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absorption spectroscopy 301
accelerated solvent extraction (ASE) 106, 107, 110,

117–18, 121–3, 135–6, 138, 139
future trends 731

accelerators
CE 278
GC 198

acid digestion bombs 595
acid/base titration 155
acousto-optical tuneable filter (AOTF) 32
activation analysis 663–6
adhesives

deformulation 42, 43
SEC-FTIR 528

adsorption 143–4
adsorption chromatography 173, 234
adsorption liquid chromatography 217
affinity liquid chromatography 217
Akron Rubber 40
all-glass heated inlet systems (AGHIS)

352, 373
Ameripol Synpol 39
amperometry 673
analytical atomic spectrometry 605–27
analytical development 728–9
anodic stripping voltammetry (ASV) 670
Antek Fluoride Analyzer 596
antiblocking agents, SFC 216
antidegradants 35
antioxidants 7–8, 41, 47–8, 718

CE 277
GC 197
GC-MS 466
GPEC 269
high-MW 144
hindered phenolic 141–3, 149
HPLC 248, 251
IC 273
LC-FTIR 493
MS/MS 403
NMR 334, 700
oligomeric 144
paper chromatography 220
polarography 672
polymer-bound 143
SEC 265
SFC-FTIR 479

SFC-MS 484
TLC 228–9
UV/VIS spectrophotometry 308–9, 311
XRF 636

arc ablation 614, 626
arc emission spectroscopy 615–17
at-column LVI 191
at-line SPE 431
atmospheric pressure chemical ionisation (APCI) 357–8,

382–3, 386, 416
API 378
CE-MS 544
LC-MS 500, 505, 506–9, 510, 515–19
SFC-MS 481, 482

atmospheric pressure ionisation (API) 351, 378–83
LC-MS 507, 510, 518, 519
QITMS 395
SFC-MS 481, 482
ToF-MS 393

atmospheric pressure photoionisation (APPI) 357–8, 378,
386, 509–10

atomic absorption spectrometry (AAS) 455, 608–13, 626
GC 456
IC 272

atomic composition mass spectrometry (AC-MS) 356
atomic emission detection (AED) 177, 178,

180–1, 193
GC 471, 472, 473, 474–5, 561–2

atomic emission spectrometry (AES) 613–24
see also inductively coupled plasma
ETA 615
GC 471–3, 474
GFAES 615
IC 272
LC-ICP 525–6
MIP-AES 471–3, 474, 614, 624

atomic fluorescence spectrometry (AFS) 455, 605,
624–5

atomic plasma emission spectroscopy (APES) 455, 614
atomic plasma spectrometry 455
atomic spectrometry, analytical 605–27
atomisation temperature 606
attenuated total reflectance (ATR) 220, 491
automated multiple development (AMD) 221–2, 226, 559,

560
automated Soxhlet 69, 71
automated speciation analyser (ASA) 676
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Bayer 36, 40, 41
Beer-Bouguer-Lambert law 305
Beer-Lambert’s law 307
Beer’s law 306, 307
BFGoodrich 36, 37
blowing agents 80
boiling under reflux 134
bonded silica phases 236, 237
bonded-phase chromatography (BPC) 218
Bragg’s law 627, 629, 644
bulk analysis 588
bulk property detectors 178, 179, 241, 243

calcium montanate 97
calorimetric bombs 595
capillary column SFC (cSFC) 174, 175, 206–8, 209, 210,

214–17
MS 480, 481–2
SFE coupling 438, 439–40, 443

capillary columns 173–4, 184, 186
capillary electrochromatography (CEC) 274, 545
capillary electrophoresis (CE) 176, 245, 272, 273–8

see also individual types
CIP-MS 544
FTIR 543
high-performance 273–5
hyphenated techniques 543–5
LC-CE 547
MS 544
quantitative 275

capillary GC (CGC) 184, 186, 190
capillary gel electrophoresis (CGE) 274
capillary HPLC 239–40
capillary isoelectric focusing (CIEF) 274
capillary isotachophoresis (CITP) 274
capillary zone electrophoresis (CZE) 245, 274, 276

MS 544–5
UV 543

carbon
analysis 589
combustion 595–6

carbon dioxide 139–40
SCF 84–5
SFC 210, 211–12, 215, 216, 217
SFE 89, 90–2

carbon-blacks (CB) 34, 594
cavitation 75, 76, 77–8
certified reference materials (CRMs) 588, 589, 626, 637,

739, 744
chain-stoppers, NMR 333
charge-coupled devices (CCDs) 304, 614

ICP-MS 620
XRD 644

charge-exchange (CE) 358
spectra, SFC-MS 480

charge-injection detectors (CID) 614, 620
chemical analysis 588
chemical ionisation (CI) 357–8, 359, 360, 362–7

LC-MS 504
MS 403, 405
MS/MS 399
SFC-MS 481

chemical separation 589

chemical shift 326
chemically modified solid electrodes (CMSEs) 670
chemiluminescence 319
chemiluminescence detection of sulfur (SCD) 591
chemiluminescence nitrogen detector (CLND) 177, 180–1,

193
chemometric techniques 32, 302
chip-based hyphenations 428
chromatography 53, 171–273, 278–98

see also hyphenation; individual types
deformulation 692–5
detectors 176–81
dissolution modes 148
future trends 54, 732–3
mass spectrometry 350
multidimensional 545–60
PHWE on-line coupling 431
precolumn hyphenation 428–9
sampling methods 432–49
speciation 675–6
spectrometer coupling 179
SWE 100
ToF-MS 392
XRF hyphenation 634

chromatography-atomic plasma source emission spectrometry
(C-APES) 455

Ciba-Geigy database 19–20
class-specific polymer/additive analysis 47–8
cleanup 429

LC 550–1
multidimensional techniques 546
SPE 128–9, 431

closed systems, combustion 595–7
closed vessels

decomposition 598
MAE 105–7
microwave decomposition 602
microwave dissolution 601
microwave systems 102

cohesive energy density (CED) 56
cold extraction 75, 134, 139
cold inlets 352
cold plasma 657
cold plasma ashing 593–4, 601
cold split injection 189
cold splitless injection 189
cold trapping, MDGC 548
cold vapour atomic absorption spectrometry (CV-AAS)

611
collision-activated dissociation (CAD) 460
collision-induced dissociation (CID) 384, 396, 399–400,

401, 402, 404–5, 411
collision/reaction cell technology (CCT/CRC), ICP-MS

656–7
colorimetric procedures 310
column chromatography (CC) 175, 218, 230–73
combustion 592, 593–7
compendium methods 198–9
compounding 2, 9
computer-aided design 2
concentration sensitive detectors 179
conductometry 666, 667
continuous flow NMR, LC 519–20
continuous wave (CW) spectrometers 325
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continuous-flow fast atom bombardment (CF-FAB) 372
CE-MS 544
LC-MS 503, 504

cool on-column injection (COC) 188–9, 190, 198
corona discharge 382

APCI 386
correlated spectroscopy (COSY) 337, 338
correlation time, NMR 328
coulometric electrochemical detection (CED), HPLC 250
coulometric titrations 673
coulometry 666, 667, 673–4
coupled sample preparation 449–52
coupled-column techniques 426, 429
cross-polarisation (CP) 327
cryofocusing, HS-GC 203
cryogenic grinding, SFE 90, 92
cryotrapping 59
crystallinity 148
crystallography 644, 645
cumene oxidation 47, 48
cure systems, rubber 35
curve-fitting techniques 31
cyclic voltammetry (CV) 670
cyclohexane extractables test 70

databases 19–20
decafluorotriphenylphosphine (DFTPP) 356
decomposition 591–3, 597–9
decoupling, NMR 328
deformulation 13

see also dissolution
direct methods 691–710
principles 29–50

degradation, ultrasound 81
delivery 9
densitometry, TLC 223, 226, 227, 229, 531
depolymerisation 152
derivatisation 588

GC 193, 195, 198
GC-MS 463
SFE 94
TLC 223
UV/VIS spectrophotometry 310

derivative spectrophotometry 305
desorption chemical ionisation (DCI) 358, 360

FAB 371
mass spectrometry 364–6
MS/MS 406

desorption techniques, mass spectrometry 351
desorption/ionisation (DI) 359, 383–5
destructive methods 588
dichloromethane (DCM) 113, 138
difference spectroscopy 305
differential pulse polarography (DPP) 671
differential refractive index (DRI), SEC 260
differential scanning calorimetry (DSC) 31
difficult matrix introduction (DMI) 192, 198
diffractometer 644
diffused reflectance IR Fourier transform spectroscopy

(DRIFTS) 492, 493, 494
LC-TLC 554
SEC 558
TLC 532, 533–4

diffusion
PFE 118
SFE 91, 93
spectrum 340

diffusion-limited extractions 85–6
diffusion-limited SFE 93
diffusion-ordered spectroscopy (DOSY) 330, 338–41
digestion flow systems, microwave 102
digestions 588
dilution 589
dimethyl methyl phosphonate (DMMP) 3
diode array spectrophotometers 304
dipole rotation 103
direct deposition SFC-FTIR (DD-SFC-FTIR) 476, 478
direct fluid injection (DFI)

MS 451
SFC-MS 480, 481–2, 484

direct injection 188–9
direct injection nebulisation (DIN)

ICP-LC 525, 527
ICP-MS 619

direct inlet (DI)-CIMS 413
direct inlet (DI)-EIMS 413
direct inlet (DI)-high-resolution mass spectrometry

(DI-HRMS) 392
direct inlet (DI)-mass spectrometry (DI-MS) 409, 412
direct insertion probe (DIP) 352, 359

MS 409, 412
ToF-MS 393

direct ion chromatography 271
direct laser desorption, TLC-MS 541
direct liquid injection (DLI), LC-MS 499, 503–4, 513
direct mass-spectrometric polymer compound analysis

407–15
direct methods 52

see also non-destructive analysis
deformulation 691–710

direct pyrolysis mass spectrometry (DPyMS) 410
direct sample introduction (DSI)

GC-MS 469
ICP-MS 619

direct solid sampling (DSS) 589, 625–7
direct sonication 77, 78
direct spectrometric analysis 625–7
direct SPME-MS 451–2
direct temperature-resolved high-resolution mass spectrometry

(DT-HRMS) 410
direct temperature-resolved pyrolysis mass spectrometry

(DT-MS) 410
direct-coupling interfaces, SFC-MS 480
direct-coupling SFC-MS 481
direct-current glow-discharge spectrometry 617
direct-current plasma (DCP) 623–4

AES 614, 623
GC 473

direct-probe desorption/ionisation methods 408
direct-probe inlets 352
direct-probe mass spectrometry (DP-MS) 409, 737
direct-probe ToFMS (DP-ToFMS) 409
discriminant analysis (DA) 330, 408
dispersion devices, spectroscopy 303–4
dispersive IR spectrometers 312
dispersive mass spectrometers 386–7
dissolution 53, 63–4, 146–52, 591
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dissolution (continued)
see also deformulation
MAE 110
solubility parameters 55

dissolution/precipitation (DP) 134, 146–52
distillation-extraction techniques 74
double focusing 388
double-focusing magnetic sector (DFS) 481
dropping mercury electrode (DME) 671
dry ashing 34–5, 593–5

microwave ovens 603
dry column chromatography 176, 231
DSM Research database 19
dual-wavelength spectrophotometers 304
Dunlop 36, 38
Dutch Food Inspection Service 17
Dutch Regulations 15–16
dyes

CE-MS 545
FAB 370
GC-MS 468
HPLC 250–1
LC-MS 514–15
TLC 229
UV/VIS spectrophotometry 311
XAS 643–4

dynamic headspace sampling (DHS) 204, 205
gas chromatography 182
GC-MS 469

dynamic MAE (DMAE) 105
dynamic SFE 87–8

HPLC coupling 445

echo-pulse technology 81
economic impact 9–11
elastomers

CI 364
FAB 371
FI 373
TLC 227, 228

electroanalytical techniques 666–74
electrochemical detectors 179, 666

HPLC 241, 242–3
electrochromatography 218
electroerosion, ICP-MS 619
electrogravimetry 666, 667
electrohydrodynamic ionisation (EHD) 359
electrolytic conductivity detector (ELCD) 177, 178, 180–1,

193
electron capture detector (ECD) 177, 180–1, 186, 193

HPLC 241
SFC 208
TLC 224
TLC-LPS 541

electron impact (EI) 357–8, 359, 360–2, 363
DP-MS 409
MS 403, 405, 411, 414, 539
SFC-MS 480–1
TLC 542

electron spin resonance (ESR), multidimensional 561
electron-capture negative ionisation (ECNI) 357, 482
electron-probe microanalysis (EPMA) 627
electronics packaging, IMS 417

electrosmotic flow (EOF), HPCE 273
electrospray chemical ionisation (ESCI) 507
electrospray (ESP) 359

LC-FTIR 491
LC-MS 503, 504

electrospray ionisation (ESI) 357–8, 378, 379–82
CE-MS 544
FTMS 396
LC-MS 500, 504, 505, 506, 507, 514–15
MS 676
MS/MS 382, 403–4
SEC-MS 529, 530
SFC-MS 482
TLC 538
ToF-MS 393

electrothermal atomic absorption spectrometry (ETAAS)
610–12, 613

electrothermal atomisation atomic emission spectroscopy
(ETA AES) 615

electrothermal vaporisation (ETV) 591, 610
ICP-MS 619, 653, 657

element analytical methods 585–690
element-selective-detection (ESD) 178

GC 471
eluent suppressed ion chromatography see ion

chromatography
emergence patterns, SCFs 83–4
emission spectra 319
energy dispersive spectrometry (EDS) 630
energy dispersive XRF (EDXRF) 629, 630–1, 634, 635,

636, 637, 640–1
enhanced solvent extraction (ESE) 117

hybrid 123
entropy of mixing 55
environmental issues 5, 723–5
EPA Toxic Characteristic Leaching Procedure 146
EPDM 35
epoxidised soybean oil (ESBO) 198
equilibrium headspace sampling 202
evaporative light scattering detector (ELSD) 177, 180

CE 274
GPEC 269
HPLC 243, 252–4
LC-MS 512
NPLC 246
SEC 260, 262, 263
SFC 208, 211, 213, 216

extended X-ray absorption fine structure (EXAFS) 642–3
extended X-ray emission fine structure (EXEFS) 627
external reference electrode (ERE) 668
extraction 52–4, 172

see also individual types
conventional technologies 59–81
strategy 57–9

fast atom bombardment (FAB) 359, 365, 367–72, 385
CF-FAB 372, 503, 504, 544
deformulation 46
DI 384
DP-MS 409
FAB/FIB/LSIMS 357–8
LSIMS 368, 369, 372
quantitative 369
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rubber 411
TLC 542
TLC-MS 539–40

fast chromatography 232
fast Fourier-transform (FFT) algorithms 313
fast GC-MS 463, 464
fast ion bombardment (FIB)

FAB/FIB/LSIMS 357–8
LSIMS 368, 369, 372

fast liquid chromatography 240
fast Soxhlet 71–2
fast temperature programming, GC 186
fatty acid methyl esters (FAME), GC 198–9
fatty acids

CE 277
GC-MS 467
HPLC 251
hydrolysis 155
MAE 112
SFC 216

fatty amides, TPLC 253
Feststoff extraction (FEXTRA) 72
field desorption (FD) 357–8, 359, 385

DP-MS 409
FAB 370–1
MS 373, 374–6, 403, 411
MS/MS 399, 405
TLC 538

field ionisation (FI) 357–8, 359, 372–3
DP-MS 409
MS/MS 399

fillers 721
hydrolysis 155
inorganic 34, 594–5
XRD 645–6
XRF 635

fingerprints 12–13, 31
mass spectrometry 350
NMR 333
XAS 643

fire gases, FTIR 316
flame atomic absorption spectrometry (FAAS) 606–7,

609–10, 612, 613, 623, 675
microwave sample dissolution 102

flame emission photometry 615
flame emission spectrometry (FES) 455
flame ionisation detector (FID) 98, 177, 178, 180–1, 185,

193–7, 199
HTGC 201
LC-GC 552
SFC 207, 208, 210–11, 214–17
SFE 450
SFE-SFC 443, 444
TLC 224
TLC-LPS 541

flame photometric detector (FPD) 177, 178, 180–1, 186,
193, 591

flame retardants 3, 8, 20, 718, 720
combustion 596–7
direct mass spectrometry 413
GC-MS 466
global market 10–11
grafting 143
HPLC 250

hydrolysis 153–4
IC 273
IR spectroscopy 318
NMR 334, 335, 701
polymeric 146
regulations 724
SFC 217
SFE 99
SFE-SFC 443
wet digestion 600
XRF 635

flame thermionic detector (FTD) 193
flash chromatography 231
flash-pyrolysis, direct mass spectrometry 410
Flory-Huggins theory 57, 91
flow injection (FI) 649

ICP-MS 653
flow programming, GC-MS 463
flow-cell interface, LC-FTIR 490–1
flow-injection analysis (FIA) 102
fluorescence 319, 320–1, 605

liquid chromatography 231–2
TLC 222, 223–4

fluorescence detectors (FLD) 177, 180–1, 241, 242, 320–1
fluorescence line narrowing spectroscopy (FLNS), TLC 531
fluorescence spectroscopy 322–3, 531–2
fluorescence whitening agents (FWA) 322
fluorimetry 320
fluorine-induced sulfur chemiluminescence detector (FSCD)

178
focused microwave-assisted extraction, atmospheric pressure

113–15
focused microwave-assisted Soxhlet extraction (FMASE)

113
focused microwave-enhanced extraction (FMW) 113–15
food additives 16

GC 199
HPLC 251

Food Additives Analytical Manual (FAAM) 16
food packaging 713

AAS 612
elemental analysis 586
GC 197–8
GC-MS 467
NMR 333
regulations 15–16, 17
SFE 98
UV/VIS spectrophotometry 309
wet digestion 600

forced-flow leaching 74–5
forced-flow TLC (FFTLC) 226
four-sector instruments, MS/MS 401
Fourier-transform infrared (FTIR) 177, 180–1, 193, 313–18

CE 543
deformulation 696
future trends 733–4
GC 456, 457–9, 561
HPLC 241, 489, 490–6
HPTLC 533–4
hydrolysis 153–4
LC 490–6
multihyphenation 524
polymer-bound stabilisers 143
postcolumn hyphenation 453–4
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Fourier-transform infrared (FTIR) (continued)
RPLC 492, 494
rubber 40–1
SEC 527–9
SFC 211, 216, 475–9
SFE 450–1, 452
TLC 227, 532–5

Fourier-transform ion-cyclotron resonance (FTICR) 356
DP-MS 409
mass spectrometry 386, 395–8, 744
MS/MS 402

Fourier-transform mass spectrometry (FTMS) 263, 395–8
ESI 381
LC 511–12
MALDI 707
SEC 261, 529, 530

Fourier-transform NMR spectroscopy (FTNMR) 323, 326,
327, 329

Fourier-transform Raman, TLC 535–8
fractional extraction 62, 65
fractionation of polymers, SFE 100
fragmentation 385, 406
free induction decay (FID) signal 326
free solution (FS) capillary zone electrophoresis 274
full scanning acquisitions 353
fundamental influence coefficients (FIC) 632–3
fundamental parameter methods (FPM) 632–3
furnace ashing 34
fused silica columns 184
fusion 592, 604–5

gamma-ray spectrometry 662
gas chromatography (GC) 173–6, 181–205

see also individual types
AAS 456
AED 472, 473, 475, 561–2
ESD 471
FTIR 456, 457–9, 561
future trends 732–3
GC-CT-IR 457
GC-FTIR-MS 458, 459
GC-GC 547, 549–50
GC-ICP-MS 473–4, 475
GC-MIP-AES 471–3, 474
GC-MIP-MS 473, 475
GC-SMB-MS 463, 464
hydrolysis 154
hyphenation 456–75, 735
in-process analysis 738
inlets 352
LC 551–2, 556
MS 33, 131, 187, 385, 456, 459–71, 549
MS/MS 402
multidimensional 548–50
NMR 456
on-line sample preparation 432
PID 386
plasma source detection 471–5
QITMS 395
quantitative 193
rubber 34
SEC 555–6, 557
SFC 212, 550

SFE 433–6
SPE 436–7, 549
SPME 131, 437–8
TLC 548–9, 559–60
ToFMS 459–60, 549
UV 562

gas-liquid chromatography (GLC) 175, 181
gas-phase extraction, MAP 116
gas-phase introduction, ICP-MS 619
gas-phase ionisation methods 358
gas-phase techniques, mass spectrometry 351
gas-solid chromatography (GSC) 175, 181
gel permeation chromatography (GPC) 257
global market 9–11
glow-discharge (GD) 359
glow-discharge mass spectrometry (GD-MS) 649, 651–2
glow-discharge optical emission spectrometry (GD-OES)

617–18
glow-discharge spectrometry (GDS) 617–20
Goodyear 39
gradient elution (GE) 267–71

HPLC 233, 234, 248, 267, 269
RPLC 247

gradient polymer elution chromatography (GPEC) 267–71,
553

grafting 142–3, 722
graphite furnace atomic absorption spectrometry (GFAAS)

489, 606–7, 610–12, 613, 626, 675
graphite furnace atomic emission spectroscopy (GFAES)

615
gravimetric weight loss methods 95
group method, FTIR 317
groupwise additive analysis 261, 693
gyromagnetic ratio 324, 326

Hadamard transform ToF-MS (HT-ToFMS) 391
Hall detector (ELCD) 177, 178, 180–1, 193
Hamiltonian 327–8, 337
hanging mercury dropping electrode (HMDE) 669
headspace gas chromatography (HS-GC) 202–5
headspace solid-phase microextraction (HS-SPME) 432
headspace sorptive extraction (HSSE) 133
heat extraction 29
heat stabilisers 718

CE 277
ICP-AES 622
speciation 676

heteronuclear chemical shift-correlation spectroscopy
(HETCOR) 338

heteronuclear multiple quantum coherence (HMQC) 338
HFIP 99
hierarchical clustering 408
high-intensity ultrasonics 75, 76
high-MW samples 144–6

chromatography 176
dissolution 148, 149
FAB 370
ToF-MS 393
TPLC 253

high-performance capillary electrophoresis (HPCE) 273–5
high-performance liquid chromatography (HPLC) 65, 174,

175, 176, 231–57
AAS coupling 455–6
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CE 274, 276
deformulation 692
detectors 240–1
dissolution 149, 150
FD-MS 376
fluorescence detection 322, 323
FTIR 489, 490–6
FTMS 396
MAE 108, 110–11
MS 498
multidimensional 553
multihyphenated techniques 489–527
NMR 489
NMR-MS 522, 523
phase selection 238
quantitative 243
rubber 34
SEC 259–60
SFC 212
SFE 444–7
SPE 124, 447–9
SPME 131, 449
TLC 226, 554, 559
UV-ELSD 489
UV-NMR/MS 523, 524

high-performance precipitation liquid chromatography
(HPPLC) 267

high-performance size-exclusion chromatography (HPSEC)
257–67

high-performance thin-layer chromatography (HPTLC) 174,
175, 221–30, 533–4

high-pressure asher (HPA) 598–9, 600, 661
high-pressure microwave systems 602
high-pressure solvent extraction 81–104
high-resolution capillary gas chromatography (HR-CGC)

190
high-resolution continuous wave spectroscopy 323
high-resolution mass spectrometry (HRMS)

DI 392
DT 410
ICP 656
SFE-SFC 483

high-resolution nuclear magnetic resonance spectroscopy
(NMR) 323–41

high-resolution UV spectroscopy 302–3
high-speed gas chromatography (HS-GC) 175, 186–7

HS-GC-MS 470
high-speed LC (HSLC) 240
high-speed TLC (HSTLC) 174, 175, 226
high-temperature gas chromatography (HTGC) 176, 200–1

MS 461, 465
high-temperature liquid chromatography (HTLC) 252,

253–7
high-throughput screening (HTS), HPLC 240
Hildebrand solubility parameters 56, 91, 135

PFE 119, 120, 121
hindered amine light stabilisers (HALS) 48, 140, 719,

721–2
dissolution 150
grafting 143
hydrolysis 155
indirect methods 591
SEC 263
TPLC 253

hindered amine stabilisers (HAS) 47–8, 253–5, 731
hindered amine thermal stabilisers (HATS), high-MW

145
hindered phenolic antioxidants

dissolution 149
nonbound 141–3
polymer-bound 141–3

hindered phenols 47–8
Hoechst database 19
hot inlets 352
hot solvent extraction 117
hot split injection 188–9
hot splitless injection 188–9
hot-ball model 85–6, 118, 435
hot-block extraction 66–7
Hummel/Scholl infrared databases 19
hybrid supercritical fluid extraction/enhanced solvent

extraction 123
hydride generation (HG)

atomic absorption spectrometry 611
ICP-MS 619

hydrodynamic voltammetry (CV) 670
hydrogen

analysis 589
combustion 595–6

hydrolysis 152–5
hydrolysis stabilisers 317–18
hyperthermal surface ionisation (HSI) 461
hyphenation 65, 179, 425–584

future trends 735–6
IR 316

ICI database 19
impact modifiers 718
in situ polymer/additive analysis 46–7
in-fibre derivatisation, SPME 133
in-line SPE 431
in-polymer analysis 46, 148

future trends 736–8
MAE 107
PFE 123
SFE 95

in-polyolefin additive analysis 122
in-process analysis 29, 738–9
in-source fragmentation, ESI 380
in-vial LSE 66–7
indirect methods 52

see also destructive methods
HALS 591
sonication 77, 78

inductively coupled plasma (ICP) 359
HRMS 656
LC 525–7
SFC 487–8

inductively coupled plasma (ICP)-AES 614, 619–23, 652,
654, 675–6

atomic spectrometry 606–7, 609, 611
LC 525–6, 527
SFC 488

inductively coupled plasma (ICP)-MS 177, 180–1, 193,
619, 621, 626, 649, 652–9, 675–6

API 378
atomic spectrometry 606–7



810 Index

inductively coupled plasma (ICP)-MS (continued)
CE 274, 544
GC 471–2, 473–4
HPLC 239
HTLC 257
IC 272, 273
isotope dilution 660–1
LC 525, 526–7
SFC 211, 488
sulfur determination 590, 591

infrared (IR) 31, 301, 302, 311–18
see also individual types
2D 561, 562
deformulation 696
grafting 143
polymer extracts 42–3, 45
postcolumn hyphenation 453
quantitative 315
SEC 260
SPME 451, 452
TLC 532–5

injection systems 187–90
inlet systems, mass spectrometry 352–3
inorganic analytical methods 585–690
inorganic fillers 34, 594–5
inorganic mass spectrometry 648–62
insoluble additives 146
instrumental analysis 588
instrumental neutron activation analysis (INAA) 663, 665,

666
interferogram 313
intermittent extraction 63–4, 73–4
intermittent MAE 105
internal reference electrode (IRE) 668
internal standards (IS) 589

AAS 609
ICP-MS 655
XRF 632

ion beam analysis methods 662
ion chromatography (IC) 271–3, 276–7
ion evaporation 358
ion mobility spectrometry (IMS) 415–17

hyphenated technology 470–1
SFC 211, 213

ion sources, mass spectrometry 357–86
ion trap MS 402, 406
ion-cyclotron motion 395–6
ion-exchange chromatography (IEC) 173, 221
ion-exchange liquid chromatography 217
ion-molecule reaction (IMR) 358

GC-IMR-MS 464–5
mass spectrometry 366–7

ion-selective electrodes (ISEs) 271–2, 668
ion-selective field effect transistors (ISFET) 668
ionic conductance 103
ionisation potentials (IPs) 385
ionspray (IS) 379

LC-MS 505
isocratic mode, HPLC 233, 234
isoelectric focusing 274
isotachophoresis 273
isothermal GC 186
isotope dilution analysis (IDA) 588, 589, 662

isotope dilution inductively coupled plasma-mass
spectrometry (ID-ICP-MS) 660–1

isotope dilution mass spectrometry (IDMS) 659–62, 675
isotope dilution thermal ionisation MS (ID-TIMS) 648
isotope distributions, MS 354–5

Karl Fischer (KF) technique 673–4
Kjedahl nitrogen analysis 598, 599
Kubelka-Munk theory 224

Lab-on-a-chip (LOC) 730
large-volume injection (LVI) 192

GC 190–1
GC-MS 469–70
on-column injection 191
rapid 191
SFC 207
SPE-GC 436–7

laser ablation (LA)
ICP-MS 619, 653
LA-ICP-MS 649, 657, 659
LA-ICP-ToFMS 744

laser atomic spectrometry 606
laser desorption ionisation (LDI) 357–8
laser desorption (LD) 359, 385, 744

deformulation 46
FTCIR 396
future trends 737
GC-MS 470, 549
MS/MS 399
TLC-MS 540

laser desorption MS (LDMS), TLC-MS 541, 542
laser mass spectrometry (LAMS) 428
laser microprobe MS (LMMS), TLC-MS 541, 542
laser pyrolysis scanning (LPS), TLC 541, 560
laser-acoustics 77
laser-based MS methods 261
laser-enhanced electron ionisation (LEI) 562
laser-induced fluorescence (LIF) 177, 180–1, 242, 274
layer chromatography 218
LC Transform 478, 491, 493, 496, 524
legislation 5, 723–5
light sources, spectroscopy 303
light stabilisers 144, 718

global market 11
HPLC 248

liquid adsorption chromatography at critical conditions
(LACCC) 267

liquid chromatography (LC) 174, 176, 217–73
see also individual types
FTIR 490–6
FTMS 511–12
future trends 733
GC 551–2, 556
hyphenated techniques 522–5, 735–6
ICP 525–7
ICP-MS 653
LC-CE 547
LC-LC 547
MS 353, 378, 380, 385, 451, 489, 496–519
MS/MS 512
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multidimensional 550–8
NMR 519–22
NMR-MS 522, 523
plasma source detection 525–7
QITMS 395
QMS 390
sampling methods 432
SFC 212, 554
SPE-LC-MS 448
TLC 554
UV 489
UV-NMR/QITMS 523

liquid chromatography under critical conditions (LCCC) 553
liquid secondary-ion mass spectrometry (LSIMS) 357–8,

368, 369, 371–2, 382
DI 384
LC-MS 504
MS/MS 405
TLC-MS 540, 542–3

liquid-liquid chromatography (LLC) 218
liquid-liquid extraction (LLE) 60, 123–4, 146

dissolution 152
gas chromatography 182
LLE-GC-MS 470
SPE 127

liquid-phase extraction, MAP 116
liquid-solid chromatography (LSC) 236

see also adsorption chromatography
liquid-solid extraction (LSE) 60–1, 62, 65–6, 146

in-vial 66–7
liquids 8

deformulation 42, 44
gas chromatography 182
IR 314

low-MW samples
dissolution 150
HPLC 247
RPLC 235
SEC 261, 262, 263, 265
SFC 213–14

low-power ultrasonics 77
low-pressure GC-MS 464
low-pressure microwave systems 602
low-resolution pulse NMR spectroscopy 323
low-voltage electron impact (LVEI) 360
lower halogenated subsidiary colours (LHSC) 229
lubricating oils

FAB 370
GC-MS 465
HPLC 251–2
ICP-AES 622
NMR 334
SEC 266
SFC 217
TLC 228
XRD 646
XRF 636

luminescence 301
luminescence spectroscopy 318–23

macro analysis 588
macro-PIXE 641
magnetic resonance imaging (MRI) 323

magnetic sector analyser 387–8
major element analysis 588
mass analysers 386–407
mass filtering 386
mass resolution 354
mass scale 353
mass sensitive detector 179
mass spectrometry (MS) 177, 178, 180–1, 193, 351

see also individual types; inductively coupled plasma
CE 544
CEC 545
deformulation 701–9
future trends 734–5
GC 456, 459–71, 549
GPEC 269
HPLC-NMR 522
HPLC-UV-NMR 523, 524
HTGC 201
hyphenations 428, 479–86, 496–519
inorganic 648–62
LC 489, 496–519
LC-NMR 522, 523
MIP-MS 177, 180–1, 193, 473, 474, 624
organic 349–423
polymer extracts 45, 46
postcolumn hyphenation 453–5
PyGC 31, 463
SEC 527, 529–30
SFC 209, 211, 479–86
SFE 451
SPE-LC-MS 448
speciation 676, 677
TLC 538–43

mass spectrum 353
masterbatches 7
matrices 30

atomic spectrometry 607
digestion procedures 591
ICP-MS 621
LC-FTIR 492
matching 589
removal methods 588–9
SFE 90
XRF 631–2

matrix-assisted laser desorption ionisation (MALDI) 357–8
FTMS 396, 707
TLC 539
TLC-MS 541

matrix-assisted laser desorption ionisation (MALDI)-ToFMS
384, 428

deformulation 702–9
future trends 735
SEC 529–30

matrix-assisted laser desorption (MALD) 359
matrix-assisted particle-desorption techniques 368
membrane extraction with sorbent interface (MESI) 124,

438
membrane techniques 139
metal concentrations, XRF 637
metastable atom bombardment (MAB) 360, 367
methanol-modified extracts 91
micellar electrokinetic capillary chromatography

(MECC/MEKC) 274, 277–8
Michelson interferometer 313
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micro analysis 588
micro column LC 240
micro Dumas combustion 595, 597
micro-destructive methods 589
micro-HPLC 238–40, 445, 446, 492–3
micro-PIXE 641
micro-XRF 634
micronisation 112
microporous membrane liquid-liquid extraction (MMLLE)

124, 431
microscale columns 231
microwave catalysis 101
microwave dielectric heating 101, 102–4
microwave digestion bombs 595
microwave oven digestion (MOD) 600–1
microwave processing 102
microwave sample preparation 102
microwave spectroscopy 101
microwave technology 101–4
microwave-assisted decomposition 600–4
microwave-assisted dissolution 102
microwave-assisted extraction (MAE) 62, 63–4, 69,

104–17, 134, 135, 136, 138, 139
focused at atmospheric pressure 113–15
future trends 731
One-Step 79–80, 110, 111, 134
Soxhlet 113
two-step 110, 112, 134, 153

microwave-assisted gas-phase extraction 116, 117
microwave-assisted Kjeldahl technology 603
microwave-assisted process (MAP) 110, 115–17, 136
microwave-assisted solid sampling 102
microwave-enhanced chemistry 101
microwave-induced plasma (MIP) 359, 624

AES 471–3, 474, 614, 624
GC 471–2, 473–4
MS 177, 180–1, 193, 473, 474, 624
SFC 487–8

miniaturisation 71, 123, 186, 261–2, 726–7
mobile phase 172

column chromatography 231
HPLC 233, 234, 237
LC-FTIR 491–2
LC-MS 499
RPLC 235–6
SEC 258, 259
SFC 208, 210, 211
SFC-MS 481

molar mass-chemical composition distribution (MMCCD)
553, 558

molar mass-functional type distribution (MMFTD) 553, 558
molecular beam for solid analysis (MBSA) 367
molecular weight distributions (MWDs)

DCI 365
GPEC 269
SEC 257, 260, 261, 262, 263

monoliths 184–5, 237
monomers

GC-MS 465
IR spectroscopy 316
polarography 671–2
UV/VIS spectrophotometry 307

Monsanto 36
moving belt SFC-MS 480, 482

moving-belt interface (MBI), LC-MS 500–1
multi-element analysis 588, 589, 591
multidimensional gas chromatography (MDGC) 548–50
multidimensional HPLC (MDHPLC) 553
multidimensional liquid chromatography (MDLC) 550–8
multidimensional NMR spectroscopy 336–41
multidimensional size-exclusion chromatography (MDSEC)

555–8
multidimensional spectroscopy 560–2
multidimensional supercritical fluid chromatography

(MDSFC) 550
multidimensional thin-layer chromatography (MDTLC)

558–60
multidimensionality 425–584
multihyphenation 425–584
multiphoton ionisation (MPI) 385, 396–7, 541
multiple headspace extraction (MHE), HS-GC 202
multiple ion detection (MID)

CI 363
MS/MS 401

multiwavelength analysis 305
multiwavelength UV detectors, HPLC 242

nanocomposites 646–7, 715
National Physical Laboratory (NPL) 314
near-infrared reflectance (NIR) 738
near-infrared spectroscopy (NIRS) 32, 534, 738–9
nebulisation 359

direct injection 525, 527, 619
pneumatic 619
ultrasonic 80, 619, 653

nebuliser-based LC-FTIR 491
negative ionisation mode CI (NCI) 362, 363
neutral-loss scan mode 400
neutron activation analysis (NAA) 589, 590, 626, 662–6
NIST/EPA/NIH Mass Spectral Library 20
nitroasmines, rubber 35
nitrogen

analysis 589–90
combustion 595–6, 597
dry ashing 594
Kjedahl analysis 598, 599

nitrogen-phosphorus detector (NPD) 177, 179, 180–1, 193,
208

No Dust Blends (NDB) 8
NOESY 337, 520
non-aqueous capillary electrophoresis (NACE) 275, 278
non-destructive analysis 29, 81, 588, 589, 590
non-pressurised microwave systems 602–3
nonexclusion liquid chromatography (NELC) 267
nonextractable additive analysis 140–6
nonionic surfactants, SFC 213
nonlinear mapping (NLM) 408
nonmetallic elements 589
nonpolar columns 185
nonsolvents 57, 147
nonspectroscopic detection systems 179
normal bonded-phase chromatography (N-BPC) 236
normal pulse polarography (NPP) 671
normal-phase chromatography (NPC) 221, 246
normal-phase gradient polymer elution chromatography

(NP-GPEC) 268
normal-phase HPLC (NPLC) 233–5
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normal-phase liquid chromatography (NPLC) 218, 233–5,
236, 241–2, 246, 248

nuclear analytical methods (NAM) 662–6
nuclear magnetic resonance imaging (NMRI) 328
nuclear magnetic resonance (NMR) 301, 302, 323–41

2D 561, 562
deformulation 696–701
GC 456
HPLC 489
HPLC-MS 522
HPLC-UV-MS 523, 524
LC 519–22
LC-MS 522
LC-UV-QITMS 523
multidimensional 336–41
polymer extracts 45
polymer-bound stabilisers 143
postcolumn hyphenation 454
pulsed field gradient 328–9, 339, 340
SFC 486
SFE 451, 452
TLC 224
two-dimensional 337–8

nuclear microprobe (NMP) 641
nuclear microscopy 641–2
nuclear Overhauser effect (NOE) 327, 328, 337–8
nuclear shielding 326

octadecylsilane (ODS) 236
odour analysis, HS-GC 205
off-line extraction 62, 65, 88
off-line multidimensional techniques 546
oil industry, SCFs 83
oligomers

antioxidants 144
DCI 365
direct mass spectrometry 414
ESI 381
GC 196
GC-MS 466
HPLC 248
IR spectroscopy 316
LC-MS 512–13, 517
mass spectrometry 352
MS/MS 402, 403
paper chromatography 220
SEC 263
SEC-MS 530
SFC 213
SFE-SFC 441, 443, 444
TLC 230
TPLC 255–6

on-column injection, HTGC 200
on-line extraction 62, 65
on-line microwave-enhanced processes 603
on-line sample dissolution, microwave 102
on-line sample extraction, SWE 100
on-line sample preparation, GC 432
one-dimensional NMR (1D NMR) 326, 327, 329
one-pack systems 7–8
One-Step Microwave-Assisted Extraction (OSM) 79–80,

110, 111, 134
one-step SFE 98

One-Touch Soxtec 71
open systems, combustion 593–5
open tubular trapping (OTT) 124
open vessels

decomposition 598
MAE 115
microwave systems 102

open-tubular columns (OTC) 173–4, 184, 186
optical brighteners 322, 323, 537
optimisation

PFE 118
SFE 92–4

organic acids, CE 277
organic mass-spectrometry 349–423
organic modifiers

HPLC 245
RPLC 235
SFC 210

overpressured layer chromatography (OPLC) 174, 175,
225–6, 230, 560

oxygen, combustion 595–6, 597
oxygen flask methods 596, 597, 600
oxygen selective detectors, GC 472
oxygen-specific FID (O-FID) 177, 180–1, 193
ozone-induced sulfur chemiluminescence detector (O-SCD)

180

packed capillary columns
chromatography 173
HPLC 239

packed column GC 184
packed column SFC (pSFC) 175, 206–7, 208–9, 210,

215–17
MS 480, 481, 482
SFE coupling 438, 439–40, 443
TLC 550

packed-bed SPE 124–5
paints

deformulation 42, 43
gas chromatography 196

paper chemistry 46–7
paper chromatography (PC) 175, 218–20
paper coating 3
Parr oxygen bombs 67, 595, 596
particle beam (PB) 407

LC-FTIR 491
LC-MS 499, 500–3, 514, 515, 516, 518
mass spectrometry 361, 362
SFC-MS 480, 482

particle size reduction 58
particle-induced X-ray emission spectrometry (PIXE) 589,

627, 639–42, 662, 744
partition liquid chromatography 217, 218
pattern recognition (PARC) 408
peak hopping mode 389
Penning ionisation 367
perfluorokerosene (PFK) 356
perfluorotetrabutylamine (PFTBA) 356
performance testing, SFC 211
phenolic stabilisers, NMR 699
phosphorescence 319
phosphorous

NAA 666
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phosphorous (continued)
NMR 330, 334–5
oxygen flask methods 600

photoacoustic IR detectors 312
photoacoustic spectrometry (PAS) 534
photodiode arrays (PDAs) 303–4, 614

HPLC 242
photoionisation detection (PID) 177, 178, 180–1, 386

SFC 211
photoionisation (PI) 385–6
photoluminescence 319
photolysis, GC 199
photomultiplier tubes (PMT) 303, 606, 614
photon activation analysis (PAA) 665
pigments 5, 721

PIXE 642
TXRF 639
XRD 647–8

planar chromatography 218–30
plasma desorption (PD) 357–8, 359, 384
plasma mass spectrometry 455
plasma sources

GC 471–5
LC 525–7
MS 359
SFC 486–8

plasma-source mass spectrometry (PS-MS) 649
plasmaspray (PSP) 377, 505–6
plastic waste 32, 604

AES 616
XRF 637

plasticisation, carbon dioxide 84
plasticisers 5, 35, 718, 720–1

direct mass spectrometry 412
FAB 370
gas chromatography 196–7
GC-MS 466
global market 10, 11
HPLC 250
IR spectroscopy 317
NMR 332, 335
polymer identification 31
SEC 263, 264, 266
SFC-NMR 486
Soxhlet 70
TLC 229
UV/VIS spectrophotometry 308, 309

plastics
analysis 11–23
PFE 122

Plastics Identification System 315
pneumatic nebulisation (PN), ICP-MS 619
polarisation titrations 671
polarography 666, 667, 671–2
poly(alkylene glycols) (PAGs)

SFC 216
SFE 99–100, 139

polyamide-based formulations, hydrolysis 154
polycarbonate, HPLC 249
polychlorinated biphenyls (PCBs) 78–9
poly(dimethylsiloxane) (PDMS) 124

SBSE 133
SPME 129–30

poly(ethylene glycol) (PEG), RPLC 248

poly(ethylene terephthalate) (PET)
dissolution 150
hydrolysis 153
ICP-MS 658
luminescence spectroscopy 321
MAE 112–13
Parr bombs 67
SFE 99

Polymer Elemental Reference Material (PERM) project 588,
613, 637, 661

polymer extract analysis 42–6
polymer-bound additives 143
polymer-SCF interaction 84–5
polymeric water treatment additives 278
poly(methyl methacrylate) (PMMA), SFE 99
polyolefins 2, 713–14, 715

dissolution 149, 150
GC 198
global market 10
HPLC 249–50
LC-MS 515
MAE 107, 110
NMR 333
SFC 216
SFE-SFC 441
UV/VIS spectrophotometry 310

polyphthalamides (PPAs) hydrolysis 154
polypropylene 2, 6
Polysar Ltd 37
polystyrene 57
polyurethanefoams (PUFs) 117
poly(vinyl chloride) (PVC) 4, 6, 717

DOP 15
gas chromatography 196–7
global market 10
HS-GC 205
IR spectroscopy 317
SEC 263
SFE 96–7
SFE-SFC 443
TLC 229, 230

positive ionisation mode CI (PCI) 362
postcolumn hyphenation 426, 452–545
postdigestion evaporation procedures 603
potentiometry 666, 668–9
powder diffraction technology 644
pre-extraction procedures, SFE 90
precolumn hyphenation 426, 428–49
precursor scan techniques 408–9
precursor-ion scan mode 400
preparative gas chromatography 193
preparative layer chromatography (PLC) 226
preservatives, HPLC 251
pressure digestion 601
pressurised fluid extraction (PFE) 62, 63–4, 117–23, 134,

135, 136
see also accelerated solvent extraction; enhanced solvent

extraction
pressurised hot water extraction (PHWE) 100–1

MMLLE-GC 431
on-line coupling 431
PHWE-LC-GC-FID/MS 552, 555

pressurised liquid extraction (PLE) 117
pressurised MAE 105–13
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pressurised microwave digestion (PMD) 602
pressurised solvent extraction (PSE) 117
pretreatment protocols, elemental analysis 588–9
principal components analysis (PCA) 330, 408
product lifecycle 12, 13
product-ion scan mode 400
programmed temperature vaporisation (PTV) 190, 191, 193,

199
HTGC 200, 201
SPE-GC 436–7

programmed-temperature sample introduction 187
programmed-temperature split injection 188
programmed-temperature splitless injection 188
pulse Fourier transform (PFT) spectrometers 325
pulse polarography 671, 672
pulse-echo methods 77, 81
pulsed field gradient NMR (PFG-NMR) 328–9, 339, 340
pulsed field gradient spin-echo experiment 339
pulsed glow-discharge spectrometry 617–18
pulsed gradient spin-echo (PGSE) 328–9
pulsed ionisation techniques 391
pulsed radiofrequency spark 614
pulsed-mode NMR 325–6
purge-and-trap GC-MS 469
pyro-hydrolysis 596
pyroelectric IR detectors 312
pyrolysis

direct mass spectrometry 410
future trends 737
products 31

pyrolysis gas chromatography (PyGC) 41
GC-MS 463
MS 31, 46

pyrolysis mass spectrometry (PyMS), MAB 367

quadrupole ion trap mass spectrometry (QITMS) 386,
393–5, 459, 515, 517–18, 523

quadrupole mass spectrometers (QMS) 389–90
3D 655
LC-MS 505

quadrupole TLC (QTLC) 560
quadrupole ToFMS (QToFMS) 401
quality assurance 136, 739
quality control 70

future trends 739
RPLC 252

quantum IR detectors 312
quartz tube atomiser (QTA) 456

radiation non-destructive analysis 589
radioanalytical methods 662–6
radiofrequency (RF) heating 102, 103
radiofrequency (RF) mode, MS/MS 401
radiometry, TLC 222
radiotracer methods 662
Raman spectroscopy 274, 301, 302, 312

future trends 734
TLC 535–8

Raoult’s law 202
rapid large-volume liquid sampling (RLVI) 191
reactive compounding 9

reactive extraction 155
recirculating extraction 88
reconcentration, gas chromatography 190
redox chemiluminescence detector (RCD) 177, 178, 180–1
reduced-flow LC-MS 503
reflectron 391
reflux extraction 67–8
refractive index detectors (RID) 177, 180–1, 241, 242, 243
regulations 5, 15–17, 723–5
relaxation, NMR 326
resistive heating, GC 186–7
resonance ionisation MS (RIMS) 649–50
resonance Raman (RR), TLC 536
resonance-enhanced multiphoton ionisation (REMPI) 360,

562
MS 744
ToFMS 428

retention indices (RI)
GC-MS 462
HPLC 240
SEC 267

retention times, GC 185
reversed-phase chromatography (RPC) 146, 221
reversed-phase gradient polymer elution chromatography

(RP-GPEC) 268, 271
reversed-phase liquid chromatography (RPLC) 218, 233,

234–8, 240, 241, 247, 248, 250
FTIR 492, 494
ICP-MS 527
LC-GC 552
LC-NMR 520, 521
SEC 556, 557–8

reversed-phase sorbents 126
reversed-phase TLC (RPTLC) 230
reviews 18–19
rotation planar chromatography (RPC) 174
rubber 5–6

AAS 612
additive analysis 32–41
CI 364
DI 385
direct mass spectrometry 411, 412–13
FAB 411
FD 375
FI 373
FTIR 317
MS/MS 403–4, 405
PFE 122
polymer identification 30
TLC 227–8
UV/VIS 311
XRD 646

Sadtler IR Library 315
sample destruction analysis 591–605
sample introduction techniques 187–90
sample preparation 51–169

future trends 731–2
gas chromatography 182–4
microwave 102

sampling 52
GC-MS 468–70

scanning densitometry, TLC 531
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scanning mass spectrometers 386
Schöniger oxygen flask combustion 595, 596
screening method, TLC 225
secondary-ion mass spectrometry (SIMS) 359, 368, 385, 649

DP-MS 409
TLC-MS 540–1
ToF 213, 393, 436, 540

sector analysers 387–9
selected area diffraction (SAD) 645
selected ion monitoring (SIM) 353–4, 389

GC-MS 459, 466
MS/MS 401

selected ion recording (SIR) 353–4
selective exclusion/transfer, GC 191, 192
selective reaction monitoring (SRM) 400
selectivity 138–40
separation methods 171–298

future trends 732–3
shake-flask extraction 65–6, 134
silicon NMR 336
siloxane additives 141–2
single-beam spectrophotometers 304
single-element analysis 588
single-photon ionisation (SPI) 360, 385
size-exclusion chromatography (SEC) 173, 257–67

deformulation 692, 693–5
detectors 260
FTIR 527–9
future trends 733
GC 555–6, 557
hyphenated techniques 527–30
MALDI-ToFMS 529–30
MS 381, 527, 529–30
multidimensional 553, 555–8
quantitative 266
RPLC 556, 557–8
SFC 556

size-exclusion electrochromatography (SEEC) 262
size-exclusion liquid chromatography (SELC) 217
sliding spark source (SSS) 615–17
slurry packed columns 231
small-angle X-ray scattering (SAXS) 627, 648
solid probe ToF-MS 392
solid sampling Zeeman atomic absorption spectrometry

(SS-ZAAS) 611, 613
SS-GF-ZAAS 626, 627

solid-fluid-vortex extraction 72–3
solid-phase extraction (SPE) 60, 124–9, 139, 146

deformulation 692–3
gas chromatography 182
GC 436–7, 438, 549
HPLC 447–9
LC-MS 451
MS 451
precolumn hyphenation 429, 431
SPME 132

solid-phase microextraction (SPME) 124, 129–33, 139, 182
GC 432, 437–8
HPLC 438, 449
infrared detection 451, 452
microwaves 102
precolumn hyphenation 429, 431
SPE 132

solid-state speciation analysis 674–7

solids 7
deformulation 42, 43
direct spectrometric analysis 625–7
SFE 99
Soxhlet 68

solubility criteria 55
solubility curves, SFE 90
solubility limited SFE 93
solubility parameters 55–6, 59, 91, 134

PFE 119, 120, 121
solute property detectors 178–9

HPLC 241
solvency 55
solvent effect 190, 302
solvent elimination LC-FTIR 491–2, 493
solvent extraction 29, 53–4
solvent modifiers 91
solvent strength parameter 237
solvent suppression methods, LC-NMR 520
solvent venting 188–9
solvents

classification schemes 54
extraction 59–75, 81–104
NMR 331
pressurised MAE 106
sample preparation 54–7
SCFs 83, 84
selectivity 237

sonic spray ionisation (SSI), LC-MS 508–9
sonication 69, 75–81, 134–5, 139
sonochemistry 75, 76
sonoelectrochemical analysis 80
sonoprocessing 75
sorbent extraction 123–33
sorption methods 431
Soxhlet extraction 59, 62–4, 67–72, 89, 106–7, 113, 134–9
Soxtec 63–4, 71–2, 106–7, 138
Soxtherm 71–2
spark ablation 626
spark emission spectroscopy 615–17
spark-source mass spectrometry (SS-MS) 648, 649, 650–1
speciated isotope dilution mass spectrometry (SIDMS)

674–5
speciation 588, 650, 674–7
spectrochemical detector 606
spectrofluorometers 319
spectrometers

dispersive 312, 386–7
MS 386–7
NMR 323–4, 325
QMS 389–90, 505, 655

spectrophotometers 303–4, 307
spectroscopy/spectrometry 32, 299–348

see also hyphenation; individual types
coupled sample preparation 449–52
deformulation 696–701
detectors 179
future trends 733–4
GC 456–9
rubber 33

spin coupling constant 326
spin-echo experiments 328–9
spin-lattice relaxation time 326–7
spin-spin relaxation time 327



Index 817

split injection 188–9, 190
split-beam spectrophotometers 304
splitless injection 188–9, 190
splitting 190
Sprouse Library of Polymer Additives 19, 315
sputtered neutral MS (SNMS) 649
stabilisers 3, 140–1

see also individual types
adsorption 143–4
delivery 9
grafting 142–3
heat 277, 622, 676, 718
hydrolysis 153
light 11, 144, 248, 718
luminescence spectroscopy 322
NMR 332, 333, 334, 335
phenolic 699
polymer-bound 143
SFC 216
UV 144, 248–9, 265, 307, 371, 466
vinyl 622

standard addition 589
standard hydrogen electrode (SHE) 668
standard reference materials (SRM) 115, 663
standardisation 15–17
static extraction, SFE 87
static headspace sampling (SHS)

gas chromatography 182, 202, 203–5
GC-MS 469

static mercury drop electrode (SMDE) 671
stationary phase

coatings 185
column chromatography 230–1
HPLC 237
RPLC 236
SEC 258–9
SFC 210, 211

steam distillation-solvent extraction (SDE) 74
stir bar sorptive extraction (SBSE) 124, 133, 431
stopped-flow mode, LC-NMR 520, 521
stripping voltammetry (SV) 670
styrene monomer, HS-GC 205
subcritical water extraction (SWE) 100–1, 553
sulfated ash test method 600
sulfur 590–1

combustion 597
ICP-AES 623
ICP-MS 658–9
rubber 35

sulfur chemiluminescence detector (SCD) 177, 193
supercritical fluid chromatography (SFC) 135, 174, 176,

205–17
FTIR 475–9
GC 550
HPLC 245
hyphenated techniques 475–88, 735
LC 554
MS 479–86
multidimensional 550
NMR 486
plasma source detection 486–8
sampling methods 432
SEC 556
SFC-SFC 550

SFE 438–44
TLC 550

supercritical fluid extraction (SFE) 62, 63–4, 69, 83–100,
134, 135–8, 139

chromatographic coupling 432
ESE 123
FID 450
FTIR 450–1, 452
future trends 729–30, 731
GC 182, 433–6
HPLC 444–7
hybrid 123
LC-GC 552
MAE 110
MS 451
NMR 451, 452
PFE 120
precolumn hyphenation 429–31
quantitative analytical 94–100
SFC 438–44
SFC-MS 209
SFC-UV 446
SFE-GC-MS 470
SFE-SFC 135
SFE-SFC-FTIR 137
UV 450

supercritical fluids (SCFs) 81–5, 135, 139
supersonic molecular beam (SMB) 360–1

GC-MS 461, 463, 464
supply forms 7–9
supported liquid membrane extraction (SLM) 124
surface analysis 588
surface-assisted laser desorption ionisation (SALDI)

TLC 539
TLC-MS 541

surface-enhanced IR absorption spectra (SEIRAS), LC-IR
493

surface-enhanced Raman (SERS) 220, 536–8
surface-enhanced resonance Raman scattering (SERRS)

536–7, 538
surfactants

CE 278
FAB 370
LC-MS 513–14
NMR 335
SFC-MS 484
SFE 99
UV/VIS 310

synchrotron radiation X-ray powder diffraction (SR-XRD)
644

synchrotron radiation XRF (SR-XRF) 634

tandem mass spectrometry (MS/MS) 366, 385, 388,
398–407

API 379
direct mass spectrometry 412
ESI 382, 403–4
GC-MS 462
LC 512
QITMS 394, 395
SFC 482
TLC 542

tandem systems see hyphenation
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temperature-programmed liquid chromatography (TPLC)
252–7

temperature-programmed packed capillary liquid
chromatography (TP-CLC) 494

temperature-programmed pyrolysis MS (TPPyMS) 410
tetrahydrofuran (THF) 65

dissolution 152
HPLC 241, 242

textiles
CE 278
SFC 217
SFE 98–9
SFE-SFC 443
TLC 229, 230
TXRF 639

Thermabeam mass detector (TMD), LC-MS 502
thermal conductivity detector (TCD) 177, 178, 180–1, 193,

194
thermal desorption (TD)

direct mass spectrometry 410
ToFMS 410

thermal detectors 179
thermal energy detector (TEA), HPLC 250
thermal ionisation isotope dilution (ID-TIMS) 660, 661
thermal ionisation mass spectrometry (TIMS) 649, 660
thermal IR detectors 312
thermal-programmed solid insertion probe mass spectrometry

(TP-SIP-MS) 410
thermally assisted desorption for SPE (TASPE) 448
thermo-analytical methods 737
thermogravimetry (TGA), rubber 34, 35
thermolysis-mass spectrometry 412
thermoplastics 6

GC-MS 465
thermosetting polymers 141
thermospray (TSP) 357–8, 359, 376–7

ICP-MS 619
LC-FTIR 491
LC-MS 505–6, 513–14

thick-layer chromatography 218
thin-layer chromatography (TLC) 174, 175, 218–19,

221–30
2D planar 546
CC 232
deformulation 693
DRIFTS 532, 533–4
FID 175
fluorescence spectroscopy 531–2
FTIR 532–5
future trends 733
GC 548–9, 559–60
high-performance 174, 175, 221–30, 533–4
HPLC 554, 559
hyphenated techniques 530–43
infrared techniques 532–5
LC 554
MS 538–43
multidimensional 558–60
NIRS 534
NPLC eluent 234
Raman spectroscopy 535–8
rubber 33, 35
SFC 550
SFE 432, 433

UV 532
XRF 531–2

thin-layer electrochromatography 226
three-dimensional quadrupole ion-trap mass spectrometer

(3DQMS) 655
time resolved spectroscopy (TRS) 316
time-compressed chromatography (TCC) 463
time-dependent perturbations 328
time-independent perturbations 327–8
time-of-flight (ToF) mass spectrometry (ToFMS) 354, 356,

386, 390–3
API 379
GC 459–60
GC-GC 549
ICP-MS 655
LC-MS 505, 508, 511
MALDI 384, 428, 529–30, 702–9, 735
PD 384
REMPI 428
SEC 529–30
TLC-MS 541

time-of-flight (ToF)-SIMS 213, 393
SFE-GC 436
TLC-MS 540

titrimetry 668
Tölg pressure decomposition 598
total analysis systems 427–8
total correlation spectroscopy (TOCSY) 337, 338
total organic analysis devices 522
total reflection XRF (TXRF) 627, 634, 638–9
trace elements 588, 592

inorganic mass spectrometry 648
solid-state speciation 674
voltammetry 670

tracers, XRF 636
transmission electron microscopy (TEM) 646, 647
transport devices, LC-MS 499
triggered low-voltage arc discharge 614
triple-stage quadrupole instruments (QQQ) 401–2, 406

LC-MS 511
tubular TLC 224
twin-screw systems 8
two-dimensional correlation analysis 336–7
two-dimensional correlation spectroscopy 560–1
two-dimensional GC 548–9
two-dimensional gel electrophoresis 548
two-dimensional NMR (2D NMR) 337–8
two-step microwave-assisted solvent extraction (TSM) 110,

112, 134, 153

ultra-thin layer chromatography (UTLC) 226
ultrafast GC 187
ultramarines 146
ultrasonic atomisation 80
ultrasonic cleaning systems 76
ultrasonic nebulisation (USN) 80, 619, 653
ultrasonically assisted extraction 77–81
ultrasonication 63–4, 134, 138, 139
ultrasound 75–81
ultraviolet (UV) 44, 143, 301, 302–11, 696

absorbers 647, 721
CZE 543
digestion 598
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future trends 733–4
GC 562
HPLC 245
HPLC-NMR/MS 523, 524
hyphenations 428
IC 272
LC 489
LC-NMR/QITMS 523
microscopy 738
multidimensional 561
postcolumn hyphenation 454
SEC 267
SFE 450
SFE-SFC 446
SPE-HPLC 448
TLC 222–3, 532–3

ultraviolet (UV) detectors (UVD) 177, 179,
180–1, 304

CE 274, 277
GPEC 269
HPLC 241, 242
SEC 260
SFC 208, 210, 211, 214, 215

ultraviolet (UV) stabilisers 144, 307
FAB 371
GC-MS 466
HPLC 248–9
SEC 265

Underwriters extraction apparatus 61
UniQuant 633, 635
Uniroyal Chemical 36, 37

vacuum distillation, GC-MS 469
vacuum-ultraviolet (VUV) 385
validation 136

chromatography 176
HPLC 245

vapour sensors 416–17
varnish industry, gas chromatography 196
video densitometry, TLC 223, 229
video documentation, TLC 225
vinyl chloride monomer, HS-GC 205
vinyl stabilisers, ICP-AES 622
vitamin E 8, 246
volatile organic compounds (VOCs)

dynamic headspace 204

MAP 117
SPME 133

voltammetry 666, 669–72
vulcanisation 34, 35

CI 364
direct mass spectrometry 413
HPLC 250
NMR 336
paper chromatography 220
polarography 672
UV/VIS spectrophotometry 311

washing/soaking 65
water

see also pressurised hot water extraction
long-term damage 140
in polymeric materials 155
SWE 100–1, 553
treatment additives 278

wavelength dispersive XRF (WDXRF) 627, 629–30, 631,
634, 635, 636

waxes
dissolution 148
SFE 97–8

wet ashing 597–8
wet chemical analysis 152, 155
wet digestion 592
wet matrix digestion 597–604
whiteners, TLC 229
Wickbold method 593
Wiley extractors 61

X-ray absorption fine structure (XAFS) 642–3
X-ray absorption near-edge structure (XANES) 642, 643,

644
X-ray absorption spectrometry (XAS) 627, 642–4
X-ray diffraction (XRD) 627, 644–8
X-ray fluorescence spectrometry (XRF) 589, 626, 627,

628–39
polymer extracts 42, 43
TLC 224, 531–2
XRD 645

X-ray spectrometry (XRS) 627–48

With kind thanks to Indexing Specialists (UK) Ltd of Hove for compilation of this index




