–251
Density 251
Frequency 250, 251, 255, 256
Horn 250, 253, 255
Intensity 251
Specific energy input 251, 253, 255
Unit 252, 253, 255

Unweighted Pair Group Method with Arithmetic
mean (UPGMA) 118

Upflow anaerobic filter (or UAF) 100, 101–102, 139
Upflow anaerobic sludge blanket (UASB), in general

105–106
Design 107–108
Granule(s) 31–32, 59, 94, 105, 106, 107, 108,

139, 141, 148
Superficial upflow velocity 107, 108
Working principle 106

Upflow velocity 110, 182
16S rRNA gene 117, 119, 121, 123

Value–added product 1, 3, 15, 18–19, 32
VFA/ALK ratio 52, 95
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Index 301

Volatile fatty acids (or VFAs) 14, 24, 30, 31, 32, 47,
48, 49, 51, 58, 59, 104, 119, 134, 140, 143,
148, 154, 167, 181, 195, 222, 231

Volatile organic compounds (VOC) 278
Volatile solids loading rate 95, 97
Volatile solids reduction 97, 255, 258, 261
Volumetric organic loading rate (or VOLR) 8–9, 21,

22, 48, 49, 104, 106, 107, 108, 109, 168,
169

Washout 11, 13, 14, 22, 24, 31, 93, 107, 112, 175,
182, 206

Wash water 167
Waste–activated sludge 38, 151, 247
Waste streams 1, 15, 19, 32, 56, 58, 95, 133, 136,

142, 161, 167, 186, 221, 227, 239, 269, 270,
288

Waste–to–bioenergy 267
Wet milling 163

Yield coefficient 9, 10, 36, 37, 70, 72, 199

Zero–discharge process 167
Zimpro process 262–263
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