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aluminium(III) ion
detection of 205,214,215,217,
218,221,229,232,233,235
determination of
in seawater 259, 261
in wastewater 254, 258
formation constants of
complexes 121,145
Aluminon see aurin tricarboxylic acid
(ATA)
americium, separation from other
actinides 170,173,174, 180,185,
189, 190

acetate buffer (for post-column
reactions) 221
acetonitrile, as mobile phase
additive 31-2,133
acid-base properties, chelating ion
exchanger ligands 39, 41-2
acid hydrolysing metals 244
acidic functional groups, protonation
of 72-3
actinides (actinoids)
detection of 205,206,214,221
separation of
by counter-current
chromatography 164,
169-70, 173, 174
by dynamic HPCIC 105, 260,
264, 276, 277
by extraction
chromatography 184-5, 185,
187, 189, 190
adsorption--eomplexing
chromatography 7-8, II
adsorption of metal ions, properties
required 36-7
air conditioning units, baseline
fluctuations due to 229, 231
Alberon see chrom(e)azurol S
alkaline-earth metal ions
detection of 205,213,214,217,
218, 233, 235
formation constants of
complexes 120, 121, 144,
145

retention order affected by mobile
phase parameters 117, 118, 119,
123, 129,264
separation of
in brines 268-9, 273
commercial available chelating
ion exchangers for 64,
68-9
by counter-current
chromatography 171, 173
with dynamically modified
phases 99, 100, 250-1
effect of organic solvent
additives in mobile
phase 31-2, 133
by extraction
chromatography 189, 190
with pre-impregnated
phases 80, 86, 87, 87,
92, 93, 100, 101, 252,
254
temperature effects 124, 125
alkylamidoxime functionalised
silica 57
preparation of 54, 62
alpha coefficients 136
calculations 143
alpha ray spectrometry, detection
using 173, 174
aluminium
separation efficiency affected by
temperature 124,126
speciation analysis for 233, 254

amidoxime functionalised silica 39,
40,64, 141

amidoxime type group 38
a-amino acid type group 38
aminocarboxylic chelating agents,
role of ligand upon complexation
kinetics 19-20
y-aminohydroxamate resin 48, 50
aminophosphonic acid functionalised
silica see APA-silica
3-aminopropylsilica
coverage affected by porous
structure 72
hydrolytic stability 63
reactions 54
surface complexation 16
ammonia
as buffer for post-column
reactions 221
effect on complex
formation 208--10
with PAR, as PCR reagent 255,
256, 257, 259, 260, 268
ampholytic ion exchangers
influence of solution ionic strength
on Cu(II) sorption
capacity 22-3
sorption enthalpy values 28
anion exchangers 119
influence of solution ionic strength
on Cu(II) sorption capacity
22
sorption enthalpy values 27-8
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y-aminohydroxamate resin 48, 50
aminophosphonic acid functionalised
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structure 72
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reactions 54
surface complexation 16
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as buffer for post-column
reactions 221
effect on complex
formation 208-10
with PAR, as PCR reagent 255,
256, 257, 259, 260, 268
ampholytic ion exchangers
influence of solution ionic strength
on Cu(II) sorption
capacity 22-3
sorption enthalpy values 28
anion exchangers 119
influence of solution ionic strength
on Cu(II) sorption capacity
22
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Antarctic saline lake waters 245, 261,
265, 266
APA-silica 39,41,60
applications
in fine chemicals analysis 264,
271
in sediment analysis 271,275
preparation of 54, 62
argentation chromatography 9
aromatic interactions 2
arsenazo I
chemical structure 202
as PCR reagent 207,214
arsenazo III
chemical structure 202
data for formation of coloured
complexes with various metal
ions 205--6
as mobile phase ligand 98
as PCR reagent 12,122, 130, 164,
169,171,172,173,180,184, 186,
187,188,189,207,214,221,225,
245,246,247,248,253,264,265,
274
ascorbic acid, as mobile phase
additive 247, 271, 272, 275
atomic emission spectrometry
(AES), detection using 167, 168,
171
atomic spectroscopic methods,
limitations 243, 276
aurin tricarboxylic acid (ATA)
chemical structure and physical
data 83
impregnated phases using 89, 90
azo type metallochromic ligands,
selectivity 92, 93
barium ion
detection of 213,217,230,235
determination of 87,99-100, 101,
252-3, 254
in mineral water 248,252-3,254
in oil well brines 247, 262, 267
formation constants of
complexes 120,145
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baseline noise
reduction of 226--30
types 224-6
baseline wander 225
basic chromatographic principles 1-3
beryllium ion
detection of 205,215, 221
determination of
in fresh/potable water 251-2
in seawater 259-60, 262
in sediments 271-2,275
formation constants of
complexes 121, 145
separation from other alkaline
earths 251-2
bioethanol 281
biofuels
determination of trace metals
in 249,281
separation of metal ions in 133,281
biological materials, analysis
of 242-3, 276, 277, 279, 280
bis(2-ethylhexyl)phosphonic acid
(BEHPA), as stationary phase in
HSCCC 162, 171
bis(2-ethylhexyl)succinamic acid
(BEHSA), as stationary phase in
HPEC 181, 185, 186
bis(2-hydroxyethyl)-dithiocarbamate
(BHEDTC), as PCR reagent 216
bismuth(III) ion
detection of 205, 214, 235
determination in sediments 271
bis( 1,1,3 ,3-tetramethylbutyl)phos
phinic acid (HMBP), as stationary
phase in HPEC 178, 180, 182, 188
borate buffer (for post-column
reactions) 221, 245
brines (industrial/oil-well), analysis
of ]3,86,87,247,26]-2,265-9,273
5-Br-PADAP
data for formation of coloured
complexes with various metal
ions 205-6
as PCR reagent 201,202,213,219,
222

Subject Index

CA 12, as stationary phase in
HSCCC 162, 172
cadmium(II) ion
detection of 200,204,205,210,212,
213,214,216,217,218,220,233
determination of
in foodstuffs 249, 278, 279
in fresh and potable water 248,
251
formation constants of
complexes 120, 145
temperature effect on separation
efficiency 124, 125
caesium iodide, analysis of 263, 268
calcium ion
detection of 213,214,216,217,
218,230,235
determination of, in
seawater 256-7
formation constants of
complexes 120, 145
calmagite (CAL)
chemical structure and physical
data 84
impregnated phases using 91,92,
93
as PCR reagent 85, 215
carboxylic acid type cation
exchangers 64, 65-6
CAS see chromazurol S
Castner-Kellner process 265-6
cation exchangers
commercially available 65-6
influence of solution ionic strength
on Cu(II) sorption capacity 22
sorption enthalpy values 28
chelate, meaning of term 6
chelating ion exchange ligands
effects of immobilisation 67, 70
properties 36-42
acid-base properties 39, 41-2
adsorption of metal ions 36-7
functional selectivity 37-9, 40
ligand chemical stability 37
suitable coordinating sites 37
types 37, 38
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chelating ion exchangers
advantages compared with ion
exchange sobents 242-3
commercially available 64--7,68-9
complexation kinetics at surface
of 17-21
coordinating groups used 37, 38
with covalently bonded chelating
groups 42-67
equilibria within 21-7
exploitation of advantages 242-3
first developed 10
historical development of 10-11
monolithic 77-9
polymer-based 46-53
silica-based 54--64
surface complexes 16-17
two-step formation of 17-18
synthetic methods 42-6
direct immobilisation (single
step grafting) approach 42-3
oxirane chemistry
approach 45-6, 54
surface assembly method 43-4
two-step reaction process 45-6,
54
types 42
chelating stationary phases 35-115
dynamically modified phases 79,
95-108
evolution of 9-11
homogeneous distribution of
functional groups in 36
hydrolytic stability
requirements 35
impregnated 79-80, 80-95
mass-transfer requirements 36
matrix effects 67, 70-9
monolithic materials 77-9
particle porosity effects 73-4
phase effects 73-4
surface distribution of
ligands 70-3
mechanical stability
requirements 35
mixed mode retention on 4
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groups 42-67
equilibria within 21-7
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polymer-based 46-53
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synthetic methods 42-6
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step grafting) approach 42-3
oxirane chemistry
approach 45-6, 54
surface assembly method 43--4
two-step reaction process 45-6,
54
types 42
chelating stationary phases 35-115
dynamically modified phases 79,
95-108
evolution of 9-11
homogeneous distribution of
functional groups in 36
hydrolytic stability
requirements 35
impregnated 79-80, 80-95
mass-transfer requirements 36
matrix effects 67, 70---9
monolithic materials 77-9
particle porosity effects 73--4
phase effects 73--4
surface distribution of
ligands 70-3
mechanical stability
requirements 35
mixed mode retention on 4
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surface distribution of covalently
bound ligands 70---3
homogeneous coverage 71, 71
'island-like' coverage 70, 71
random coverage 70, 71
thermal stability requirements 36
chelation
meaning of term 3
separation selectivity affected
by 3--4,6
'chelation effect' 3, 4, 72
chelation ion chromatography
(CIC) 5-6
chelation ion exchange 4
compared with ion exchange 46,
92
Chelex-IOO resin 46,72,254
chiral phase chromatography
(CPC) 4,67
chlor-alkali industry brine, alkaline
earth metal determination of 268,
273
chloride ion
formation constants of complexes
with various metal ions 120-1,
145
as mobile phase ligand 144, 145,
146
4-chlorodipicolinic acid
chemical structure and physical
data 106
dynamic modification of stationary
phase by 141,278--9
as mobile phase ligand 107-8, 107,
141,249,250,251
chlorophosphonazo III
chemical structure 202
as PCR reagent 52, 98, 207,
214
chlorosulfonazo III, as mobile phase
ligand 98
chromatofocusing of proteins and
peptides 67, 151-2
chrom(e)azurol S (CAS)
chemical structure and physical
data 82,202
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chrom(e)azurol S (CAS) (continued)
impregnated phases using 80, 85,
91,92,93,261
as PCR reagent 207,215,222,232,
245,247,248,275
chromium ions, detection 205,215,
235
chromotropic acid, bisazo
derivatives 207
chromotropic acid type group 38
citric acid
in direct photometric
detection 141, 194
as mobile phase ligand 211
cobalt(II) ion
detection of 200,204,205,210,
213, 214, 215, 216, 217, 220, 235
determination of, in fresh and
potable water 248, 251
formation constants of
complexes 120, 145
commercially available che1ating ion
exchangers 64-7, 68-9
competitive complexation
of ligands in mobile phase 138--40,
166-7,208-12
of metal ions in mobile
phase 146-7
complex mixtures of metal,
simultaneous separation of
242
complex samples, analysis of 242
complexation, separation selectivity
affected by 3
complexation ion chromatography
5,9
concentration gradient elution 147-8
example(s) 149, 177, 245
conditional formation constants 136,
137, 143--4
conductimetric detection 179, 248,
257
coordinate bonding 2
copper(II) ion
detection of 204, 205, 212, 213,
214,215,216,217,218,235
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determination of
in drinking water 253, 256
in estaurine and sea water 256,
258, 259
in foodstuffs 249, 278, 279,
279
in seawater 246, 256, 259
formation constants of
complexes 121,145
counter-current chromatography
(CCC) 8-9, 158-70
applications 169-70, 171-3
classification of methods 159
see also high-performance
centrifugal partition
chromatography; high-speed
counter-current
chromatography
CPC surfactant 222
o-cresolphthalein complexone
(o-CPC)

chemical structure and physical
data 82,202
as mobile phase ligand 245
as PCR reagent 249, 250
see also phthalein purple
m-cresolphthalexon S see xylenol
orange
o-cresolphthalexon S see xylenol
orange
CTAB surfactant 222
Cyanex 272, as stationary phase in
HSCCC 162, 171
Cyanex 301, as stationary phase in
HSCCC 162, 172
dative covalent bonding 2
desorption of metal ions 21
detection
by alpha ray spectrometry 173,
174
by atomic emission
spectrometry 167, 168, 171
conductimetric 179, 248, 257
fluorescent detection,
reagents 207, 217-18
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in hyphenated techniques 234-6
by ICP-MS 173, 185, 189, 190,
236, 247, 249, 277, 280
photometric detection
after post-column change of
pH 102, 103, 104
after post-column reactions 13,
195-222
mobile phase ligands
facilitating 98, 99, 100, 101,
141, 194-5
by scintillation counter 172, 173
see also photometric detection;
post-column reactions
detector noise
electronic methods for reduction
of 226-7
measurement of 224
types 224-6
dialkylphosphinic acids, as
stationary phases in HSCCC
162, 166
dialkylphosphonic acids, as stationary
phases in HSCCC 162, 166
dialkylphosphoric acids, as stationary
phases in HSCCC 161, 162, 163,
166
dichlorophenyldithiophosphinic acid
(DCPDTPI), as stationary phase in
HSCCC 162, 172
dicyclohexano-18-crown-6
(DCHI8C6), as stationary phase in
HSCCC 163, 173
N,N' -diethyJcarbamoylmethylene
phosphonic acid di-n-hexyl ester
(DHDECMP), as stationary phase
in HSCCC 162, 173
di-(2-ethylhexyl)phosphoric acid
(DEHPA)
as stationary phase in HPEC 182,
186, 187, 188
as stationary phase in
HSCCC 161,162, 163,164,166,
167, 168, 17l
diffusion coefficient, mobile-phase
solutes 29
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in hyphenated techniques 234-6
by ICP-MS 173, 185, 189, 190,
236, 247, 249, 277, 280
photometric detection
after post-column change of
pH 102, 103, 104
after post-column reactions 13,
195-222
mobile phase ligands
facilitating 98,99, 100,101,
141, 194-5
by scintillation counter 172, 173
see also photometric detection;
post-column reactions
detector noise
electronic methods for reduction
of 226-7
measurement of 224
types 224-6
dialkylphosphinic acids, as
stationary phases in HSCCC
162, 166
dialkylphosphonic acids, as stationary
phases in HSCCC 162, 166
dialkylphosphoric acids, as stationary
phases in HSCCC 161, 162, 163,
166
dichlorophenyldithiophosphinic acid
(DCPDTPI), as stationary phase in
HSCCC 162, 172
dicyclohexano-18-crown-6
(DCHI8C6), as stationary phase in
HSCCC 163, 173
N,N' -diethylcarbamoylmethylene
phosphonic acid di-n-hexyl ester
(DHDECMP), as stationary phase
in HSCCC 162, 173
di-(2-ethylhexyl)phosphoric acid
(DEHPA)
as stationary phase in HPEC 182,
186, 187, 188
as stationary phase in
HSCCC 161,162, 163,164, 166,
167, 168, 171
diffusion coefficient, mobile-phase
solutes 29

diglycolic acid, as complexing
agent 120-1, 140
J3-diketonate function alised silica 56
preparation of 54, 62
J3-diketonate type group 38
N,N'-dimethyl-N,N'-dibutyldode
cyloxyethylmalonamide
(DMDBDDEMA), as stationary
phase in HSCCC 162, 174
N,N'-dimethyl-N,N'
dioctylhexylethoxymalonamide
(DMDOHEMA), as stationary
phase in HSCCC 162,173
di-2-methylnonylphosphoric acid
(DMNPA), as stationary phase in
HSCCC 162,171
Dionex CIC system 5-6,244
Dionex PCR systems 201
Dionex resins and columns 51,64,68,
76,90,91
1,5-diphenylcarbazide, as PCR
reagent 215
Diphonix resin 229
dipicolinic acid
chemical structure and physical
data 106
as direct photometric detection
reagent 141, 194
dynamic modification of stationary
phase by 105,246,252,253,260,
263, 264, 270, 274, 276, 277
effect on complex formation 211
formation constants of complexes
with various metal ions 120-1,
145

as mobile phase ligand 132, 134,
140, 141,210,212,225,247,248,
249
dipole-dipole interactions 2, 4
direct current plasma atomic emission
spectrometry (DCP-AES),
detection using 167, 168
dispersion (London) forces 2
distribution ratio
of chelating ligands, in extraction
chromatography 177-8
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distribution ratio (continued)
of metal ions 23, 158
in competitive complexation
elution 139
in counter-current
chromatography 163
in mixed mode mechanism
23--4
in substrate-only complexation
elution 137
dithiocarbamate functionalised
silica 61
preparation of 54, 62
dithiocarbamates, as PCR
reagents 202,207,216
dithizones, as PCR reagents 202,203,
207,214-15, 222
dodecyl crown ethers, in stationary
phase for HPEC 183, 189
drift (of baseline) 224,225
drinking water, analysis of 85, 248
droplet centrifugal partition
chromatography (OCPC) 159
droplet counter-current
chromatography (OCCC) 159
dynamically modified stationary
phases 79, 95-108
advantages of use 98-9, 100
applications
actinides separation 105, 260,
264, 276, 277
alkaline-earth separation 99,
100,250-1,261,266
transition-metal separation 53,
98,99, 101-4, 105-8,250-1,
253, 255, 257
aromatic and heterocyclic acids
used 104-8, 141,246,252,253,
260,263,264,270,274,276,277,
278-9
compared with pre-impregnated
phases 100, 101
metallochromic ligands
used 97-104, 141,245,248,250,
261,266,275-6
theory 95-7
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ECR see eriochrome cyanine R
EOTA
as PCR additive 272, 275
see also zinc EDTA
effective (chelating) capacity of
stationary phases 71
3-aminopropylsilica 72
IDA-silicas 74
electrostatic interactions 2, 4, 16
suppression of 25
effect of mobile phase ionic
strength 21-3,24,26,35,
116-19
elution 116-54
see also mobile phase
elution modes 135-54
gradient elution 147-54
pH step gradient mode 85, 86,
89, 90, 149-54
isocratic elution 135--47
English Channel, uranium levels
in 260
equilibrium stability constants,
IDA-metal complexes 25
eriochrome black T, as PCR
reagent 215,222
eriochrome cyanine R (ECR), as PCR
reagent 215,232,258
estuarine seawater, analysis of 148,
256, 260
ethanol (as biofuel) 281
trace metals in 249, 281
ethylenediamine, as mobile phase
ligand 188, 245
ethylenediamine type group 38
2-ethylhexylphosphonic acid (EHPA)
as stationary phase in HPEC 188
as stationary phase in
HSCCC 162, 165, 166
ethylphosphonic acid, complexes with
various metal ions 120-1
Evian mineral water 257
extraction chromatography 8,9, 11,
170, 174-90
applications 180, 184-7
examples listed 188-90

Subject Index

chelating reagents used 178-80,
181-3
compared with HPCIC 174
stationary phase supports 175--6
eyewash saline solution, analysis
of 249, 265, 272
fast centrifugal partition
chromatography (FCPC) 159
fine chemicals, analysis for trace
metals 263--4, 269-71
flow-injection analysis (PIA), post
column reactions used 196
fluorescent detection, PCR reagents
used 207,217-18,232-3,258,259
foodstuffs, analysis of 249, 278-9
formation constant(s) 24, 136
(logarithms) listed for various
metal complexes with common
ligands 120-1, 148
plots 143--4, 145
fresh water
determination of trace metals
in 248, 250--4
speciation study for
aluminium 233
functional groups, homogeneous
distribution in chelating stationary
phases 36
gallium(III) ion, detection of 217,
233, 235
galvanic bath waste waters, analysis
of 249
glutamic acid bonded silica 41,59,
133

3-g1ycidoxypropyl groups, silica
activated by 46
glycine cresol red (GCR)
chemical structure and physical
data 83
impregnated phases using 91, 92,
93
gradient elution 147-54
concentration gradients 147-8,
149

Su~ject

Index

chelating reagents used 178-80,
181-3
compared with HPCIC 174
stationary phase supports 175-6
eyewash saline solution, analysis
of 249, 265, 272
fast centrifugal partition
chromatography (FCPC) 159
fine chemicals, analysis for trace
metals 263--4, 269-71
flow-injection analysis (FIA), post
column reactions used 196
fluorescent detection, PCR reagents
used 207,217-18, 232-3,258,259
foodstuffs, analysis of 249, 278-9
formation constant(s) 24, 136
(logarithms) listed for various
metal complexes with common
ligands 120-1, 148
plots 143--4, 145
fresh water
determination of trace metals
in 248, 250--4
speciation study for
aluminium 233
functional groups, homogeneous
distribution in chelating stationary
phases 36
gallium(III) ion, detection of 217,
233,235
galvanic bath waste waters, analysis
of 249
glutamic acid bonded silica 41, 59,
133
3-g1ycidoxypropyl groups, silica
activated by 46
glycine cresol red (GCR)
chemical structure and physical
data 83
impregnated phases using 91, 92,
93
gradient elution 147-54
concentration gradients 147-8,
149
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pH gradients 149-54
examples 85,86,89,90, 171,
172,173
gypsum, determination of trace
metals in 247, 272, 274-6, 276
hafnium(IV) ion, detection of 205,214
heavy metal ions
detection of 200, 201, 204, 205,
212,213,214,216,217
elution order affected by mobile
phase ionic strength 117-18
separation of 8, 49, 50, 51, 53, 86,
87, 89, 90, 92, 93
heavy metals, isolation and separation
of 8
high-performance centrifugal
partition chromatography
(HPCPC) 159
commercial equipment 161
instrumental designs 160
high-performance chelation ion
chromatography (HPCIC)
advantages 168, 243--4, 254-5
comparison with HSCCC 161,168
current status 13
detection methods 194-235
elution modes 135-54
first example 12
limitations 244
meaning of term 5
metals successfully separated by 244
mobile phase parameters 116-34
practical applications 245-9,
250-81
stationary phases 35-115
temperature effects 27-9, 124-30
high-performance extraction
chromatography 170, 174-90
applications 180, 184-7
examples listed 188-90
extracting/chelating ligands
used 178-80, 181-3
retention mechanism influenced by
ligand loading stability 177-8
stationary phase supports 175-6
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high-performance ion exchange
chromatography (HPIEC) 5
high-performance liquid
chromatography (HPLC)
interactions involved 1-3
normal-phase (NP-HPLC) 1,2
reversed-phase (RP-HPLC) 1, 2
high-speed counter-current
chromatography (HSCCC) 159
advantages 168-9
applications 169-70, 171-3
commercial equipment 161
comparison with HPCIC 161, 168
efficiency of metal separations
using 167-9
extracting ligands 161-3
(listed) 162-3
separation efficiencies 161, 167-9
separation selectivity 163-7
Highland Spring mineral water 254
historical developments 6---9
HMBP see bis(l,1,3,3
tetramethylbutyl)phosphinic acid
8-HQ see 8-hydroxyquinoline
8-HQS see 8-hydroxyquinoline-5
sulfonic acid
human lung tissue, determination of
plutonium in 249, 279, 280
hydration sphere, of metal cations,
factors affecting disruption of 19
hydrodynamic counter-current
chromatography 159
instrumentation for 160
see also high-performance
centrifugal partition
chromatography; high-speed
counter-current
chromatography
hydrogen bonding 2
hydrolytic stability of stationary
phases 35, 62-4
hydrophilic interaction liquid
chromatography (HILlC) 67
hydrophobic complexing ligands
in counter-current
chromatography 158
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in dynamic HPCIC 95, 104, 105,
141
in extraction chromatography 8,
170,178-80,181-3
hydrophobic stationary phases 47,
48,91,93,96,99, 133, 141, 175
hydrostatic counter-current
chromatography 159
instrumentation for 160
hydroxamic acid type group 38
4-hydroxy- N,N-dihex ylbutyramide
(4HHBA), as stationary phase in
HPEC 179, 182, 184, 189
tX-hydroxyisobutyric acid (tX-HIBA),
in mobile phase 105, 178, 184, 186,
187, 188, 189
hydroxylamine, as buffer for post
column reactions 221
8-hydroxyq uinoline
chemical structure 202
as direct photometric detection
reagent 141
early use in HPCIC 18, 19,
54, 141
as PCR reagent 216
in precipitation
chromatography 6, 7
8-hydroxyquinoline bonded silica,
preparation of 43-5
8-hydroxyquinoline type group 38
8-hydroxyq uinoline-5-sulfonic acid
(8-HQS)
chemical structure 202
with MgCDTA, as PCR
reagent 217,233
with MgEDTA, as PCR
reagent 217, 233
as mobile phase ligand in IEC 98
as PCR reagent 189,207,217,233
8-hydroxyquinolinium ion
as chelating reagent 119
as counter-ion 119
Hypersil C I8 column, in extraction
chromatography 184, 186, 188, 189
hyphenated techniques, detection
in 234-6
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ICP-MS see inductively coupled
plasma mass spectrometry
IDA functionalised phases, effect of
stationary phase structure on
separation selectivity 76
IDA functionalised resin 46, 72, 254
IDAA SAMMS chelating ion
exchanger 72
IDA-silica 58-9
applications
commercial brines 268,273
fine chemicals analysis 263,
264-5, 269, 270
seawater analysis 256, 258,
260

water analysis 251-2, 253-4,
255, 256, 257
commercially available 64,68
dependence of effective capacity on
particle porosity 74
elution order of metal ions affected
by mobile phase
parameters 117-19,123,132,
134
hydrolytic stability 63
pH dependence for metal ion
retention 38-9, 40
separation selectivity, factors
affecting 27, 38-9,40,
75,76, 124,126,130,
200, 201

iminodiacetic acid (IDA)
complexes with various metal
ions 25, 120-1
stability in water-methanol
solutions 31, 32
see also poly-IDA
iminodiacetic acid (IDA) functional
groups 18, 19, 38
ion-pair formation with divalent
metal cations 18, 19
iminodiacetic acid (IDA)
functionalised resins 10-11
see also IDA-silica
immobilised artificial membrane
chromatography (lAMC) 4
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ICP-MS see inductively coupled
plasma mass spectrometry
IDA functionalised phases, effect of
stationary phase structure on
separation selectivity 76
IDA functionalised resin 46, 72, 254
IDAA SAMMS chelating ion
exchanger 72
IDA-silica 58-9
applications
commercial brines 268, 273
fine chemicals analysis 263,
264-5,269,270
seawater analysis 256, 258,
260
water analysis 251-2, 253-4,
255, 256, 257
commercially available 64, 68
dependence of effective capacity on
particle porosity 74
elution order of metal ions affected
by mobile phase
parameters 117-19,123,132,
134
hydrolytic stability 63
pH dependence for metal ion
retention 38-9, 40
separation selectivity, factors
affecting 27, 38-9, 40,
75,76, 124, 126, 130,
200,201
iminodiacetic acid (IDA)
complexes with various metal
ions 25, 120-1
stability in water-methanol
solutions 31, 32
see also poly-IDA
iminodiacetic acid (IDA) functional
groups 18, 19, 38
ion-pair formation with divalent
metal cations 18, 19
iminodiacetic acid (IDA)
functionalised resins 10-11
see also IDA-silica
immobilised artificial membrane
chromatography (IAMC) 4
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immobilised metal ion affinity
chromatography (IMAC) 3, 9,
67,77
impregnated stationary phases 79,
80-95
disadvantages of use 97-8
effect of mobile phase pH 31
effects of resin structure upon
ligand impregnation 89-95
metallochromic ligands used 80,
81-4,85-8,91,92,93,252,254,
256,259,261,261,263,265,267,
268, 274, 276, 278
production of 88-9
stability 88-9
indium(III) ion
detection of 205, 217, 233, 235
formation constants of
complexes 121, 145
induction (polarisation) forces 2
inductively coupled plasma mass
spectrometry (ICP-MS)
detection using 173, 185, 189, 190,
236, 247, 249, 254, 277, 280
determination of radioisotopes
by 236,276
in hyphenated systems 180, 235,
236
limitations 243, 276
inner-sphere complexes 19
dissociation of 21
ion chromatography (IC) 4, 5, 243
limitations 244
ion-dipole interactions 2, 4
ion exchange, definition 5
ion exchange chromatography
(1EC) 4,243
compared with chelation-based
methods 46
electrostatic interactions in 2, 4
temperat ure-responsive
selectivity 28
ion exchange resins, first
discovered 10
ion-induced dipole interactions 2
ion-ion interactions 2, 4
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IonPac CG 12AjCS 12A column 31-2,
64,68, 124, 127, 128, 129, 131, 134
IonPac CS5 column 210,212
IonPac CSI5 column 64,65,68, 127
ion-pairs, formation in surface
complexation 18-19
iron, speciation analysis in drinking
waters 253--4, 257
iron(II) ion
detection of 205,213,215,216,
217, 235
determination of, in
foodstuffs 249, 279
formation constants of
complexes 120, 145
separation from Fe(lII) 145, 167,
168, 253--4, 257
iron(III) ion
detection of 205, 212, 213, 216,
221, 232, 235
determination of, in seawater 259,
261
formation constants of
complexes 121, 145
separation from Fe(II) 145, 167,
168, 253--4, 257
Irving-Williams order (of metal
complexes) 144
isocratic elution 135--47
competing ligands in 140-2
examples 41,104, 107, 130, 168
prediction of retention and
selectivity relationships 142-3
speciation plots 143
types
competitive complexation of
ligands in mobile
phase 138--40
competitive complexation of
metal ions in mobile
phase 146-7
substrate-only
complexation 137-8
isotope ratio analysis 272, 274
itaconic acid functionalised
column 64,68,124,125,127-8,258

Subject Index

Kelex-IOO impregnated ODS
column 230
kinetic theory of chromatography 28
knitted loop reactors (for post
column reactions) 198, 199
Kryptofix 222 178
laboratory chemicals, analysis for
trace metals 247, 262--4, 268-71
lactic acid, as mobile phase
additive 85,87, 141, 149, 150,151,
245, 246, 247, 248, 249, 254, 268,
278
lanthanides (Ianthanoids)
detection of 205,213,214,215,
217,221,235
retention affected by mobile phase
parameters 128,129,131,134
separation of
by counter-current
chromatography 163, 164,
169, 171, 172, 173
by extraction
chromatography 8, 178, 179,
180,184, 186-7,187,188,189
by HPCIC 50,51,52, 103, 104,
118-19, 122, 128, 130
by paper precipitation
chromatography 7
stability constants for
chelates 118, 122
lead(II) ion
detection of 201, 204, 205, 212,
213,214,216,217,235
determination of
in foodstuffs 249, 278, 279
in seawater 246, 256, 259
formation constants of
complexes 121, 145
LiChrospher C-18 column, in
extraction chromatography 187,
188
ligand-exchange liquid
chromatography 3, 9, 64
ligand-impregnated stationary
phases 79-80, 80-95

Subject Index

effect of mobile phase pH 31
see also impregnated stationary
phases
limit of detection (LaD)
calcula tion using signal-to-noise
(SjN) measurements 223, 224
factors affecting 223
methods for improving 222-30
PCR reagents 212
(listed) for chemiluminescent
detection 234, 235
(listed) for fluorescent
detection 217-18
(listed) for photometric
detection 213-16
see also baseline noise
limit of qualification (LOQ) 223
liquid-liquid chromatographic
methods
counter-current
chromatography 158-70
extraction chromatography
170-90
LIX 63, as stationary phase in
HSCCC 163, 173
London (dispersion) forces 2
long-term noise 224, 225
luminol, chemiluminescent detection
using 234, 235
lumogallion
chemical structure 202
as PCR reagent 126,218,229,233,
246,258,259
Lysofon see aurin tricarboxylic acid
(ATA)
macro-reticular polystyrene based
resins, PAR-impregnated 92,94
magnesium ion
detection of 213,214,215,217,
218, 230, 235
determination of, in seawater 256-7
formation constants of
complexes 120, 145
maleic acid, as complexing
agent 120-1, 140

Subject Index

effect of mobile phase pH 31
see also impregnated stationary

phases
limit of detection (LOD)
calculation using signal-to-noise
(SIN) measurements 223, 224
factors affecting 223
methods for improving 222-30
PCR reagents 212
(listed) for chemiluminescent
detection 234, 235
(listed) for fluorescent
detection 217-18
(listed) for photometric
detection 213-16
see also baseline noise
limit of qualification (LOQ) 223
liquid-liquid chromatographic
methods
counter-current
chromatography 158-70
extraction chromatography
170-90
LIX 63, as stationary phase in
HSCCC 163, 173
London (dispersion) forces 2
long-term noise 224, 225
luminol, chemiluminescent detection
using 234, 235
lumogallion
chemical structure 202
as PCR reagent 126,218,229,233,
246, 258, 259
Lysofon see aurin tricarboxylic acid
(ATA)
macro-reticular polystyrene based
resins, PAR-impregnated 92,94
magnesium ion
detection of 213,214,215,217,
218, 230, 235
determination of, in seawater 256--7
formation constants of
complexes 120, 145
maleic acid, as complexing
agent 120-1, 140
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mandelic acid
chemical structure and physical
data 106
as mobile phase ligand 105, 141,
189
manganese(II) ion
detection of 200, 204, 205, 210,
212,213,215,216,217,218,220
determination of
in foodstuffs 249, 279
in fresh and potable water 248,
251
in seawater 246, 256, 259
formation constants of
complexes 120,145
mass-transfer requirements 36
mechanical stability requirements 35
MEDUSA speciation plotting
software 143, 208
2-mercaptopropionic acid, as PCR
reagent 216
mercury(II) ion
detection 205,213,214,215
formation constants of
complexes 121, 145
metal-ion chelation chromatography
(MICC) 5
metal speciation analysis 234-5
metal speciation plots 143, 208,209
metallochromic ligands
chemical structures and physical
data 81-4
dynamical modification of
stationary phases by 97-104,
141,245,248,250,261,266,275
impregnated (pre-coated)
stationary phases using 76,
80-95,252,254,256,259,261,
261, 265, 267, 274, 276
methanol-water mixture, as mobile
phase 31,32,99,133,134,189,246,
248, 249, 281
N-methyl P-13 resin 48, 50
methylthymol blue (MTB)
chemical structure and physical
data 81
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methylthymol blue (MTB)
(con tinued)

as direct photometric detection
reagent 275-6
impregnated phases with 86-8, 91,
92, 93, 252, 254, 261, 265, 267,
278
as mobile phase ligand 99, 100-4,
141,247
as PCR reagent 207
Metrohm PCR system 20 I, 203
milk powder, analysis of 249, 278
Milligat type pump 196, 203
mine process water, analysis of 248,
250
mineral water, analysis of 170, 248,
252-3, 253, 254, 256, 257
minerals, determination of trace
metals in 247, 272, 274-6, 276
mobile phase
chelating ligand(s) in 95-108
see also dynamically modified
stationary phases
competing complexing ligands
in 140-2
electrolyte additives 119, 123
non-complexing, selectivity in 24-6
on-line purification of 229-30
organic solvent additives in 31-2,
132-4
oxidising and reducing agents
in 134
parameters influencing separation
performance 116-34
ionic strength 19,21-3,24,26,
35, 116-23
organic solvent additives 31-2,
132-4
oxidising and reducing
agents 134
pH 19,29-31,41-2,130-2
temperature effects 124-30
secondary equilbria within 26-7
molar extinction coefficient 219
complexes with various PCR
reagents 205--6,219,220

Index

molybdenum(VI), detection of 216
monolithic chelating ion
exchangers 77-9
moving-average smoothing
algorithm 227, 229
multidimensional HPCIC, seawater
analysis using 245, 257-8
multiple wavelength approach, noise
suppression using 227-9
neptunium, separation from other
actinides 180,185,189,190
neptunium(IV) ion, detection of
206

nickel(I1) ion
detection of 204,205,212,213,
214,216,217,235
determination of, in seawater 246,
256, 259
formation constants of
complexes 120, 145
nitro-PAPS
chemical structure 202
as PCR reagent 200,207,213,219,
220,221
noise reduction methods 226-30
electronic methods 226-7
mechanical methods 226
multiple wavelength
approach 227-9
software methods 227
non-aq ueous solvents, determination
of trace metals in 280-1
nuclear industry applications,
liquid-liquid chromatographic
methods 169-70,174, 180, 186,
187, 187
octadecylsilica (ODS) phases
in dynamic HPCIC 101-4, 105
in extraction
chromatography 175-6, 177
offshore oil well brines, analysis
of 87,247,261-2,267
oligoethyleneamine functionalised
silicas 152
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oligoethylenediamines, protonation
constants 73
open-tubular reactors (for post
column reactions) 198,199
orange II (OIl), impregnated phases
using 91, 92, 93
organic solvents, as mobile phase
additives 31-2, 132-4
outer-sphere complexes
conversion to inner-sphere
arrangement 19
dissociation of 21
factors affecting formation of 18
oxalic acid
formation constants of complexes
with various metal ions 120-1,
145
as mobile phase ligand 105, 132,
140,144,146,211,245,246,249,
255
oxidising agents, as mobile phase
additives 134
oxirane chemistry 45-6, 54, 62
3-oxo-pentanedioicacid bis-[bis-(2
ethylhexyl)-amide] (OPAEHA), as
extracting ligand in HPEC 183,185
3-oxo-pentanedioicacid bis
diisobutylamide (OPAIBA), as
extracting ligand in HPEC 183, 185
oyster tissue, determination of trace
metals in 249, 279
IT-IT interactions 2, 104-5
P-13 resin 48, 50
packed-bed reactors (for post-column
reactions) 197-8
PAN, as PCR reagent 204,213
PAOOP see 2-(2-pyridylazo)-4
(octyloxy)phenol
paper mill wastewater, determination
of aluminium in 254, 258
paper precipitation
chromatography 7
PAR see 4-(2-pyridylazo)-resorcinol
PC-88A
as mobile phase in HPEC 188
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Subject Index

oligoethylenediamines, protonation
constants 73
open-tubular reactors (for post
column reactions) 198, 199
orange II (011), impregnated phases
using 91,92,93
organic solvents, as mobile phase
additives 31-2, 132-4
outer-sphere complexes
conversion to inner-sphere
arrangement 19
dissociation of 21
factors affecting formation of 18
oxalic acid
formation constants of complexes
with various metal ions 120-1,
145

as mobile phase ligand 105, 132,
140, 144,146,211,245,246,249,
255
oxidising agents, as mobile phase
additives 134
oxirane chemistry 45-6, 54, 62
3-oxo-pentanedioicacid bis-[bis-(2
ethylhexyl)-amide] (OPAEHA), as
extracting ligand in HPEC 183, 185
3-oxo-pentanedioicacid bis
diisobutylamide (OPAIBA), as
extracting ligand in HPEC 183, 185
oyster tissue, determination of trace
metals in 249, 279
n-n interactions 2, 104--5
P-13 resin 48, 50
packed-bed reactors (for post-column
reactions) 197-8
PAN, as PCR reagent 204, 213
PAOOP see 2-(2-pyridylazo)-4
(octyloxy)phenol
paper mill wastewater, determination
of aluminium in 254, 258
paper precipitation
chromatography 7
PAR see 4-(2-pyridylazo)-resorcinol
PC-88A
as mobile phase in HPEC 188

as stationary phase in HPEC 188
as stationary phase in
HSCCC 162, 166,169, 170, 17l,

172
see also 2-ethylhexylphosphonic

acid (EHPA)
PCR see post-column reaction
PCV see pyrocatechol violet
Pearson acid-base concept 37
peristaltic pumps (in post-column
reactors) 196-7
short-term noise/pulsations due
to 226
pH step gradient elution 149-54
examples 85, 86, 89, 90, 164, 165,
171,172,173,245,246,247,248,
268
phase volume ratio 23
I, 10-phenanthroline, as PCR
reagent 201,216
phenanthroline type group 38
m-phenylenediglycine-based ion
exchange resins 10
phenylhydrazone bonded silica
column 279
I-phenyl-3-methyl-4-benzoyIpyrazol
5-one (HPMBP), as stationary
phase in HSCCC 162, 173
I-phenyl-3-methyl-4
capryloylpyrazol-5-one (HPMCP),
as stationary phase in HSCCC 162,
172
photometric detection
after post-column change of
pH 102, 103, 104
direct detection reagents 141,
194--5,261,266,275-6
mobile phase ligands
facilitating 98,99,100,101, 141,
194--5
post-column reagents used 12, 13,
203-19
(listed) 202,213-16
see also post-column reaction
(PCR) reagents
phthalein purple (PP)
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chemical structure and physical
data 82
as direct photometric detection
reagent 141,245,248,250,261,
266
dynamic modification of stationary
phase by 99, 141,245,248,250,
261,266
impregnated phases using 75, 76,
80,85,91,92,93,99,100,101,
274, 276
as mobile phase ligand 99-100,
100,101, 141,246,248
as PCR reagent 78, 171, 190,207,
214
picolinic acid
chemical structure and physical
data 106
as direct photometric detection
reagent 194-5
formation constants of complexes
with various metal ions 120-1,
145
as mobile phase ligand 105, 140,
144,145,146,150,245,255,256,
260
plutonium
determination in environmental
and biological samples 236, 276,
277, 279, 280
separation from other
actinides 170,174,180,185,189,
190, 276, 277, 279, 280
poly(acrylonitrile-DVB) resins
48, 52
polyampholyte containing mobile
phases 140-1
polyampholyte ion exchangers 22-3
polyampholyte polybuffer mobile
phases 152-3
chemical structures 153, 154
poly(aspartic acid) functionalised
silica 67, 68
polybuffer ion exchanger 151-2
poly(butadiene-maleic acid)
(PBDMA) resins 64, 65
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poly(glycidyl methacrylate)
(PGMA) 49, 52
poly(glycidyl methacrylate-co
ethylene dimethacrylate-co-ethyl
methacrylate) copolymer 69
poly-IDA functionalised resins 52-3,
68, 76, 125
poly(itaconic acid) functionalised
resins 64,68, 124, 125
polymer-based chelating ion
exchangers 46-53
listed 49-51
polymethacrylates 48
commercially available 65
polystyrene resin, crosslinked
(MN200) 274, 276
poly(styrene-divinyIbenzene) resins
see PS-DVB resins
poly(vinyl alcohol)-based resins 66
IDA functionalised 76
porous graphitic carbon (PGC)
column 99, 141,248,250
post-column reaction (PCR)
approach
chemiluminescence
detection 233--4, 235
displacement reactions used 230-2
fluorescence detection 232-3
photometric detection 195-222
aims 195
buffers for 221-2
effect of surfactants 222
factors influencing 195-6
post-column reactors 196-201,
203
reagents for 203-19
recent developments in high
sensitivity reagents 219-22
post-column reaction (PCR)
reagents 12, 13, 203-19
arsenazo I 207, 214
arsenazo III 12, 122, 130,164,169,
171,172,173,180,184,186,187,
188,189,207,214,221,225,245,
246,247,248,253,264,265,274
BHEDTC 216

Subject Index

5-Br-PADAP 204,213,219,222
calmagite 85,215
CAS 207,215,222,232,245,247,
248, 275
chemical structures 202
chlorophosphonazo III 52, 98,
207,214
o-CPC 249, 250
data for formation of coloured
complexes with various metal
ions 205-6
1,5-diphenylcarbazide 215
dithiocarbamates 202, 207, 216
dithizones 202,203,207,214-15,
222
eriochrome black T 215,222
eriochrome cyanine R 215,232,
258
8-HQ (8-hydroxyquinoline) 216
8-HQS 189, 207, 217, 233
8-HQS-MgCDTA 217,233
8-HQS-MgEDTA 217,233
limits of detection 212
(listed) 213-16
listed
for chemiluminescent
detection 235
for fluorescent detection 217-18
for photometric
detection 213-16
lumogallion 126,202,218,229,
233, 246, 258, 259
MTB 207
nitro-PAPs 207,213,219,220,221
PAN 204,213
PAR 53,90, 106, 107, 125, 146,
150,165,170,171,172,188,198,
200,201,204,207,210,212,213,
219,220-1,220,230,231,245,
246,248,250,251,279,279,281
PARjNH 3 255,256,257,259,260,
268,273
PAR-ZnEDTA 41,87,213,
231-2,247,248,249,254,267,
268,271,273,276,278
PBI-ZnEDTA 218

Subject Index

5-Br-PADAP 204,213,219,222
calmagite 85,215
CAS 207,215,222, 232, 245, 247,
248,275
chemical structures 202
chlorophosphonazo III 52, 98,
207, 214
o-CPC 249, 250
data for formation of coloured
complexes with various metal
ions 205---6
1,5-diphenylcarbazide 215
dithiocarbamates 202,207,216
dithizones 202,203,207,214-15,
222
eriochrome black T 215,222
eriochrome cyanine R 215,232,
258
8-HQ (8-hydroxyquinoline) 216
8-HQS 189,207,217,233
8-HQS-MgCDTA 217,233
8-HQS-MgEDTA 217,233
limits of detection 2 I 2
(listed) 213-16
listed
for chemiluminescent
detection 235
for fluorescent detection 217-18
for photometric
detection 213-16
lumogallion 126,202,218,229,
233, 246, 258, 259
MTB 207
nitro-PAPs 207,213,219,220,221
PAN 204,213
PAR 53,90, 106, 107, 125, 146,
150,165,170,/71,172,188,198,
200,201,204,207,210,212,213,
219,220-1,220,230,231,245,
246,248,250,251,279,279,281
PARjNH 3 255,256,257,259,260,
268,273
PAR-ZnEDTA 41,87,213,
231-2, 247, 248, 249, 254, 267,
268,271,273,276,278
PBI-ZnEDTA 218
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PCV 207,214,221,222,245,261
1,IO-phenanthroline 216
PP 78,190,207,214,247
requirements 203
stability constants for 208, 210,
212
TAR 179,188,204
tiron 207,215
TTMAPP 215
XC> 86, 207, 213-14, 222
ZnEDTA 151
post-column reactors 196-201, 203
commercial systems 20 I, 203
effect of tubing materialon peak
shapes 198, 200- I
flow reaction chambers 197-8,199
mixers 197
reagent delivery systems 196-7,
203
potable water, analysis of 85
potassium chloride brine, trace-metal
analysis of 86, 247
potassium chloride solution, alkaline
earths in 265, 272
potassium nitrate, analysis of 268,
269,271
precipitation chromatography 6-7, II
ProPac IMAC-1O column 52-3, 68,
76, 125
proteins, chromatofocusing of 67,
151-2
provenance of foods and wines,
evaluation of 272, 274
PRP-X800 column 68, 124, 125,
127-8
PS-DVB resins
amino-functionalised I I, 28
commercially available 46, 65
disadvantages 47-8
dynamically modified 100, 101,
104-8,253,264,266,274,275-6,
277,279
grafted with
propylenediaminetetraacetic
acid 12
IDA-functionalised I 1,46
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PS-DYB resins (continued)
metallochromic ligand
impregnated 75, 76, 80, 85-7,
88-95,99, 100, 101, 149,151,
254, 259, 267, 278
sulfonated 28
PTFE tubing (in post-column
reactors) 198
effect on peak shapes 133, 198,
200, 200, 201
pulse dampeners (for post-column
reactor pumps) 226
PUREX (plutonium uranium redox
extraction) 169, 187
2-(2-pyridylazo)-4-(octyloxy)phenol
(PAOOP), as stationary phase in
HPEC 179, 181, 188
4-(2-pyridylazo)-resorcinol (PAR)
with ammonia, as PCR reagent
255, 256, 257, 259, 260, 268
chemical structure and physical
data 84,202
data for formation of coloured
complexes with various metal
ions 205-6
impregnated phases using 91, 92,
93, 94
as PCR reagent 53, 90, 106, 107,
125,146,150,165, 170,171,172,
188,198,200,201,204,207,210,
212,213,219,220--1,220,230,
231,245,246,248,250,251,279,
279,281
with ZnEDTA, as PCR reagent
41,87,213,231-2,247,248,249,
254,267,268,271,273,276,278
2,2'-pyridylbenzimidazole (PBI}
ZnEDTA, as PCR reagent 218
pyrocatechol type group 38
pyrocatechol violet (pey)
chemical structure 202
data for formation of coloured
complexes with various metal
ions 205-6
as PCR reagent 207,214,221,222,
245,261

Subject Index

quinaldic acid
chemical structure and physical
data 106
as direct photometric detection
reagent 194
as mobile phase ligand 105, 106,
107, 133, 141
radionudides, isolation and
separation of 8, 170, 174, 180,185,
189, 190, 276, 277, 279, 280
rain water, analysis of 248
rare earth elements see lanthanides
(lanthanoids)
reagent grade chemicals, analysis for
trace metals 263-4, 269-71
reciprocating pumps (in post-column
reactors) 196
short-term noise/pulsations due
to 226
reducing agents, as mobile phase
additives 134
REEs see lanthanides (lanthanoids)
retention factor 23, 24
effects of mobile phase
parameters 117-18, 128, 129,
131-2
effects of stationary phase
structure 74--6
at H so 39
prediction under isocratic
elution 142-3
retention order
alkaline-earth metals 117, 118,
129, 144, 166
lanthanides (lanthanoids) 104,
122, 129, 130, 131, 164, 180
transition metals 129, 144,149,
150, 151
rice flour, analysis of 249, 278-9
river water, analysis of 248
salicylic acid type group 38
saline lake water 99,245-6,261,265,
266
saline samples, analysis of 254-69

Subject Index

Savitzky-Golay algorithm 227
scandium ion, formation constants of
complexes 121, 145
scintillation counter, detection
using 172, 173
SDS surfactant 222
seawater analysis 86, 141, 148, 242,
245-6, 255-60, 261-4
sediments, analysis of 247, 270--2,
274,275
selectivity
appropriateness 36
functional 37-9, 40
selectivity ratio 23
semi-xylenol orange (SXO),
impregnated phases using 91,92,93
separation efficiency
in counter-current
chromatography 161, 167-9
factors affecting I, 20, 29, 48,
124-7
separation selectivity
changes using multi-component
mobile phases 144, 146
in counter-current
chromatography 158, 163-7
factors affecting I, 3-4, 27, 28, 31,
74--6, 127-30, 140
separation selectivity ratio 26
short-term noise 224, 225
signal extraction, noise suppression
using 228-9,230,231,264,268,
271,279
silica, cation exchange properties 63
silica-based chelating ion
exchangers 54--64
commercially available 65
disadvantages 64
listed 55-61
preparation of 43-6, 54, 62
silver ion, detection of 235
silver ion chromatography 9
Skogseid's potassium-selective
resin 10
sodium chloride brine, trace-metal
analysis of 86, 247
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Savitzky-Golay algorithm 227
scandium ion, formation constants of
complexes 121, 145
scintillation counter, detection
using 172, 173
SDS surfactant 222
seawater analysis 86, 141, 148, 242,
245-6, 255-60, 261-4
sediments, analysis of 247, 270-2,
274,275
selectivity
appropriateness 36
functional 37-9, 40
selectivity ratio 23
semi-xylenol orange (SXO),
impregnated phases using 91, 92, 93
separation efficiency
in counter-current
chromatography 161, 167-9
factors affecting 1, 20, 29, 48,
124-7
separation selectivity
changes using multi-component
mobile phases 144, 146
in counter-current
chromatography 158, 163-7
factors affecting 1,3--4,27,28,31,
74-6, 127-30, 140
separation selectivity ratio 26
short-term noise 224, 225
signal extraction, noise suppression
using 228-9,230,231,264,268,
271,279
silica, cation exchange properties 63
silica-based chelating ion
exchangers 54-64
commercially available 65
disadvantages 64
listed 55-61
preparation of 43-6, 54, 62
silver ion, detection of 235
silver ion chromatography 9
Skogseid's potassium-selective
resin 10
sodium chloride brine, trace-metal
analysis of 86, 247

301

sodium chloride feed solution (for
NaOH process) 266--8
sodium sulfate, analysis of 263, 268
soils, analysis of 247, 276--7
solid samples, analysis of 269-81
solochrome brilliant blue B see
chrom(e)azurol S
solution complexation kinetics 17
sorption enthalpies, various chelating
ion exchangers 27-8, 127
speciation analysis
aluminium 233, 254
iron 253--4, 257
speciation of metals 234-5, 242
speciation plots 143, 208, 209
specific ion interaction theory
(SIT) 24
stability constants, metal
complexes 120-1,208,210,212,219
stationary phases see chelating
stationary phases
stream sediments, analysis of 247,
270-2, 274, 275
strontium ion
detection of 213,217,230,235
determination of 87,99-100, 101
in gypsum 274-5,276
in milk powder 249, 278
in mineral water 248, 252, 254
in oil well brines 247, 262, 267
in saline lake water 261, 266
formation constants of
complexes 120, 145
isotopic composition 274
substrate-only complexation model of
elution 137-8, 147, 148, 152
2-(3-sulfobenzoy1)-pyridine-2
pyridylhydrazone (SPPH)
chemical structure and physical
data 84
impregnated phases using 91, 92,
93
surface complexation 16-21
kinetics 17-21
surfactants, post-column reactions
affected by 222
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Subject Index

TAR, as PCR reagent 179, 188
retention order affected by mobile
tartaric acid
phase parameters 117-18, 128,
129
metal complexes with 120-1
separation of
as mobile phase complexing agent
140, 150, 166---7,245,256,260
commercial available chelating
ion exchangers for 68-9
temperature effects in HPCIC 27-9,
by counter-current
124-30
chromatography 165,171,
kinetic effects 28-9, 124-7
172
thermodynamic effects 27-8,
with dynamically modified
127-30
phases 53, 98, 99, 101-4,
terminology 4-6
tetraethylenepentamine-silica
105-8,250-1,253,255,257,
pH dependence for metal ion
270
retention 39, 40
by extraction
pH gradient elution used 152, 153
chromatography 178, 179,
188
I11cso-tetrakis( 4-N
trimethylaminopenyl)-porphine
by gradient elution 148, 149,
(TTMAPP), as PCR reagent 215,
150, 151
by ion exchange
220
chromatography 28
N,N,N' ,N' -tetraoctyldiglycolamide
polymer-based chelating ion
(TODGA), as extracting ligand in
exchangers for 49,50,51
HPEC 183, 186, 187
tetraphenylmethylenediphosphine
with pre-impregnated
dioxide (TPMDPD), as stationary
phases 86, 87, 89, 90, 92, 93,
256, 259
phase in HSCCC 163, 173
silica-based chelating ion
thermal stability requirements 36
exchangers for 55-61
thorium, separation from other
tributylphosphate (TBP) 187
actinides 180, 185, 186, 189,
trifluoroacetylacetone, as direct
190
photometric detection reagent 141
thorium(IV) ion, detection of 205,
triphenylmethane type ligands
207,214,235
effective capacities 91-2
tin(IV) ion, detection of 205, 214
selectivity 92, 93
tiron
scc also aurin tricarboxylic acid;
chemical structure 202
chromazurol S; glycine cresol
as PCR reagent 207,215
titanium(IV) ion, detection of 205
red; methylthymol blue;
tomato leaves, analysis of 249,
phthalein purple; pyrocatechol
violet; xylenol orange
279
trace analysis of metals 236, 242
Triton X-IOO surfactant 222
advantages of HPCIC 236, 242
TRU resin (for extraction
transition metal ions
chromatography) 180,182, 185,
detection of 200, 204, 205, 206,
189, 190
208,210,212,213,214,215,216, TSK-Gel Chelate 5PW column 69,
217,218
75,76,86, 141
TTMAPP see tetrakis(4-N
formation constants of
trimethylaminopenyl)-porphine
complexes 120-1, 145

Subject Index

Universal Cation column 69, 127
uranine, chemiluminescent detection
using 234, 235
uranium, separation from other
actinides 170,174, 180,185,186,
189, 190, 260, 276-7, 277
uranium(VI) ion
detection of 206, 207, 214
determination of
in mineral water 252, 253
in seawater 260, 263
in sediments 270-1,274
uranyl ion
determination of 87, 105
in saline lake water 261, 265
formation constants of
complexes 121, 145
van Deemter equation 28-9
van der Waals forces 2
vanadium ions, detection of 206,214
vanadyl ion, formation constants of
complexes 121,145
van't Hoff equation 28
vitamin tablets, determination of
trace metals in 229, 249
waste waters, analysis of 249
water elimination, as rate-determining
step in complex formation 18, 19,
20
waters sce estaurine water; fresh
water; potable water; saline water
Wofatit C cation exchange resin 10

Subject Index

Universal Cation column 69, 127
uranine, chemiluminescent detection
using 234, 235
uranium, separation from other
actinides 170,174, 180,185,186,
189, 190,260,276-7,277
uranium(VI) ion
detection of 206, 207,214
determination of
in mineral water 252, 253
in seawater 260, 263
in sediments 270-1,274
uranyl ion
determination of 87, 105
in saline lake water 261, 265
formation constants of
complexes 121, 145
van Deemter equation 28-9
van der Waals forces 2
vanadium ions, detection of 206,214
vanadyl ion, formation constants of
complexes 121, 145
van't Hoff equation 28
vitamin tablets, determination of
trace metals in 229, 249
waste waters, analysis of 249
water elimination, as rate-determining
step in complex formation 18, 19,
20
waters see estaurine water; fresh
water; potable water; saline water
Wofatit C cation exchange resin 10
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xylenol orange (XO) 86
chemical structure and physical
data 81, 150,202
formation constants of complexes
with metal ions 148
impregnated stationary phases
using 85,86, 88-9,89-90, 91,92,
93, 149, 151,256,259,263,268
as mobile phase ligand 98, 99
as PCR reagent 86,207,213-14,
222
zinc EDTA
with PAR, as PCR reagent 41,
87,213,231-2,247,248,249,
254,267, 268, 271, 273,
276,278
as PCR reagent 151
zinc(II) ion
detection of 200,204,205,210,
212,213,214,215,216,217,218,
220, 233, 235
in estaurine and seawater 256,
258, 259
in gypsum leachate 275-6
determination of
in foodstuffs 249, 279
in fresh and potable water 248,
251, 253, 256
in seawater 246, 256, 259
formation constants of
complexes 120, 145
zirconium(IV) ion, detection of 206,
214, 221

