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- ionic liquids 106 
methylene diphenyl diissocyanate (MDI) 

224 
microcrystalline cellulose (MCC) 

- kenaf 165 
- PVC film 168 
microwave pyrolysis 217 
microwave technique, rubber recycling 146 
mineral fillers 13 
mixed plastic recycling processes 86 
mixed plastics 8 
modifiers 25 
monomer methyl methacrylate (MMA) 91 
municipal solid waste (MSW) 4,76, 116, 119, 

185 
municipal waste 2 

n 
nanoclays 35 
nanofibrillated cotton 170 
natural fibers 7, 164 
- asbestos 174 
- cotton 167 
- kenaf 165 
natural rubber (NR) 141,142 
- chemical oxidation reaction 143 
- chemical structure 142 
- drawbacks 142 
- world production/consumption 142 
nitrous oxide, tyre recycling 144 
N-methylmorpholine N-oxide (NMMO) 169 
noise reduction coefficient (NRC) process 86 
NTK process 87 
nucleating agents 
- coupled nucleating agents 33 
- defining 32 
- phosphates 33 
- sorbitol compounds 33 
nylon 177 
- chemical recycling 101- 102 
- thermal recycling 102 
- nylon 4, 6, hydrolysis of 103 
- nylon 6 
- - depolymerization 105 
- - hydrolysis of 102 
- nylon 6, 6 
- - ammonolysis of 103 
- - depolymerization of 104 
- - hydrolysis of 103 
- - recovery of monomers 104 

o 
oil absorbent, rubber recycling 154 
olefin metathesis, degradation 144 
optical brighteners 
- chemical structure of 37 
- enhancing stability of 37 
- examples of 36 

- inorganic brighteners 
- organic brighteners 3 
- selection of 36 
organic antiblocking ager 
organic brighteners 36 
organic peroxides 45 
organic phosphates 33 
organic salts 38 
oriented polystyrene (OP 

p 
persistent organic polluta 
phenol, thermal cracking 
phosphates 33 
phosphites 15 
photo stabilization 
- quenchers 15 
- radical traps 16 
- UV absorbers 15 
pigments 27 
plasticizers 45,47, 28 
plastics 2, 115 
- additives in 6 

- applications 134 
- chemical recycling II 
- classification 115, 12( 
- composites 8 
- consumption of 14 
- durable 117 
- feedstock recycling 1 
- mechanical recycling 
- mixed plastics 8 
-MSW 4 
- PET 129 
- PLA 122 
- pollution 236 
- polyethylene 126 
- polymer in 3 
- polypropylene 128 
- polystyrene 129 
- prime grades 3 
- production of 3, 115 
- PVC 125 
- recycling of 3, 134, 2~ 

- reuse 120 
- thermoplastics 3 
- thermosets 3 
- waste handling 61 
plastic solid waste (PSW) 
plastic waste managemen 
poly(L-lactic acid) (PLLA 
polyamide (PA) 37, 101 
polycarbonate (PC), chen 

106 
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- inorganic brighteners 36 - alkali catalyzed methanolysis 107 
- organic brighteners 36 - glycolysis in ethylene glycol 108 
- selection of 36 - hydrolysis 108 

146	 organic antiblocking agents 39 - ionic liquids 106 
organic brighteners 36 - methanolysis 106-107 

cling processes 86	 organic peroxides 45 - polycarbonate wastes 106 
organic phosphates 33 - pyrolysis 109 
organic salts 38 - recycling problems 109 

methacrylate (MMA) 91 oriented polystyrene (OPS) 76 poly(methyl methacrylate) (PMMA), chemical 
te (MSW) 4,76,116,119, recycling 

p - chemical/feedstock recycling 92 
2	 persistent organic pollutants (POPs) 55 - dissolution/reprecipitation 91 

phenol, thermal cracking of HDPE 128 - thermal pyrolysis 91 
phosphates 33 polyester 182 
phosphites 15 polyether polyols 224, 225 

170	 photo stabilization polyethylene (PE) 126
 
- quenchers 15 polyethylene, chemical recycling
 
- radical traps 16 - batch reactors 65
 
- UVabsorbers 15 - degradative extrusion 64
 
pigments 27 - fixed bed reactor 66
 
plasticizers 45, 47, 28 - fluidized bed reactors 65
 

143 plastics 2, 115 - gasification 64
 
e 142 - additives in 6 - hydrogenation 64
 

- applications 134 - pyrolysis 63
 
n/consumption 142 - chemical recycling 119,121 - thermolysis 63-64
 
recycling 144 - classification 115, 120 polyethylene high density (PEHD) 237
 
'neN-oxide(NMMO) 169 - composites 8 polyethylene terephthalate (PET) 129, 182
 
efficient (NRC) process 86 - consumption of 14 - bottle- to- bottle recycling 133
 

- durable 117 - chain extending reaction 184 
- feedstock recycling 116, 120 - glycolysis of 131 

. g agents 33	 - mechanical recycling 116,119-121 - mechanical properties 25, 26
 
- mixed plastics 8 - pyrolysis 187
 
-MSW 4 - recycling 236
 
- PET 129 polyhydroxyalkanoates (PHA) 82
 
- PLA 122 poly lactic acid (PLA) 122
 
- pollution 236 - chemical recycling 124
 
- polyethylene 126 - degradation of 124
 
- polymer in 3 - mechanical properties 123
 
- polypropylene 128 - mechanical recycling 122, 124
 

105	 - polystyrene 129 - zero viscosity of 123
 
- prime grades 3 polymer
 
- production of 3,115 - classes of 209
 

of 103 - PVC 125 - recycling of 57,251 
tion of 104 - recycling of 3, 134,235,248,251 polymer blends and composite materials 

103 - reuse 120 209 
onomers 104	 - thermoplastics 3 - application of recyclates 218 

- thermosets 3 - chemical recycling 215 
- waste handling 61 - mechanical recycling 213 

154	 plastic solid waste (PSW) 244, 251, 252 - thermal recycling 216 
144	 plastic waste management scenario 117 polymeric materials, recyclability of 117 

poly(L-lactic acid) (PLLA) 124 polymeric phenolic phosphites 15 
polyamide (PA) 37, 101 polymer incineration systems 252 
polycarbonate (PC), chemical recycling 105, polymerization techniques 209 

106	 polymer recycling 11 

102 
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polyolefins
 
- catalytic degradation 66
 
- thermal cracking 66
 
polypropylene(PP) 128, 166, 167,240
 
- chemical recycling
 
- - acid strength and textural properties
 

68
 
- - catalyting cracking 71
 
- - co-pyrolysis 70
 
- - heterogeneous catalysis 68
 
- - pyrolysis 69
 
- - thermal cracking 68
 
- mechanical properties 25, 26
 
- moulding-grade 16
 
- stabilization 16, 17
 
- tensile strength of 20, 21
 
polystyrene (PS) 129,231
 
- catalytic degradation 77
 
- cracking mechanism 79
 
- dissolution technique 77
 
- municipal solid waste 76
 
- thermal degradation 81
 
- thermo-chemical recycling 79
 
- thermo-oxidative degradation 81
 
polyurethanes (PUR) 223
 
- aminolysis 229
 
- chemical recycling 227
 
- energy recovery by incineration 231
 
- foam applications 225
 
- gasification 230
 
- glycolysis 228
 
- hydrogenation 230
 
- hydrolysis 229
 
- linkages in 232
 
- mechanical recycling 226
 

- particle size distribution 227
 
- properties of 223
 
- pyrolysis 230
 
- thermo chemical 230
 
polyvinyl chloride (PVC) 17,253,125
 
- chemical recycling 85
 
- - BASF feedstock recycling process 88
 
- - chlorine atoms of 83
 
- - combustion of 84
 
- - copyrolysis of 85
 
- - corrosion of process equipment 85
 
- - dehydrochlorination 84
 
- - mechanochemical reaction 85
 
- - mixed plastic recycling processes 86
 
- - mixed PVC wastes world initiatives 88
 
- - neutralization of HCI 83
 
- - nucleophilic substitution 86
 
- - oxidative degradation of 87
 
- - steam pressure 83
 

- - thermal cracking 84
 
- - Veba Combi cracking process 90
 
- mechanical properties 25, 26
 
- recycling 18
 
- stabilization 16,239
 
- tensile strength of 20, 21
 
- thermal stability of 17
 
post-consumer plastic recycling stage 11
 
primary antioxidants 22
 
primary recycling 4
 
processing stability 18
 
protective charring systems 28
 
PSW, see plastic solid waste (PSW)
 
Pyroeoeeus furiosus 148
 
pyrolysis 102, 217
 
- catalytic pyrolysis 105
 
- co- pyrolysis 70
 
- fibers 193
 
- of polycarbonate 109
 
- polypropylene 69
 
- polyurethanes 230
 
- thermal pyrolysis 106
 
- thermolysis 63
 
pyrolysis reactor 118
 

q 
quaternary recycling 60
 
quenchers 15
 
quinone 123
 

r 
radical traps 16
 
recycling 2
 
- abrasion 112
 
- advantages 110
 
- automated techniques 111
 
- challenges in 11
 
- chemical recycling 4, 59
 
- cleaning stage 6
 
- codes 5
 
- collection stage 6
 
- density sorting methods 111
 
- energy recovery 6
 
- equipments for 12
 
- feedstock recycling 59
 
- fillers and modifiers 12
 
- grinding 112
 
- heavy medium separation 111
 
- hydrocyclones 112
 
- mechanical recycling 4, 58
 
- of plastics 3
 
- of polymers 57
 
- primary recycling 4, 58
 
- restabilization 12
 

- rubber 7
 
_ size reduction stage 6
 

reinforcements 13
 
reinforcing agents
 
_ carbon blacks and carbon iii
 
_ carbon nanotubes 35
 
_ inorganic/organic 33, 34
 

- nanoclays 35
 
reprecipitation, poly(methyl n
 

91
 
Resinieium bieolor 149
 
response surface methodologJ
 
rubber recycling 7
 
- applications 152
 
_ biological process 148
 
_ chemical process 143
 
- civil engineering applicatiol
 
_ energy production 154
 
_ mechanochemical techniql
 
- MW technique 146
 
- oil absorbent 154
 
_ sound insulation materials
 
_ twin screw extruder 148
 
_ ultrasonic technique 146
 
- zinc fertilizer 155
 

5
 

SEM
 
_ cotton fiber 169
 
- Sisal fiber 173
 
_ supercritical fluids 198
 
sheet molding compounds (~
 

213
 
_ manufacturing process ,
 
silicoaluminophosphate (SA
 
single screw extruder 122,
 
solid state polycondensation
 
solid state post-condensatio
 

133
 
sorbitol compounds 33
 
sound insulation materials,
 

recycling 152
 
spectroscopes methods 1:
 
Sphingomonas sp. 150
 
- ESEM 150
 
stabiliser technology 46
 
stabilizing agents
 
_ combinations for applica
 

19
 
- heat stability 18
 
- light stability 19
 
_ photo stabilization 15
 
_ processing stability 18
 
_ thermal stabilization 1
 



l
 
cracking 84
 
mbi cracking process 90
 

properties 25, 26
 
18
 

n 16,239 
gth of 20,21
 

bilityof 17
 
r plastic recycling stage 11
 
xidants 22
 
ling 4
 
bility 18
 
rring systems 28
 
'c solid waste (PSW)
 
iosus 148
 
,217
 
olysis 105
 

70
 

nate 109
 
ne 69
 
es 230
 
olysis 106
 

63
 
or 118
 

ycling 60
 

16
 

III
 

59 
12 

4,59 

separation 
s 112 
cycling 

111
 

111
 

4, 58
 

- rubber 7
 
- size reduction stage 6
 
reinforcements 13
 
reinforcing agents
 
- carbon blacks and carbon fibres 35
 
- carbon nanotubes 35
 
- inorganic/organic 33,34
 
- nanoclays 35
 
reprecipitation, poly(methyl methacrylate)
 

91
 
Resinicium bie%r 149
 
response surface methodology (RSM) 173
 
rubber recycling 7
 
- applications 152
 
- biological process 148
 
- chemical process 143
 
- civil engineering applications 153
 
- energy production 154
 
- mechanochemical technique 145
 
- MW technique 146
 
- oil absorbent 154
 
- sound insulation materials 152
 
- twin screw extruder 148
 
- ultrasonic technique 146
 
- zinc fertilizer 155
 

s
 
SEM
 
- cotton fiber 169
 
- Sisal fiber 173
 
- supercritical fluids 198
 
sheet molding compounds (SMC) 190,
 

213
 
- manufacturing process 212,213
 
silicoaluminophosphate (SAPO) 67
 
single screw extruder 122, 129
 
solid state polycondensation (SSP) 133
 
solid state post-condensation (SSP) reaction
 

133
 
sorbitol compounds 33
 
sound insulation materials, for rubber
 

recycling 152
 
spectroscopes methods 127
 
Sphingomonas sp. 150
 
- ESEM 150
 
stabiliser technology 46
 
stabilizing agents
 
- combinations for applications of polymers
 

19
 
- heat stability 18
 
- light stability 19
 
- photo stabilization 15
 
- processing stability 18
 
- thermal stabilization 15
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structure reaction injection molding (SRIM) 

recycling 227
 
styrene-butadiene rubber (SBR) 146, 151
 
styrene-ethylene-propylene block copolymer
 

(SEP) 20
 
supercritical fluids (SCFs)
 
- carbon fibers 196
 
- glass fibers 190
 
surface improvers
 
- acrylics 38
 
- fluorocarbon compounds 38
 
- melt fracture 37
 
- organic salts 38
 
synthetic fibers 176
 
- glass fiber-geethy 187
 
- nylons 177
 
- polyester 182
 
synthetic rubbers (SR) 141,142
 
- examples 142
 
- world production/consumption 142
 

t 
TDF, see tyre derived fuel (TDF)
 
telechelic polymers 144, 145
 
tensile stress 24
 
tertiary recycling 59
 
thermal cracking method 121
 
thermal pyrolysis 106
 
thermal recycling
 
- fibers 189
 
- nylon 102
 
- polymer blends and composite materials
 

216
 
thermal stabilization 15
 
thermo chemical, PUR 230
 
thermogravimetric analysis (TGA) 72
 
thermolysis
 
- gasification 64
 
- hydrogenation 64
 
- pyrolysis 63
 
thermo-oxidative degradation 55
 
thermoplastics 3, 115, 120
 
- biocomposites 116
 
- examples 115
 
thermosets 3
 
- chemical recycling 215
 
- examples 115
 
- matrix 116
 
- melting point of 115
 
Thiobaeillus ferrooxidans (Tferrooxidans) 

149-150
 
tire sector 141
 
titanium pigments 36
 
toluene 91
 



v 

1 
Index 

toluene Diisocyante (TDI) 224
 
1,3,5-triphenylhexane (TPH) 77
 
twin screw extruder 121
 
- rubber recycling 148
 
tyre derived fuel (TDF) 244
 
tyre recycling 144
 

u
 
ultrasonic technique, rubber recycling 146
 
ultrasound-assisted extraction (UAE) 173
 
UVabsorbers 15
 

Veba Combi cracking process 90
 
vinylidene fluoride homopolymers 38
 
volumetric devices 12
 

w
 
waste
 
- agricultural 2
 
- commercial 2
 

- municipal 2
 
- sources of 2
 
waste electrical and electronic equipment
 

(WEEE) 76, 250
 
waste-management strategy 249
 
water jet, grinding with 243
 
white pigments 27
 

x
 
X-ray photoelectron spectroscopy (XPS) 151
 
xylene 91
 

z
 
zero order recycling technique 60
 
zinc fertilizer 155
 
zinc salts 38
 




