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pharmaceutical drug residues in
water monitored by 39
BioView sensor 179
biphasic solvent systems 11718
biphasic systems, electrochemistry in 145
bismuth-film electrodes 51, 164
bleaching products, determination of
hypochlorite in 157

calcium-sensitive DVD sensor films 192
capillary electrochromatography (CEC)
245
capillary electrophoresis (CE) 244-54
bioanalysis using 43
buffers in 248, 249, 250
compared with HPLC 245, 250-1
detection of analytes in 246, 248-50
in field instruments 171
with flow injection analysis 261
instrumentation 245, 246
ionic liquids used in 129
with laser-induced fluorescence
detection 43
mobility in 246-8
multiplex method applied to 301
portable instruments 252—4
sampling techniques 2601
capillary supercritical fluid
chromatography 227
capillary zone electrophoresis (CZE) 43
carbon dioxide
critical properties 119, 120
measurement of 166
sources 226
see also supercritical carbon dioxide
carbon electrodes 51, 164
carbon-film electrodes 49-50
Carcinogenicity/Mutagenicity/Reprot
oxicity (CMR) solvent
classification 112, 114
catalysts, need for use 10
CD/DVD disks, sensor films on 190,
191,192-3,192
CD/DVD-reader based methods 1907
compared with computer
screen/webcam technique 197
“cell-on-a-chip” devices 167
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centrifugation 889
certified reference materials (CRMs),
OCPs/PCBs 40
chemical screening 3344
chemical sensors 158—67
components 47, 158, 159
miniaturization of 49-50
types 47, 15960
chemical warfare agents, detection
and analysis of 27, 161, 171, 254
chemicals
environmental impact 2, 4
uses 2
ways of reducing input to environment
6-8
chemometrics 65, 289, 290-6, 304
in EEM fluorescence spectroscopy
292-6
meaning of term 290
chiral separations 128, 229, 245
chlorine-sensitive CD sensor films 193
chlorofluorocarbons (CFCs) 3
alternatives to 118
chromatography 208
measurement performance
improvement for 300-2
see also gas chromatography; liquid
chromatography
closed-vessel microwave decomposition
139
Club of Rome, Limits to Growth report 8
colorimetric assays
measurement by computer screen/
webcam technique 185, 188
in non-instrumental microfluidic
devices 2656
compact disks see CD/DVD disks
complexity conservation 12
computational chemistry 297
computer optical disk drives, use in
chemical analysis 190-7
computer screen photoassisted
technique (CSPT) 184-9
applications 189-90, 266
compared with CD/DVD-reader
based methods 197
experimental set-up 185, 186
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computer screen/webcam spectroscopy
185-9

computers

in flow injection analysis 59, 154
use in analytical chemistry 65

consumer electronics, chemical
analysis using 184-97, 266, 304

consumer products, digital microfluidics
devices produced using 272

contactless conductivity detector (CCD)
249-50

containment approach 6

continuous chromatography 233

continuous-flow microwave digestion 140

correlation chromatography 300-2

corrosivity criterion [in greenness
profile] 68, 69

counter-current chromatography (CCC),
ionic liquids used in 129

creatinine, determination of 157

critical properties of various solvents 120

cross injection device (for capillary
electrophoresis sampling) 260-1

data collection and handling 55
in automated laboratory system 64—5
data processing 64-5, 290-6
EEM fluorescence spectroscopy
183, 184, 292-6
data structures 295
databases
analytical methods 67
life cycle analysis 72
degradable chemical products 7, 10
derivatization steps, avoiding 10, 45
detection limits
capillary electrophoresis 251, 253
CD/DVD based methods 193, 195, 196
chiorine in water 193
pharmaceutical drug residues 37, 38,39
SAW devices 161
dialysis 87
digital microfluidics systems 244, 266-76
advantages 267, 271-2
consumer products used 272
coplanar design 271
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disadvantages 272
droplet actuation technique 268, 270
with pyrosequencing 273~5
simpler design 272-3
volumes involved 267, 268
dioxins 3
direct chromatographic analysis 209
direct thermal desorption (DTD) 108-9
dispersion in chromatography 212—-13
micro-column HPLC 213
dispersive liquid-liquid microextraction
(DLLME) 92
dissolved organic matter (DOM) in
water, analysis by EEM
fluorescence spectroscopy 178, 181
dissolved oxygen levels, measurement
of 166
DNA biosensors 44
DNA immobilization by surface
attachment 275
DNA microarrays 196
DNA polymerase 273
DNA sequencing-by-synthesis 273-5
See also pyrosequencing
droplet-based electrowetting technique
270-2
future developments 275
droplet microfluidics 266-76
advantages 267
volumes involved 267, 268
drying 81, 141
durability 13

E-factor 66

early warning systems 29

economic factors 11

ecosystems, source of information
about 21

EEM spectroscopy see excitation
emission matrix (EEM)
fluorescence spectroscopy

efficient use of mass, energy, space
and time 12, 18

Eksigent HPLC systems 212-13

electrically enhanced extraction 95-6

electroanalysis, ultrasound-assisted 145
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electrochemical biosensors 523
electrochemical detectors 24950, 2589
electrochemical devices 50-3
recent advances in 50-1
electrochemical stripping analysis 52
electrode materials 51-2, 164
electrodes, miniaturized 164—6
electrokinetic phenomena 244, 245
electrolytes, ionic liquids as 129
electro-membrane extraction 95-6
electromigration methods 244
see also capillary electrophoresis;
micellar capillary electrokinetic
chromatography
electronic interfaces 64—5
“electronic nose” 161
“electronic tongue” 167
electro-osmosis 244, 245, 247
electrophoresis 244
early development of 208, 244-5
see also capillary electrophoresis;
ion mobility spectrometry
electrophoretic velocity 246
electrospray ionization mass spectro-
metry (ESI-MS) 211, 232,277
electrothemal vaporization atomic
absorption spectrometry 169
electrowetting 268
electrowetting on dielectric (EWOD)
268-70
droplet actuation by 268, 270
elevated-temperature HPLC 21417,
219-25, 244
advantages 215-16
analyte property dependence on
temperature 224-5
column packing materials 220, 225
equipment redesign for 220-2
“greenness” of 231, 304
limitations 225
mobile phases used 219
multicomponent mobile phases used
2234
pre-heating of mobile phase in 2201
stationary phases used 219-20, 225
eluent modifiers, in liquid
chromatography 225-6
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“end-of-pipe technology” 6
energy consumption
chromatography methods 232
ranking of instrumental methods 135
energy criterion [in greenness profile] 70
energy efficiency, design for 10, 18, 19
energy-saving procedures 132—48
extraction techniques 133-6
environmental analysis
EEM fluorescence spectroscopy
applications 181-2
UPLC-MS applications 2401
environmental analytical chemistry,
QSPR methods applied to 297-8
environmental, health and safety (EHS)
hazards assessment, for solvents 115
environmental impact
of chemicals 2
of ionic liquids 130
of solvents 113, 114
environmental pollutants 256
screening of 297-8
environmental sensor networks 26
enzyme-linked immunosorbent assay
(ELISA)
CD/DVD method compared with 196
evaluation by CSPT 189
ethanol 113
as HPLC mobile phase 215, 243
as replacement for acetonitrile 215,
241, 243
ethanol-water mixtures, as HPL.C
mobile phases 219, 225
Ethemet connections 645
ethyl lactate 116
excitation emission matrix (EEM)
fluorescence spectroscopy 178—84
accuracy affected by artefacts 183
applications 181-3
chemometrics and 292—6
computer screen/webcam method
and 188
contour plot of EEM spectrum 180
data processing for 183, 184, 292-6
light-emitting diodes used 179
exergetic life cycle analysis, comparison
of preparative chromatography 230-1
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exergy of system 231
explosives, field detection of 27, 161,
171,253
extraction systems
cleaning of 58
for laboratory on-line systems 56—7
for screening tests 37
extraction techniques 80-2
comparison of various techniques 83
factors affecting efficiency 89
see also dialysis; liquid—liquid
extraction; solid-phase
extraction; ultrafiltration

factor analysis 291-2
falling-droplet sampler 261
false negative response rate 34-5
false positive response rate 345
fast gas chromatography 210
feedstocks, renewable 10
field analysis 25-33
field analytical chemistry (FAC) 26, 169
field analytical instruments,
requirements 29, 169
field screening tests
categories 34
performance criteria 34-6
fingerprinting methods, computer screen
photoassisted technique 187-9
flame atomic absorption spectrometry
(FAAS) 168-9
alternative method 169
flame ionization detector
in capillary SFC 227
in elevated-temperature HPLC 222
flatbed digital scanner, as analytical
instrument 184
flow analysis 46-7, 59
flow-based systems
in laboratory on-line systems 59-60
in process monitoring 46—7, 49
for screening tests 38
flow injection analysis (FIA) 59-60, 154
with capillary electrophoresis 261
compared with SIA 156-7
with electrochemical detection 49
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greening of 154-8
high-intensity focused ultrasound
used 148
manifolds used in 154, 155
in process monitoring 47, 49
see also sequential injection analysis
flow-injection chemiluminescence
method 157
flow-injection solid-phase spectro-
photometric method 158
flow-injection spectrophotometric
method 157
fluorescence-based systems, water
analysis by 38-9, 178
fluorescence detectors, in capillary
electrophoresis 248--9
fluorescence excitation emission
matrix spectroscopy 178-84
see also excitation emission matrix
(EEM) fluorescence spectroscopy
fluorous biphasic systems (FBS) 11718
fluorous solvents 117—-18
food analysis
EEM fluorescence spectroscopy
applications 182-3
flow-based systems used 38
UPLC-MS applications 240
forensic science
CE applications 253
SIA applications 158
UPLC-MS applications 241
four-dimensional instruments 28
freeze drying 81
freons 3
functionality 7, 13
furans 3

Gartner hype cycle model 261
gas chromatography (GC)
compared with capillary SFC 227
continuum with liquid
chromatography 123, 124
direct thermal desorption used with
109
with electron capture detection
(GC-ECD), OCPs/PCBs 40, 41
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Green Chemistry principles applied
to 208-9
greenness of 208, 232
ionic fluids as stationary phases 128
with mass spectrometry (GC-MS)
chemical warfare agents 27
OCP/PCB analysis 40, 41
urinary screening of biomarkers 43
pyrolysis used with 110
solid-phase microextraction used
with 1034
gas extraction 209
gas phase separations 208—-10
gel permeation chromatography
(GPC) 87
in clean-up process 105
genetically modified organisms
(GMOs), screening of 434
genomic analysis
DNA microarrays for 196
UPLC-MS used 238-9
glucose, monitoring of 167
glycerol 116
gradient elution (in HPLC) 217, 224
Green Analytical Chemistry
chemometrics and 289, 290
electrochemical devices 50, 164
factors affecting adoption 305
FIA/SIA methods 154, 156, 157
ideal analysis 20
miniaturization in 31, 162, 164-5, 267
and refurbished instrumentation 278
separation methods 208, 210, 229-33
spectroscopic methods 168, 175, 177
Green Chemistry
application of principles 11
analytical chemistry (generally)
18, 19, 78, 82
HPLC 229--33, 243
meaning of term &8, 11
objective of 7
publications on 14, /5
Twelve Principles 9-11, 14
Green Engineering 12-13, 14
application to analytical chemistry
18, 78-9
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“greenness”, instrumental analysis
methods assessment for 1534

greenness profiles, of analytical
methods 67-70

grinding 81

H-filter 264
Hagen—Poiseuille equation 215
hazardous airborne pollutants (HAPs),
solvents listed 114
hazardous chemical criterion [in
greenness profile] 68, 69
headspace analysis 209
and single-drop microextraction 91
health and safety considerations,
portable instruments 170, 176
Health/Safety/Environmental/Energy/
Waste greenness profile 70
herbicides, analysis of 195, 196
hexachlorobenzene 3
high-intensity focused ultrasound (HIFU),
with FIA/SIA system 148, 157
high-performance liquid
chromatography (HPLC)
in clean-up process 105
compared with capillary
electrophoresis 245, 250-1
compared with supercritical fluid
chromatography 226, 228-9
compared with UPLC 235-6, 237
with diode array detector (HPLC-
DAD) 294
factor analysis 291
elevated-temperature HPLC 21417,
219-25, 304
eluent consumption 250
Green Chemistry principles applied
“to 229-33
low-pH separations 224
with mass spectrometry (HPLC-MS)
211-12,214
micro-scale HPLC 210-14, 243, 244
mobile phases 219, 225-6, 239, 2412
temperature programming in 217-19,
233
see also elevated-temperature HPLC
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high-pressure microwave-assisted
digestion 140
high-temperature HPLC 214-17,
219-25
high-throughput experimentation 24
historical background
chemistry 1
chromatography 208
electrophoresis 208, 244-5
home pregnancy testing kits 188, 262,
263, 304
hydrofluorocarbons (HFCs) 3
hydrogen peroxide, measurement of
1667
hyphenated instrumentation 28

imidazolium-based ionic liquids 125,
126, 129, 130, 298-9
immunoassays 38, 167
CD array method used 193-6
computer screen/webcam method
and 188
immunochromatographic strip (ICS)
assay 263
immunosensor systems, pharmaceutical
drug residues monitored by 38-9
in situ analysis 20, 30-1, 52, 169, 1746
in situ samplers 104
in-tube solid-phase microextraction
100-1
indium tin oxide (ITO) electrodes, in
digital microfluidics system 271
industrial processes, monitoring of 44-53
information processing, research on 20
inherently non-hazardous design 12, 18
inherently safe compounds 7
injection volume, HPLC systems 213
instrumental analysis methods
advantages 19
assessment of “greenness” for 1534
interdigital transducer (IDT) 160, 161
ion mobility spectrometry (IMS) 27,
28,171-3
advantages and disadvantages 173
with ionic liquid-based single-drop
microextraction 91

Subject Index

ion-selective microelectrode arrays
166, 167

ionic liquids (ILs) 118, 124-32
advantages 125, 128, 131
in HPLC mobile phases 226
properties 128
QSPR model for melting points 298-9
in single-drop microextraction 91
with supercritical carbon dioxide 131
various ILs listed 126-7

iron, determination in water 157, 158

“killer” applications 261-2
kinetic discrimination schemes 60

“lab-on-a-cable” devices 30-1
“lab-on-a-chip” devices 30, 48, 61,
245,253, 262
data collection from 31
“lab-on-a-disk™ analytical applications
190-7
“lab-on-valve” (LOV) devices 60
laboratory automation 546
laboratory-based analytical methods
disadvantages 25
field measurement compared with 26
laboratory unit operations (LUOs)
54-5, 56
lactate esters 115-16
laser-induced breakdown spectroscopy
(LIBS) 176-8
advantages 177, 304
compared with X-ray fluorescence
analysis 177-8
LED-EEM spectroscopy 179
less-hazardous chemical synthesis 9
levitation techniques, ultrasonic-
assisted 145-7
life cycle analysis/assessment (LCA)
7-8, 714
databases 72
for ionic liquids 130
for solvents 115
life cycle of analytical instruments,
extending 276
light-emitting diodes (LEDs), in EEM
fluorescence spectroscopy 179
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limit of detection (LOD)
capillary electrophoresis 43
screening of pharmaceutical drug
residues 37
see also detection limits
linear transport devices 64
Lippmann~Young equation 269-70
liquid chromatography (LC)
continuum with gas chromatography
123, 124
ionic liquids used in 129
microsystems 30
multiplex method applied to 301
see also high-performance liquid
chromatography
liquid green chromatography 21044
liquid-liquid extraction (LLE) methods
85,133
comparison with other techniques 83
miniaturization of 89—96
liquid-phase microextraction (LPME)
83,94
local material and energy flows,
integration of 13
low-reflectivity compact disks (L-CDs),
as analytical platforms 1934
lucerifase 273, 274, 275

MALDI-MS analysis 129, 277
manufacturing process, factors
affecting 56
Mars Express mission 175
mass productivity, of manufacturing
process 6
mass spectrometry (MS)
as capillary electrophoresis detector 250
with electrospray ionization (ESI)
detection 211, 232
with gas chromatography,
applications 27, 40, 41, 43
with micro-column HPLC 211-13
miniaturized/portable instruments
173, 174
with supercritical fluid
chromatography 228, 229
with UPLC 238-9
applications 2401
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materials diversity, minimization of
13,18
matrix solid-phase dispersion (MSPD)
81,102
ultrasonic-assisted 144
mechanical transport systems,
automation of 63
melanophores 189
membrane-assisted liquid extraction
systems 92-5
membrane-based extraction 57, 84-5, 209
mercury, determination in water 148, 157
mercury drop electrodes 51
methanol 113, 241
methanol-water mixture, as HPLC
mobile phase 219, 241, 242
micellar electrokinetic chromatography
(MEKC) 43, 244, 248
microelectrode array (MEA) devices
165, 166
microelectrode sensor arrays 163—7
microextraction methods
solvent microextraction 89-96
sorbent microextraction 96105
microflows 266, 267
microfluidic analytical devices 30, 48,
61-2,254-62
detectors used in 2589
fabrication methods 2578
non-instrumental devices 262—6
on-line sampling techniques for 2601
size range 256
“world-to-chip” interface problems
259-61, 276
microfluidics 25462
examples 257
future developments 261-2
“killer” application needed 261-2
volumes involved 256, 268
see also digital microfluidics; droplet
microfluidics; microflows
microimmunoassays, CD/DVD
technique used 194, 196
micronization
in laboratory on-line systems 603
of separation methods 254-76
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microporous-membrane liquid-liquid
extraction (MMLLE) 92, 93
micro-scale HPLC 210-14, 304
column diameters 211
flow-splitting systems in 211, 2/2
pressure-generating system in 212
microsystems 30
research on 20
microwave-accelerated/-assisted
extraction (MAE) 57, 81, 89, 137-9
advantages 137, 138
microwave-assisted desorption 141
microwave-assisted digestion (MAD)
13941
applications 13940
reagents used 139
microwave-assisted sample-preparation
techniques 19, 136-42
microwave drying 141
microwave heating 19, 136
in digestion methods 1401
microwave thermospray nebulization
(MWTN) 142
miniaturization 20
energy savings due to 135-6
HPLC systems 210-14, 243
in laboratory on-line systems 60-3
in process monitoring 48-9
miniaturized electrochemical systems
164-6
miniaturized electrodes 1646
miniaturized total analysis systems
(uTAS) 48, 49, 61, 244, 256-7
macro-to-micro interface problems 260
non-instrumental microfluidics-based
263
mobility, in capillary electrophoresis 246-8
molecular imprinted polymers (MIPs) 48
monolithic stationary phases, in HPLC
225, 251
Montreal Protocol 34, 22
multi-commutation 156
multi-element analysis 1748
multiplex techniques 300-2
multivariate techniques, CSPT data
analysis by 187
multi-way analysis 2923
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nanoflow HPLC systems 214
nanomaterials/nanotechnology 14-16
effect on analytical chemistry 24, 62
size range 257
nanosensors 48
naphthylamine isomers, separation of 219
National Environmental Methods
Index (NEMI) 67
nebulization
microwave-assisted 142
ultrasound-assisted 147
neoteric solvents 117
see also fluorous solvents; ionic
liquids; supercritical fluids
neural network algorithms 299
new materials, research on 20
next-generation design 13, 18
node (of sensor network) 32
non-instrumental microfluidic devices
262-6, 305
components 264-5
examples 263, 304
nucleotides, addition to DNA strand 273

oceans and seas, monitoring of 28-9,
30-1

octylphenol ethoxylate oligomers,
analysis of 218

olive oil analysis, EEM fluorescence
spectroscopy used 182, 183

one-dimensional sensors 27

on-line sample treatment systems,
extraction techniques used 567

organo-chlorine pesticides (OCPs) 3

analysis of 3941

organohalogen compounds 3

output-led design 12

oxygen, measurement of 166

packed-column supercritical fluid
chromatography 227-8
compared with HPLC 228
packed syringe microextraction
technique 102, 103
paper-based microfluidic sensors 37,
263, 305
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PARAFAC analysis 294-5
EEM fluorescence spectroscopy
data 183, 184, 295-6
particle separation methods,
ultrasound used in 148
passive in situ samplers 104
PBT/Hazardous/Corrosive/Waste
greenness profile 67-9
perfluorinated solvents 117-18
persistency (of chemicals in
environment) 2
persistent/bioaccumulative/toxic (PBT)
criterion [in greenness profile] 67, 69
persistent organic pollutants (POPs) 2-3
analysis of 3941
half-life criterion 3
solvents for extraction of 81
Stockholm Convention on 3, 22, 40
pesticides, analysis of 3941, 144, 167,
195-6, 218, 223, 239, 240, 241
Pfizer Global Research and
Development solvent selection
tool 112-13
pharmaceutical analysis
EEM fluorescence spectroscopy
applications 182
elevated-temperature HPLC used
216-17, 218
UPLC-MS applications 240
pharmaceutical drug residues
detection/screening of 37-9
environmental pollution by 36-7
pharmaceutical industry
process inefficiency 6
wastes generated by 36, 230
phosphonic acids, analysis of 253, 255
photochemistry, EEM fluorescence
spectroscopy applications 183
photolithography 257
photoresist 257, 258
pipette tip microextraction technique
1024
point-of-care (POC) testing 162, 168,
243,253,262
polar substances, separation of 245
pollution prevention, real-time analysis
10-11
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polyaromatic hydrocarbons (PAHs),
analysis of 167
polychlorinated biphenyis (PCBs) 2, 3
analysis of 3941, 167
polyethylene glycols (PEG) 116-17
separation of oligomers 233
poly(N-isopropylacrylamide)
(PNIPAAm) and derivatives 2223
polymer membrane ion-selective
electrodes 50-1, 52
polymerase chain reaction (PCR)
in GMO screening and quantification
43, 44
in non-instrumental microfluidic
devices 264
portability, spectroscopic
instrumentation 168—78
portable capillary electrophoresis
instruments 2524
portable instruments, requirements
169-71
portable X-ray fluorescence (PXRF)
analysis 175-6
positioning stages 64
postmortem interval, estimation of 158
POWT materials 189-90
preparative HPLC, compared with
preparative SFC 231
preparative size-exclusion
chromatography 87
preparative supercritical fluid
chromatography 229, 231
compared with preparative HPLC 231
pressurized hot-water extraction
(PHWE) 134
pressurized liquid extraction (PLE)
57,81, 89, 1334
comparison with other extraction
techniques 133
principal component analysis (PCA)
290-1
CSPT data analysed using 187, 189
process analytical chemistry (PAC) 22,54
process analytical technology (PAT) 22-3
future developments 24
process intenstfication 24
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process monitoring 4453
off-line monitoring 46
on-line monitoring 4653
process safety (in solvent assessment)
112-13
production systems, role of analytical
chemistry 21, 223
programmed-temperature vaporizer
(PTV) injection 107-8
pyridinium-based ionic liquids 125,
126, 299
pyrolysis 109-10
pyrosequencing
with digital microfluidics 273-5
on electrowetting chip 275

qualitative screening method 34
quality assurance (QA) requirements,
OCP/PCB analysis 40
quality control systems 245
quantitative screening method 34
quantitative structure—activity
relationship (QSAR) approach
72, 132, 296, 298
limitations 299-300
quantitative structure—property
relationship (QSPR) approach
296-300
application to ionic liquids 298-9

rapid mixing, in HPLC systems 213
real-time measurements
in environmental monitoring 29, 45
in industrial processes 23, 45
recycling
chromatographic eluents 232, 276
components 13, 276
instrumentation 2768
refurbished instrumentation
reasons for purchase 277-8
vendor checklist 278
remote locations, data collection at
29,312
renewable resources 8, 10, 13
Resource Conservation and Recovery Act
(RCRA), hazardous waste lists 68
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retention factor, in HPLC, effect of
temperature 216

reversed-phase HPLC 218, 219, 229

robotic arms 63—4

room-temperature ionic liquids (RTILs),
in HPLC mobile phases 226

safer chemicals and products 9
safer solvents and auxiliaries 9-10, 18
safety precautions, ultrasound
techniques 148
sample clean-up process 1045
sample collection, in field analysis 171
sample processing 55
automated 567
sample transport systems 55
automnated 63—4
with ultrasonic levitation 145-7
sample treatment 55, 56—7, 79-80
common objectives 80
energy-saving procedures 13248
extraction techniques 80-2, 83
reduced-solvent and solvent-free
methods 82-110, 20910
sand extracts, analysis of 255
Saran (food wrap), use in digital micro-
fluidics devices produced 269, 272
screening 33-44
digital and droplet microfluidics used 267
Selerity Technologies elevated-
temperature HPLC system 221-2
semi-quantitative screening method 34
sensor arrays 159, 1637
sensor strips 53
sensors, research on 20
separation methods
capillary electrophoresis 244-54
gas phase separations 208—10
liquid green chromatography 210-44
liquid phase separations 210-76
micronization of 254-76
separation operations, Green
Engineering design 12
sequential injection analysis (SIA)60, 154
compared with FIA 1567
high-intensity focused ultrasound
used 148, 157



Subject Index

sequential injection chromatography
(SIC) 60
simulated moving bed chromatography
233
single-drop microextraction (SDME)
89-91
size-exclusion chromatography (SEC)
87
socio-political decisions, influence on
212
sodium dodecylsulfate (SDS) 248
soft lithography 2578
sol—gel approach to SPME fibre
coatings 99
solid-state pyrosequencing 273-5
solid-phase extraction (SPE) 85-7,
96-7, 134
comparison with other techniques 83
with GC-MS system 41, 42
in laboratory on-line systems 56, 58
miniaturization of 97-105
sorbents used 85-6
solid-phase extraction—liquid
chromatography (SPE-HPLC) 87
solid-phase microextraction (SPME)
97-105
advantages 98
calibration methods 99—100
comparison with other techniques 83
drawbacks 99
forms 100-2
in-tube SPME 100-1
with microwave-accelerated
extraction 137, 138
sample capacity 100
sorbents used 99
thermal desorption method 105
solvent-free processes 115
solvent microextraction 8996
solvent polarity 111
solvent viscosity, temperature effects
215,216
solventless methods of sample
preparation 84-9, 209
solvents
alternative 110-32
classification of 113
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critical parameters listed 120
factors affecting selection 11011
Green Chemistry principles 9-10,
19,216
life cycle approach to replacement 73
recycling and disposal of 232
red category 113, 114
sonication-assisted extraction (SAE)
57,81, 143
sono-electroanalysis 1445
sorbent-coated fibres 86, 97, 98
sorbents, in solid-phase extraction 85-6
sorption microextraction 96—105
Soxhlet extraction 80, 133
advantages and disadvantages 81, 133
comparison with other techniques
83,133,138, 143
spectroscopic methods 167-97
features of green methods 168
portable instruments 168-78
Spreeta 2000 SPR sensor 162, 164
steady-state recycle chromatography 233
steroids, analysis of 219
stir-bar sorptive extraction (SBSE) 1012
thermal desorption method 105
Stockholm Convention on Persistent
Organic Pollutants 3, 22, 40
stopped-flow methods 60
streptavidin, biotinylated DNA
binding to 275
sub-critical water 219
submersible microanalyzers 30-1
supercritical carbon dioxide (sc-CO,)
119-20, 121, 134, 226
combined with ionic liquids 131
supercritical fluid chromatography
(SFC) 123, 2269, 244
capillary SFC 227
compared with HPLC 226, 228-9
ionic fluids as stationary phases 128
with mass spectrometry (SFC-MS)
228, 229
packed-column SFC 227-8
supercritical fluid extraction (SFE)
57,81, 121-3, 209
advantages 122
applications 121
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comparison with other techniques 83
factors affecting efficiency 122
factors affecting extraction rate 122
supercritical fluids 118-24
hazards associated with 1234
physical properties compared with
gases and liquids 121
supercritical water (sc-H,O) 119
superheated water
as HPL.C mobile phase 219, 222,232
limitations 232
super-hydrophobic surface 269
supported-liquid-membrane liquid—
liquid extraction (SLM) 92, 93
electrically enhanced 95-6
surface acoustic wave (SAW) sensors
160-1
applications 161
surface plasmon resonance (SPR)
sensors 161-3
applications 1623
sustainability 7

T-sensor 2656

task-specific ionic liquids (TSILs)
125,127,131

Teflon, in digital microfluidics
systems 269, 272, 275

temperature-programmed HPLC 217-19

temperature programming (in HPLC),
compared with gradient elution
218,233

temperature-sensitive stationary
phases, in HPLC 222-3

tetrahydrofuran 113

as alternative to acetonitrile 241

tetrahydrofuran—water mixture, as
HPLC mobile phase 242

thermal desorption 105-10, 209-10

compared with solvent extraction 210

thermal energy conservation 132

thermal extraction methods 56

thermospray (TSP) ionization
technique 141-2

three-dimensional instruments 28

threshold values (in screening analysis)
35

Subject Index

total analysis systems (TAS) 256
see also miniaturized total analysis
systems
total internal reflection fluorescence
based system 38-9
Toxic Release Inventory (TRI) 68, 69,112
trace metals, measurement of 501, 52
traditional sampling-and-analysis
approach
compared with on-site measurement
26, 45, 50
disadvantages 25
two-dimensional sensors 28

ultracentrifugation 889
ultrafiltration (UF) 88
ultra-performance liquid
chromatography (UPLC) 233-9
advantages over HPLC 235-6, 237
with mass spectrometry (UPLC-MS)
238-9
applications 240-1
pressure range used 237
solvent consumption reduction in 238
ultrasonic-assisted matrix solid-phase
dispersion (UA-MSPD) method 144
ultrasonic slurry sampling 147
ultrasound-accelerated/-assisted
extraction 19, 89, 143
ultrasound-assisted leaching 1434
ultrasound-assisted levitation and
sample transport 1457
ultrasound nebulization 147
ultrasound techniques 1428
safety precautions 148
under-utilized and unnecessary
resources, limitation of 13, 18
underwater microanalyzers 30—1
urinary screening of biomarkers 41-3
UV detectors
in capillary electrophoresis 248
in HPLC systems 213

van Deemter curves 216, 217, 235
van Deemter equation 234
vapour-phase extraction methods 57



Subject Index

vapour-phase extraction-gas
chromatography systems 57
virtual screening 297-8
volatile organic compounds (VOCs)
determination of 160
prevention of emissions 130
regulations on emissions 22

waste criterion [in greenness profile]
68, 69
waste prevention 9, 11, 12, 18, 156
water
critical properties 119, 120
fluorescence-based analysis of 38-9,
178
as mobile phase in elevated-
temperature HPLC 215, 219
pharmaceutical drug residues in 36,
37,389
temperature effect on polarity 219

319

see also ethanol-water mixtures;
supercritical water; superheated
water
Waters Corporation, LC column
packing 220, 234, 235
web camera, in CSPT technique 185, /186
weighting design 300
wireless-sensor networks 31-2
wireless technology 26, 47, 60—1
worker safety (in solvent assessment) 112
“world-to-chip” interfacing (in
microfluidics) 259-61, 276

X-ray fluorescence (XRF) analysis
174-5, 304
compared with laser-induced
breakdown spectroscopy 177-8
portable instrumentation 175-6

zeta potential 247





