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denitrification biocementation, 366—368
iron-based biocement, 368 —369
Environment-friendly biotechnologies for
immobilization of CBRN agents, 384
advantages and disadvantages of
biotechnological decontamination,
386—-387
aerobic oxidation of organic acids salts,
384-385

microbially induced calcium phosphate
precipitation, 385—386
Environment-friendly materials, 171
Environment, pesticide in, 262f
Enzymatic-assisted biodegradation, 265
Enzymes
generated in crops and microbes, 265
organophosphorus degrading, 265
EPA. See Environmental Protection Agency
(EPA)
Epipremnum aureum, 311
EPS. See Expanded polystyrene (EPS)
Escherichia coli immobilized cells, 270
Ester
bio-based alkyl threo-9,10-
dihydroxystearates, 208
covalent bond, 339f
Esterification, Fischer, 213
Estonian project, 1-3
European Reaction to Fire Classification
System, 162
European zero waste program, 43—44
Eutectic PCM, 227
Expanded polystyrene (EPS), 5—6, 187—188
Exploiting pruning wastes, 129—131
Ex situ techniques, 271-272
Extremophilic microorganisms, biosafety of,
362—-363
Extruded polystyrene (XPS), 5—6

F
FA. See Fly ash (FA)
Fatty acid
ester, bio-based, 206—208
salt-forming reaction of, 82
Fatty alcohols, oleochemical carbonates
using, 213
Fenton-like reactions, 274
Fermentation processes, 5
Ferric acetate
for bioclogging/biocementation, 368
biooxidation of, 368 —369
Ferrous acetate, oxidation of, 368—369
Fiber
bagasse, 287
bast, 153, 160
carbohydrate-derived, 286—287, 295—296
carbon, 286
cellulose
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Fiber (Continued)
surface of, 339f
cellulosic, 295—296
coconut, 154
hemp, 154
lignocellulosic, 287
natural, 156, 171, 285
ovendried, 157
size, 172
in soil blocks, 287
ultrafine, 235—236
vegetable, 172
Fibrous materials, natural, 158
Films, photocatalytic TiO,—cellulose-based,
343
Filters, indoor air quality treatment
biotrickling, 312—313
HVAC, 310
particulate matter (PM), 309—310
Filtration. See Biofiltration
Fire performance
insulating materials, 162
tests, 74—75, 75¢
Fire retardants
approaches in, 73
bio-based, 73—75, 73t
polymer materials, 74¢
Fischer esterification, 213
Flax bioinsulation products, 71
Flexible polymer gel, 217
Fluorescent proteins (FPs), 254
Fly ash (FA), 43—45
chemical composition of major oxides in,
44t
Foams, 105, 290
Forced-action rotary paddle mixer, 175—177
Form-stable eutectic PCM (FSPCM),
223-224
Form-stable PCM (FSPCM), 214—216,
225-228
of 1-tetradecanol, 224
Fourier transform infrared spectroscopy, 63f,
64
Fourier transform infrared spectroscopy
(FTIR), 45—-49
FPs. See Fluorescent proteins (FPs)
Fractionated-solvated lignin precursors
(FSLPs), 286—287
Fresh mortars, 45—49, 48f

FS-CPCMs, 229

FSLPs. See Fractionated-solvated lignin
precursors (FSLPs)

FSPCM. See Form-stable PCM (FSPCM)

FTIR. See Fourier transform infrared
spectroscopy (FTIR)

Functional genomics, biodegradation,
273-274

Fungi-assisted biodegradation, 265

Fungicides, 261

G
Gasification, 290—291
GBRSs. See Green building rating systems
(GBRS:s)
Genetic engineering, biodegradation,
272-273
Genomics, functional
biodegradation, 273—-274
Geopolymer, 43—44
mix design, 44—45
Geopolymer mortars
batching process of, 45—49
preparation of, 44—45
German Passivhaus standard, 68—69
Glass transition, 220
Gloeophyllum trabeum, 269
GNPs. See Graphite nanoplatelets (GNPs)
Graphite nanoplatelets (GNPs), 224
Green building rating systems (GBRSs), 69
Green buildings, 67—70
bioinsulation products for, 70—73
features, 68¢
heating and cooling of, 70
parameters of, 68
project, 68
rating organizations, 69—70
rating system evaluation categories, 70¢
Green construction, 67
Green economy, 298—299
Green Technik bioshredder, 134f
Green technology, 272—273
Green village, 69
Green walls, indoor air quality treatment,
311, 316317
Guarded hot plate method, 107—108

H
Health effects, of toxic chemicals, 267¢
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Heating and cooling consumptions, 141f
Heating, ventilation, and air conditioning
(HVAC) systems, 182, 306,

310-311, 317
Heat storage cement paste, 229—230
Heat transfer coefficient, 119f, 120¢
Hematite iron ore, dissolution of, 385
Hemicellulose, 285
Hemp (Cannabis sativa)
agricultural wastes, 154
bioinsulation products, 71
fibers, 154
Herbicides, 261
Heterogeneous photocatalysis, 331f
Heterogeneous photocatalysts, 330
Hibiscus cannabinus, 71
High-frequency hot pressing, 157
Highly transparent thin films, 340
High-performance concretes (HPCs), 20—21
High performance shape-stabilized PCMs
(SSPCMs), 224
HM. See Hydrangea macrophylla (HM)
Hortensia. See Hydrangea macrophylla
(HM)
H.O.R.T.U.S. exhibition, 253, 254f
Hot plate, 107
Hot pressing, 156—157
high-frequency, 157
Hot wire method, 108, 109f, 112f
HPCs. See High-performance concretes
(HPCs)
HPEC. See 2-Hydroxypropyl ether cellulose
(HPEC)
Humins, 297—298
by-products, 290
carbohydrate-derived waste and, 288—290
formation, 288—289
properties of, 289
utilization of, 297
HVAC systems. See Heating, ventilation,
and air conditioning (HVAC)
systems
Hybrid composites, 295—296
TiO,/cellulose, 333—342
titania/cellulose, 338, 343
Hydrangea macrophylla (HM), 187—188,
188f, 189f
cultivation of, 187—188
Hydrangea macrophylla bioaggregate

chemical composition, 189
heat release rate, 192—193
infrared spectroscopy, 190, 191f
mass loss rate, 192—193
morphology of, 189, 190f
physical properties, 190—191
thermal degradation, 192, 192f
thermal properties, 191
water absorption, 193
Hydrangeas. See Hydrangea macrophylla
(HM)
Hydrolysis of pesticides, 266
Hydroxyapatite, precipitation of, 365
Hydroxyl radicals, 274
Hydroxyls, 329
5-Hydroxymethylfurfural (HMF), 288
2-Hydroxypropyl ether cellulose (HPEC),
223-224
Hygric properties, laboratory tests, 178—179
Hygroscopic behavior, insulation material,
160—161
Hygroscopicity of materials, 106
Hygrothermal behavior of apartments,
113—-115
Hygrothermal performances, of building
envelope, 172
Hygro-thermometers, 114

1
TIAQ. See Indoor air quality (IAQ)
Immobilized cells, Escherichia coli, 270
Imperial College London (ICL), engineering
curriculum at, 6—7, 8¢
Indigenous microbes, 264
Indoor air pollution, 306
Indoor air quality (IAQ), 305—309
treatment
active botanical biofiltration, 313—316,
315
bioaerosols, 308—309
biological solutions, 310—319
biotrickling filters, 312—313, 312f
botanical systems for, 305
carbon monoxide, 308
existing solutions, 309—310
green wall, 311
inorganic gases, 306
nitrogen dioxide, 308
ozone, 308
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Indoor air quality IAQ) (Continued)
particulate matter (PM), 307
passive botanical systems, 310—311
pollutant removal by functional green
walls, 316—317
sulfur dioxide, 308
volatile organic compounds (VOCs),
306—307
ventilation and, 309—310
Indoor environments monitoring, 114
Indoor thermal comfort alteration, 121—125,
123f, 124f, 125¢
Industrial wastes, 131
Infrastructure-associated pollutants, 381
Inorganic gases, indoor air quality treatment,
306
Inorganic materials, 164
Insecticides, 261
In situ instrumentation, 110—115
case study, 112—113, 113f, 114f
long-term monitoring, 113—115
wall monitoring, 114—115
In situ techniques, 270—-271
Insulation materials, 149
acoustical characterization, 161
density of, 160
environmental performance, 164—165
fire performance, 162
hygroscopic behavior, 160—161
manufacturing process, 155—157
mechanical strength, 162—164
thermal, 149—150, 160
thermal conductivity and density,
157—-160
thermal conductivity of, 160—161
Insulation products
heating and cooling effect, 68—69
types of, 70
Insulators, 165
Internal curing, 20, 22, 27
Ionic liquids (diimidazol-1-ium esters), 220
Iron-based biocement, 368 —369
Iron-based nanoparticles, 274
Iron, zerovalent, 274
Itaconic acid, 33

J
Jerusalem artichoke (Helianthus tuberosus),
agricultural wastes, 153

Joule effect, 107

Jute (Corchorus capsularis)
agricultural wastes, 153—154
bioinsulation products, 72
fiber, 72

K

Kenaf bioinsulation products, 71

Kenaf fibers, 71

Kerosene-burning devices, 308

Kimo CP110 sensor, 114

Kimo Data logger RH110 hygro-
thermometers, 114

L
Laboratory, characterization in, 106—110
materials, 106—107
Latent heat TES (LHTES), 208—209
Latent thermal energy storage (LTES), 203
in buildings, 204—206
Lauric acid (LA) eutectic mixture, 215—216
LCA. See Life cycle assessment (LCA)
Levulinic acid (LA), 288
Life cycle assessment (LCA), 164
Lightweight aggregate (LWA), 22
Lightweight earth, 174
Light-weight shape-stabilized bio-based
CPCM (SS-CPCM), 213-214
Lignin, 285—-286
inherent heterogeneity of, 298—299
toluene-washed pyrolytic, 286—287
Lignin-based carbon fiber (CF), 286,
296—297
Lignocellulosic biomass, 333
Lignocellulosic fibers, 287
Lignosulfonate, 44—49, 53f, 57f, 61f, 62f
Lime—hemp and bricks, physical properties
of, 111¢
Lime—hemp mixtures
formulations of, 106
mass composition of, 107¢
Limited oxygen index technique, 74—75
Linden-based materials, 140
Linden trees, 132
wood wool, 135f, 135¢
Linseed oil treatment, 155
Linum usitatissimum, 71
Lipid, 223
production with microalgae, 244f
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Lower energy consumption, 68

LTES. See Latent thermal energy storage
(LTES)

LWA. See Lightweight aggregate (LWA)

M
Macro-encapsulated PCM, 231
Macro-packed fatty acid—based gypsum
boards, 217
Macrophylla biopolymer applications
bioaggregate as blown-in thermal
insulator, 197—198, 198f
thermal insulation block type, 193—197,
194f, 196f
Marine algae, 246
Marshall stability ratio (MSR), 91
MBV. See Moisture buffer value (MBV)
Melamine—urea—formaldehyde (MUF)
resins/n-dodecanol microPCMs, 234
Mercerization, 155—156
Mesoporous titania thin films, 340
Metabolic engineering, 273—274
Metabolism, 245
Metagenome technology, 273
Metagenomic approach, biodegradation, 273
Metal oxide, 340
nanoparticles, 343
Methylene diphenyl diisocyanate resin, 157
MEFC. See Microfibrillated cellulose (MFC)
MICP-based biotechnological
decontamination, 387
Microalgae, 243—244
for biofuel production, 6
biomass, 6
harvesting, 247t
biomass to biofuel pathways, 251f
cultivation, 6
cultivation and harvesting, 244—247
culture, mixing, 249—250
growth medium, 251
growth systems, 250¢
habitats and nutrition, 245
harvesting, 246—247
limits to growth, 246
lipid production with, 244f
parameters for algal cultivation, 246¢
photosynthetic, 6
population change, 245f
types, 6

Microalgal lipid after extraction, 247f
Microbe-assisted degradation, of recalcitrant
pesticides, 275
Microbes
enzymes generated in, 265
indigenous, 264
pesticides degradation by, 264—265
Microbial-assisted biodegradation, of
pesticides, 263t
Microbial biomaterials and bioprocesses,
environmental hazards of, 359—-361
Microbial degradation
of pesticide in soil, 262—264
of volatile organic compounds (VOCs),
316
Microbial densities, aerosolized, 309
Microbial diversity, 273274
Microbially induced calcite precipitation
(MICP), 360—-361, 379—-380, 383
biocementation, 363
biosafety of, 363
Microbially induced calcium carbonate
precipitation, 379—380
Microbially induced calcium phosphate
precipitation, 385—386
Microbial metabolic mechanisms, 261 —262
Microbial polysaccharides, 359
Microbial-remediation, opportunity and
challenges, 275
Microbiota, aerosolized, 308—309
Microcapsules
of n-dodecanol, 234
organo-silica shell-based, 232
of stearic acid (SA), 209—210
Microencapsulated bio-based PCM,
232-236
heat storage performance analysis,
235-236
methods of incorporation, 235
microstructural properties, 232—235
preparation methods, 232, 233¢
thermophysical properties, 232—235
Microencapsulated PCM (microPCM), 232
Microencapsulation, 232, 234
of biobased, 233¢
Microfibrillated cellulose (MFC), 333—334
Microfibrils, 333—334
Microflora, airborne, 309
Micronized silica (MS), 217—219
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Microorganism-mediated bioremediation,
383—-384
Microorganisms, 261—262, 264
involved in removal and degradation of
pesticides, 262—265
root zone, 313—314
Mineral wools, 105
Mixotrophs, 245
Moisture buffer value (MBV), 109—110
Mortars, with clay, 171
Moss bioscrubber, 311
MS. See Micronized silica (MS)
MSR. See Marshall stability ratio (MSR)
Multifunctional cross-linkers, 22

N
Nanocellulose, 333—334
application of, 334—335
derived materials from cellulose fiber,
336f
materials, 5—6
properties of, 334—335
and relationship, 335f
Nano-CPCMs, 215
paraffin-based, 215
Nanocrystalline cellulose (NCC), 333—334
Nanofibers, cellulose, 174
Nanomaterials, 338
Nanoparticles, 208, 274
iron-based, 274
layer-by-layer deposition of titania,
345-346
metal oxides, 343
photocatalytic, 332
titania, coating of, 345
titanium dioxide, 332, 337—338
Nano-PCM, 209
melting process of, 209
Nanostructured porous titania, 338—340
Nanotechnological approach, biodegradation,
274
N-AS-H gel, 43—44
Natural attenuation, 264
Natural degradation, 262—264
Natural fiber composites (NFCs), 295—297
Natural fibers, 156, 171, 285
Natural fibrous materials, 158
Natural polymers, 189

for hybrid and biobased superabsorbent

polymers, 29—-32

Natural soy wax—based bio-PCM, 235

NCC. See Nanocrystalline cellulose (NCC)

NFCs. See Natural fiber composites (NFCs)

Nitrogen dioxide, indoor air quality
treatment, 308

Nitrogen:phosphorous (N:P) ratio, 269

Nonrenewable raw materials, 43—44

Nucleic acid analysis, 273

Numerical simulation, boundary conditions,

180—182

(0]

Oak Ridge National Laboratory (ORNL),
231

Oil exploration, 3—5

Oil palm, agricultural wastes, 154

Oleochemical carbonates, 213

symmetrical bio-based, 206

Olive—clay plasters composition, 178¢

Olive fibers, 172—174

Organic acids salts, aerobic oxidation of,
384385

Organic salts, aerobic biooxidation of, 364

Organic pollutants, cellulose-based
photocatalysts for degradation of,
344t

Organophosphorus degrading enzymes, 265

Organo-silica shell-based microcapsules, 232

Outdoor environments, monitoring of, 114

Ovendried fibers, 157

Oxidation, 82

P
Palm oil and soy oil (POSO), 206—208
Paracoccus denitrificans DSM 413, 367
Paraffin-based nano-CPCM, 215
Particulate matter (PM)

filters, 309—310

filtration efficiencies, 314—316

indoor air quality treatment, 307
Passive botanical biofiltration, 310—311
Passive botanical systems, indoor air quality

treatment, 310—311

Passive house, 68—69
PBRs. See Photo-bioreactors (PBRs)
PCC. See Phase-change composite (PCC)
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PCM-based LTES (PCM-LTES) systems in
buildings, 204
PCMs. See Phase-change materials (PCMs)
Penetration
index, 84—85, 85f
of modified asphalt binder, 83, 83f
Pentachlorophenol (PCP), biodegradation of,
269-270
Pentaerythritol (PE), 216
Pesticides
biodegradation of, 264—265, 269
microbial-assisted, 263¢
biological degradation of, 266
chemistry of, 266

degradation. See Degradation of pesticides

in environment, 262f
hydrolysis of, 266
microbial remediation of, 271f
remediation, 262
remediation of, 266—269
Petroleum asphalt, 99—100
Phase-change composite (PCC), 213
Phase-change materials (PCMs), 203—206
See also specific types of phase-
change materials (PCM)
bio-based, 206, 207¢, 228—229
biodegradable solid—solid, 208
cement-based CPCM (Cb-CPCM),
230-231
composite PCMs (CPCMs), 206
cool roof system, 231
energy efficiency through, 205—-206
eutectic, 227
form-stable eutectic PCM (FSPCM),
223-224
form-stable PCMs (FS-PCMs), 214—215,
225-228
macro-encapsulated, 231
microencapsulated PCM (microPCM),
232
nano-PCM, 209
shape-stabilized PCM (SSPCM), 215,
217-219, 224, 227-229
high performance, 224
solid—solid, 208
thermal evaluation of, 234—235
water-based, 210
Photo-bioreactors (PBRs), 6
architectural, 6

Photobioreactor systems
closed, 249—-250
open, 248—249
Photocatalysis, heterogeneous, 331f
Photocatalyst
from biomass, 333—342
carbon materials to, 332, 343
heterogeneous, 330
synthesis of, 331
Photocatalytic activity, of titania, 342
Photocatalytic mechanism, 330
Photocatalytic nanoparticles, 332
Photocatalytic performance, 331
of TiO, composites, 342—347
Photocatalytic TiO,—cellulose-based films,
343
Photodegradation mechanisms, 347f
Photooxidation, of dyes in water, 332
Photosynthesis, 244
Photosynthetic microalgae, 6
Phytoremediation, 272—273
air pollutant, 313—-314
Phytosystem, 314
building-integrated active, 317
chimney stack, 318—319, 318f
Planet, ecologic limits of, 1-3
Plant-based biopolymer, 5
Plant biostimulation, of rhizospheric
microbial community, 313—314
Plant cell wall, cellulose structure in, 333f
Pollutants, 262—264
air, 306, 309
Pollutants immobilization
biosafety of the release of living
microorganisms to environment,
380—-381
biotechnological control
of chemical pollutants leaching,
382383
of radioactively polluted environment,
383-384
dust control using artificial formation of
soil crust, 381—-382
microbially induced calcium carbonate
precipitation, 379—380
Poly-acrylonitrile (PAN) carbohydrate
fibers, 296—297
Polyaromatic hydrocarbons contaminants,
265
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Polycarboxylate-based super-plasticizers,
43—-44
Polycarboxylic acids, 338
Polyfurfuryl alcohol, 5
Polyhydroxyalkanoate (PHA), 359
Polymer, 5, 295, 337—338
carbohydrate-derived materials in,
295-297
materials, fire-retardant, 74¢
synthetic, 340
Polymer—titania composites, fabrication of,
337
Polyurethane (PU) copolymer, 214
Polyvinyl alcohol (PVA), 232
glue, 136
Polyvinyl butyral (PVB), 228
Porous titania, nanostructured, 338—340
POSO. See Palm oil and soy oil (POSO)
Pressing tool, 136f
Professional Rules for Execution of Hemp
Concrete Structures, 107
Proteins, fluorescent, 254
Proteomics, 273—274
Pseudomonas fluorescens, 266—269
Pseudomonas sp., 270
Psychrophilic microorganisms, 363
Purification, 82
PVA. See Polyvinyl alcohol (PVA)
PVB. See Polyvinyl butyral (PVB)
Pyranometer, 118f
Pyrolysis, 290
Pyrolytic lignin, toluene-washed, 286—287

R

Radioactively polluted environment,
biotechnological control of, 383—384

Rapeseed (Brassica napus), agricultural
wastes, 153

Raw materials, 172—174, 333—334

physical characterization of, 175

Recalcitrant pesticides, microbe-assisted
degradation of, 275

Recombinant DNA technology, 272

Recycled-calcined diatomite, 216

Recycled sheep wools, 72

Reduced graphene oxide and graphene
nanoplatelets [(RGO)/(GNPs), 213

Regular asphalt binder, 81

Rejuvenator, 8182, 95—100

Renewable energy, 1—-3

Renovation, 106

Resource efficiency, 1—3

Response surface method (RSM), 234

Retrofit options, 105

RH210 hygro-thermometers, 114

Rhizospheric microbial community, plant
biostimulation of, 313—314

Rice (Oryza), agricultural wastes, 152

Rice hulls products, 72

Rice straw, 157

Risk groups (RGs), 361

Rod-like crystals, 334

Rolling thin film oven (RTFO), 87, 94—95

Root zone microorganisms, 313—314

RTFO. See Rolling thin film oven (RTFO)

S
SA. See Stearic acid (SA)
Safe culture, selection of, 362
Salt-forming reaction, of fatty acid, 82
Saponification, 82
Scanning electron microscopy,
environmental, 175
Sedimentation, 246—247
Seepage control, 365
Semiconductors, 331
Sensitizers, 331
Sensors, 117¢
Shape-stabilized biobased phase-change
materials (PCMs), 210, 211¢, 215,
217, 224, 227-229
high performance, 224
thermal performance of, 217—219
Sheep wool products, 72—73
Smart buildings, 69
Soil
bioaugmentation for removal of pesticides
from, 268t
bioremediation of, 262
blocks, fibers in, 287
of countries, 174
decontaminate, 274
excavation, 271
microbial degradation of pesticide in,
262264
Soil contaminants
bioaugmentation, 266—269
removal and degradation of, 266—270
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Soil crust, artificial formation of, 381—382
Soil erosion control, 364, 368—369
Soil liquefaction, 367
mitigation of, 367—368
Solar energy harvesting, 250—251
Solar light, 330—331
Sol—gel techniques, 345
Solid—solid PCMs (SSPCMs), 208, 223
bulk-biodegradable, 223
mixed, 225
Solvent-free solid—solid PCMs (SSPCMs),
213
Sound absorption, 161
SPAC. See Stable polycyclic aromatic
carbon (SPAC)
Sporosarcina pasteurii DSM33, 367
SS-CPCM. See Light-weight shape-
stabilized bio-based CPCM (SS-
CPCM)
Stable polycyclic aromatic carbon (SPAC),
291
Staphylococcus succinus, 363
Stearic acid (SA), 215
microcapsules of, 209—210
Stearic acid—palmitic acid (SA—PA) PCMs,
208
Straw, agricultural wastes, 150—152
Straw fibers, plaster reinforced with barley,
172
Street trees management issues, 129—131
Stringent environmental regulations, 81
Structural elements, effect of, 105
Succinoglucan, 359—360
Sugar alcohols (SAs), 223
binary mixture properties of, 208—209
Sulfur dioxide
emissions, 308
indoor air quality treatment, 308
Superabsorbent polymers (SAPs), 19
current trends and opportunities, 32—35
biobased acrylic acid, 33
multifunctional SAPs, 33—35
effect on fresh- and hardened-state
properties of concrete, 23—29
autogenous shrinkage, 24—25
compressive strength, 25—29
rheology, 23—24
historical development and applications,
21-22

materials and polymerization methods,
22-23
natural polymers for, 29—32
alginate, 29—-31
carrageenans, 31—32
Superplasticizers, 3—5, 43—44
Surface temperatures, 122f
Surface-to-volume (S/V) ratio of bioreactor,
249
Sustainability challenges, 1—3
Sustainable and healthy indoor environment,
171
Sustainable building, 67
materials, 285
Sustainable development, 1—3
Sustainable management, of urban forestry,
142
Symmetrical bio-based oleochemical
carbonates, 206
Synergism, 332
Synthesized materials, 261
Synthetic polymers, 340
Synthetic templates, 340

T
Tensile strength ratio (TSR), 91
Tested tiles, thermal characteristics of, 140¢
Tetradecanoic acid, 227
1-Tetradecanol, form-stable PCMs of, 224
Thermal capacity, 108—109
Thermal comfort alteration, indoor,
121-125, 123f, 124f, 125¢
Thermal conductibility, 158
Thermal conductivity, 107—108
of insulating materials, 157—161
vs. dry density, 178f
Thermal diffusivity, 112f, 120
effusiveness and, 108—109
Thermal energy storage, bio-based phase-
change materials for, 206—232
Thermal inertia, 120—121
Thermal insulating boards, physical
properties of, 159¢
Thermal insulation, 157—158
bast-fibrous, 160
block type, 193—197
materials, 149—150, 160
Thermal interface materials, bio-based
phase-change materials as, 228—232
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Thermal properties, laboratory tests,
177—-179
Thermal zones, 180—182
Thermochromic delignified wood (DW)
CPCMs (TCDWs)
fabrication of, 225
Thin films, 340
Tiles, source material and preparation of,
133—137
Tilia sp., 131—132
TiO,. See Titanium dioxide (TiO,)
Titania
formation, 341f
nanostructured porous, 338—340
photocatalytic activity of, 342
Titania/cellulose hybrid composites, 338,
343
Titania nanoparticles
coating of, 345
layer-by-layer deposition of, 345—346
Titanium dioxide (TiO,), 330
cellulose as sacrificial template for
porous, 338—340
cellulose composites synthesis, 336—342
coating
on cellulosic fibers, 338
deposition, 338
composites, photocatalytic performance,
342-347
nanoparticles, 332, 337—338
deposition, 339f
photocatalytic activity, 330
Toluene-washed pyrolytic lignin, 286—287
Toxic chemicals, health effects of, 267¢
Toxic VOCs, 305
Traditional molecular genetics, 273—274
TSR. See Tensile strength ratio (TSR)

U

Ultrafine fibers, 235—236

ULTRAPYC 1200-e Quantachrome Helium
gas Pycnometer, 175

Unfit housing, removing, 105

Unsustainability, 1-3

Urban forestry, 131, 142—143

sustainable management of, 142

Urban nature, 129

US Green Building Council (USGBC),
survey study, 68

UV irradiation, protection of textiles against,
345-346

v
Valorization of biomass, 285
Vegetable fibers, 172
Vegetable materials, 172
Vegetation concrete, alkalinity of, 294
Vehicular emissions, 308
Ventilation and indoor air quality (IAQ),
309-310
VOCs. See Volatile organic compounds
(VOCs)
Volatile organic compounds (VOCs), 311
emissions, 305
indoor air quality treatment, 306—307
microbial degradation of, 316
removal, 313—316
toxic, 305

W
Wall thermal behavior analysis
dynamic behavior modification, 119—121
U-value enhancement, 115—119
after refurbishment, 118—119, 119/,
120¢
before refurbishment, 116—118
Waste-based alkali-activated mortars
compressive strength, 49—64, 54f, 55f,
561, 57f, 58f, 597, 60f; 61f, 62f, 63f
flow, 49, 50f, 51f, 52f, 53f
materials and geopolymer mix design,
44—45, 451, 46t
production and testing, 45—49, 48f
Waste glass, in alkali-activated cement
based (AACB) materials, 43—44
Waste reuse, 43—44
Wastes, agricultural, 149—155, 152f,
162—163, 165
buckwheat (Fagopyrum), 152
coconut, 154
cotton (Gossypium), 154—155
flax (Linum usitatissimum), 153
hemp (Cannabis sativa), 154
Jerusalem artichoke (Helianthus
tuberosus), 153
Jute (Corchorus capsularis), 153—154
molding of, 156
oil palm, 154
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rapeseed (Brassica napus), 153
reuse of, 149—150
rice (Oryza), 152
straw, 150—152
Waste soda lime silicate glass, 43—44

Wastewater treatment support, 252—253,

253t
Water
absorption, 160
based PCM, 210
degradation of pollutants in, 331f
photooxidation of dyes in, 332
removal of pollutants from, 329
scarcity, 329
treatments, 330—331
vapor permeability, 178—179
vapor resistance factor vs. dry density,
1801

Water/binder ratio, 49

Welan, 359—-360

WGBC. See World Green Building Council
(WGBC)

Whole cell immobilization, 269—270

Wood-based panels, 223

Wood fibers and binders, 132—133
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