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future developments 24
process intensification 24
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process monitoring 44-53
off-line monitoring 46
on-line monitoring 46-53
process safety (in solvent assessment)
112-13
production systems, role of analytical
chemistry 21,22-3
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 24-5
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 276-8
refurbished instrumentation
reasons for purchase 277-8
vendor checklist 278
remote locations, data collection at
29,31-2
renewable resources 8, 10, 13
ResourceConservation and RecoveryAct
(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-temperatureionic liquids (RTlLs),
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 104-5
sample collection, in field analysis 171
sample processing 55
automated 56-7
sample transport systems 55
automated 63--4
with ultrasonic levitation 145-7
sample treatment 55, 56-7, 79-80
common objectives 80
energy-saving procedures 132--48
extraction techniques 80-2, 83
reduced-solvent and solvent-free
methods 82-110, 209-10
sand extracts, analysis of 255
Saran (food wrap), use in digital micro
fluidics devices produced 269, 272
screening 33--44
digital anddroplet microfluidics used267
Selerity Technologies elevatedtemperature HPLC system 221-2
semi-quantitative screening method 34
sensor arrays 159, 163-7
sensor strips 53
sensors, research on 20
separation methods
capillary electrophoresis 244-54
gas phase separations 208-10
liquid green chromatography 21G-44
liquid phase separations 210-76
micronization of 254-76
separation operations, Green
Engineering design 12
sequential injectionanalysis(SlA)60,154
compared with FIA 156-7
high-intensity focused ultrasound
used 148, 157
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sequential injection chromatography
(SIC) 60
simulated moving bed chromatograph
233
single-drop microextraction (SDME
89-91
size-exclusion chromatography (SE(
87
socio-political decisions, influence 0
21-2
sodium dodecylsulfate (SDS) 248
soft lithography 257-8
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 ~
with GC-MS system 41, 42
in laboratory on-line systems 56, 5
miniaturization of97-105
sorbents used 85-6
solid-phase extraction-liquid
chromatography (SPE-HPLC) 8
solid-phase microextraction (SPME)
97-105
advantages 98
calibration methods 99-100
comparison with other techniques 8:
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 89-96
solvent polarity III
solvent viscosity, temperature effect
215,216
solventless methods of sample
preparation 84-9, 209
solvents
alternative 110-32
classification of 113

Subject Index

sequential injection chromatography
(SIC) 60
simulated moving bed chromatography
233
single-drop microextraction (SOME)
89-91
size-exclusion chromatography (SEC)
87
socio-political decisions, influence on
21-2
sodium dodecylsulfate (SDS) 248
soft lithography 257-8
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 97-1 05
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 89-96
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 110-11
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 144-5
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-staterecycle chromatography 233
steroids, analysis of 219
stir-bar sorptive extraction(SBSE) 101-2
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-C0 2)
119-20,121,134,226
combined with ionic liquids 131
supercritical fluid chromatography
(SFC) 123,226-9,244
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
supercritica1 fluids 118-24
hazards associated with 123-4
physical properties compared with
gases and liquids 121
supercritical water (sc-H 20 ) 119
superheated water
as HPLC 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 162-3
sustainability 7
T-sensor 265-6
task-specific ionic liquids (TS1Ls)
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
thennospray (TSP) ionization
technique 141-2
three-dimensional instruments 28
threshold values (in screening analysis)
35
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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 50-I , 52
traditional sampling-and-analysis
approach
compared with on-site measurement
26,45,50
disadvantages 25
two-dimensional sensors 28
ultracentrifugation 88-9
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-assistedmatrix solid-phase
dispersion (UA-MSPD) method 144
ultrasonic slurry sampling 147
ultrasound-acceleratedl-assisted
extraction 19,89,143
ultrasound-assisted leaching 143-4
ultrasound-assisted levitation and
sample transport 145-7
ultrasound nebulization 147
ultrasound techniques 142-8
safety precautions 148
under-utilized and unnecessary
resources, limitation of 13, 18
underwater microanalyzers 30-1
urinary screening of biomarkers 41-3
UY detectors
in capillary electrophoresis 248
in HPLC systems 213
van Deemter curves 216, 217, 235
van Deemter equation 234
vapour-phase extraction methods 57
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vapour-phase extraction-gas
chromatography systems 57
virtual screening 297-8
volatile organic compounds (YO
determination of 160
prevention of emissions 130
regulations on emissions 22
waste criterion [in greenness pro
68,69
waste prevention 9, 11, 12, 18, 1
water
critical properties 119, 120
fluorescence-based analysisof
178
as mobile phase in elevated
temperature HPLC 215, 2
pharmaceutical drug residues i
37,38-9
temperature effect on polarity
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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, II, 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,
37,38-9
temperature effect on polarity 219

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 solventassessment)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

