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186, 191
cellulose paper 361
cellulosic insulating paper 162–164
cellulosic materials 226
cellulosic papers standardization 166
ceramic insulators 8
chain initiation 33
chain propagation 33
chain termination 33
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atmospheric content 270
gas emissions 269
gas insulation 9, 13, 54
gas parameters 272
implementation status 371
replacing 369

superparamagnetic nanoparticles (SPNPs)
90

supramolecular chemistry
bio-based epoxy 347–350
host-guest interactions 345
hybrid bonds 345–347
hydrogen bonds 344
metal-ligand interactions 344–345

surviving test samples 297



�

� �

�

394 Index

sustainability and certification
land-use and ILUC factors 219–220
voluntary certification 220

sustainable insulating materials 14–16
switchgear 51–54
synergistic effect type 279
synthetic esters (SE)

core building blocks 217–218
engineered organic esters 47
high-voltage trials 242
origins and carbon footprint 218
overview 215
performance tuning 218
from polyol alcohols 367

t
tailored molecular structures 247–248
tall-oil fatty acids (TOFA) 218, 220, 221
Teflon 5
temperature field regulation molding

333–335
temperature index (TI) 166
thermal activation conditions 87
thermal class 166
thermal conductivity 225, 249
thermal expansion 31
thermal flux density 31
thermally stimulated depolarization

current (TSDC) 322
thermally upgraded Kraft (TUK)

165–166, 192
thermal management 198

heat-conduction control 200–201
integrated optimization strategy 201
thermal-insulation 199–200
thermal-resistance gene 198–199

thermal management bottlenecks
174–175

thermal-mechanical balance 43
thermal/mechanical recyclability 81,

117
thermal regeneration 34
thermal-resistance gene 198–199
thermal stress 31, 140
thermo-oxidative pretreatment 142

thermoplastic elastomer 44
thermoplastic insulating materials 12
thermoplastic polyolefins (TPOs) 43, 69
thermoplastic polyurethane 57
thermoplastic PP insulation 45
thermosetting material 15, 350
thermosetting network structure 6
thermosetting plastic 28, 43
thiazolidin-2-one (TZ) 120
thiodiphenylamine (PT) 331
toluene diisocyanate (TDI) 29
total cost of ownership (TCO) 220,

236–237
totally chlorine free (TCF) bleaching

process 171
toxic fumes 43
TPCT 331
trace oxygen effect 311–315
trace water effect 311–315
traditional insulating plastics

cross-linked polyethylene 71–75
development and evolution of 66
polyethylene 66–68
polypropylene 68–70
polyvinyl chloride 70–71

traditional PCB boards 55
traditional wet-laid forming 191
transesterification chemistry 362
transformers

and dielectric fluids 47–51
distribution 257
types and applications 239–240

transmission lines 51, 138
triethylamine 106
triglyceride esters 215
trimethylol-propane (TMP) 215, 225
trioctylphosphine 81
tunable stress relaxation 81
tung oil-based triglycerides (TOTGE)

346

u
upcycling circular economy 196
urban distribution grid 241
urea-formaldehyde resin 4
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v
vacuum breakers 53, 54
vacuum interrupter 52, 53, 370
vacuum interruption 370–371
vanillin 103–104
vegetable-based insulating fluids

366–367
vegetable esters 215, 242
vegetable oils 216, 366–367
vitrimers 65, 95, 337, 361–363, 373
voluntary certification 220

w
waste cooking oil (WCO) 216, 234
water footprint and eutrophication

234–236

water vapor transmission rate (WVTR)
112

wet rod milling processes 80
wheat straw 184
white liquor 162
wiring applications 65

x
XLPE. see cross-linked polyethylene

z
zinc catalyst 114, 117, 348
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