660.29 SAN

SUBJECT INDEX

A
Acetal, separstion from carbonyl com-
pounds, 195
Acetal synthesis, catalyzed by ion ex-
change, 18

Acetaldehyde, uptake, 190
Acetates, alkalimetric titration, 127
Acetic acid, adsorption by cation ex-
changers, 21
Acetone, in sulfite waste liguor and sul-
fite aleohol, 194
uptake, 180
Acetophenone, 181
Acetyl groups, determination in organic
compounds, 129
Acid concentration, influence on break-
through capacity, 60
influence on break-through curve, 58
influcnee on elution curve, 66
Acids, adsorptiou by cation exchangers,
21, 77
Actinomyecin, amino acids in, 235
Actinorubin, purification, 235
Active groups in ion exchangers, 12
Activity coefficients, determination in
mixed cleotrolytes, 248, 249
of cerous salts, 249
Adenine, 227
Adenosine, 227
Adenosine polyphosphates,
226
Adenylic acid, 225
Adipic acid, adsorption by cation ex-
changers, 22
Adrenaline, in urine, 237
uptake and purification, 237
Adsorption, of acids, 80
of water, 01
Adsorption isotherms, 33
Alanine, 210, 218, 220, 222

separation,

Alcohol, in presence of aldehydes and
ketones, 193
purification, 260
Alcoholysis, catalyzed by ion exchange,
18
Aldehyde hisulfite, 9, 180
Aldehydes, 180
chromatographic separation, 192
condensation products with weakly
basic resins, 94
in alcohol, 260
separation from acetal, 195
separation from ketones, 194
separation from organie acids, 183
uptake, 93, 190
Alkali metals, chromatographic separa-
tion, 173
in apple juice, 168
in natural water, 166
in presence of complex cyanides, 139
in presence of different amons, 136
in presence of phoephate, 137
in presence of aulfate and phosphate,
155
separation, 110
separation from iron or cobalt, 140
separation from snlfate and phosphate,
136
separation from vanadate, chromate,
molybdate, tungstate, pbosphomo-
lybdate, phosphotungstate, and silico-
tungstate, 76, 141
separation from varions cations, 156
Alkaloids, 134, 206
acidimetric determination, 207
displacement, 206
uptake, 206
Aluminum, in phosphate rocks and com-
mercial dicalcinm phosphate, 148,
147
Aluminum, in presence of iron, 158
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Aluminum aoetate, alkalimetrie titra-
tion, 127
Aluminum bromide, alkalimetric
tion, 121
Aluminum chiorate,
tion, 121
Alumimum chloride,
tion, 121
Aluminum hydroxide sol, 88
Aluminum iodide, alkalimetric titration,
121
Aluminum nitrate, alkalimetric titration,
121
Aluminum perchlorate, alkalimetrie ti-
tration, 121
Aluminum phosphate, alkalimetrie ti.
vration, 124
Alurninum sulfate, 6
alkalimetric titration, 122
analysis of technical, 123
Amines, 2, 237
Amino acids, 10
basic, determination, 220
basic, selective uptake, 215
chromatographic elution (strongly basic
anion exchanger), 221
chromatographic elution {sulfonic acid
resin), 216
composition of human serum, 211
dicarboxylic, chromatographic clution
{snion exchangers), 221
from beet root, 218
group separation, 210, 213
group separstion schemes, 215
in actinomyein, 235
in apple fruit, 218
in blood plssma dialyzates, 220
in protein hydrolyzates, 217
in sugar-beet liquor, 184
in urine, 220
separation, 23, 77
separation from interfering ions and
nan-electrolytes, 210
separation from uncharged substances,
212
sepuration, purification, and analyais,
210, 212

titra-
alkalimetrie titra-

alkalimatric titra-
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gtepwise elution, 218
uptake, 8, 10, 94, 210, 212, 213
uptake from proteinhydrolyzates, 213
a-Aminosdipie acid in urine, 215
Ammonis, in urine, 2, 241
Ammonium acetate, alkalimetrie titra-
tion, 127

Ammonium bromide, alkalimetric ti-

tration, 121

Ammonium chlorate, alkalimetric ti-
tration, 121

Ammonium chloride, alkalimetric ti-

tration, 121
Ammonium iodide,
tion, 121
Ammonium nitrate, alkalimetric titra-
tion, 117, 121
quality control, 122
Ammonium oxalate, alkalimetrie titra-
tion, 129
Ammonium perchlorate, alkalimetric ti-
tration, 121
Ammonium phosphate, alkalimetric ti-
tration, 124
Ammonium sulfate, alkalimetric titra-
tion, 122
Ammonium thiocyanate, alkalimetrie ti-
tration, 126
Amperometric analygis of effluent, 110
Amphoteric metals, separation from non-
amphoteric, 153
Amylase, 239
a-Amylase in human saliva, 240
Analytical reagonts, purification,
recavery, 261
Angiotonin, 238
Anion exchangers, active groups, 12
color, 94
exchange capacity, 13
neutralization curves, 23
stability, 12, 93, 94
stability in organie solvents, 94
strongly basic type, 25, 93
structure, 12, 14
swelling, 13
weakly bagic type, 23, 93

alkalimetric titra-

259



SUBJECT INDEX

Anionie ligands, equilibrium distribution,
250
Antibioties, 234
Antimony, separation from arsenic, 152
geparation from biamuth, 152
Apple juice, alkali metals in, 168
Apricot concentrates, fractionation, 183
Arginine, 210, 211, 214, 220
niicrodetermination in urine, 211
separation from lysine, 215, 218
Arsenie, in nickel and copper, 152
iodometric determination, 151
geparation from antimony and tin,
152
Aacorbie acid, isolation from urine, 231
separation of non-acidic substances,
231
uptake, 231
Ascorhic acid oxidase, removal of ionic
copper, 240
Asgpartic acid, 21, 210, 215, 218, 220
complexes, 247
scparation from glutamic acid, 221
Atmoapheric precipitation, composition,
167
Aureomycin, in blood and urine, 235

B

Barium, uptake of tracer amounts, 87

Barium acetate, alkalimetric titration,
127

Barium bromide, alkalimetric titration,
121

Barium chlorate, alkalimetric titration,
121

Barium chloride, alkalimetric titration,
121

PBarium citrate, 247

Barium iodide, alkalimetric titration,
121

Barium ligninsulfonate, hydroxyl esti-
mation, 203

Barium nitrate, alkalimetrie titration, 121

Barium oxalate, alkalimetric titration,
129

Barium perchlorate, alkalimetric titra-
tion, 121
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Barium phosphate, alkalimetric titra-
tion, 124, 125
Bases of varying strength, separation, 22
Batch operation, technique, 72
Batchwise operation in investigation of
complexes, 255
Beer, copper, tin, and iron in, 168
Bentonite, ion exchange, 248
Benzalacetophenone, uptake, 192
Benzaldehyde, uptake, 190
Benzenesulfonate, slkalimetric titration,
130
Benzoic acid, adsorption by cation ex-
changers, 22, 130
Benzophenone, 191
Beryllium, ion exchange affinity, 35
Beryllium hydroxide sol, 86
Bismuth, in the presence of copper, 158
separation from antimony, 152
separation from copper and lead, 177
uptake, 20
Biaulfite, alkalimetric titration, 120
complexes with aldehydes and ketones,
9
Blood, 240
coagulation, 240
lactic acid in, 240
removal of calcium ions, 240
total salt concentration, 132
Blood plasma proteins, fractionation,
238
Boiler water, calcium and magnesium
in, 147
Borate ions, removal in qualitative anal-
ysis, 169
Borates, alkalimetric titration, 126
eomplexes with glycerol, 9, 200
complexes with sugars, 3, 198
Borie acid, uptake, 93
Boundary zone, 52
Break-through capacity, definition, 45
Break-through curves, 48
from anion exchange columns, 68
from cation exchange columns, 54

theory, 51
Break-through point, definition, 47
Bromates, alkalimetrie titration, 125
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Bromide, separation from fluoride, chlo-
ride, and iodide, 178

Bromides, alkalimetric titration, 121

Bromine in N,N-dibenzylamino-f-bromo-
ethane hydrobromide, 122

Butyric acid, adsorption hy cation ex-
changers, 21

C

Cadminin, determination of traces, 168
separation from iodide, 57
uptake, 255
Cadmium acetate, alkalimetric titration,
127
Cadmium bromide, alkalimetric titration,
121
Cadmium chlorate, alkalimetric titration,
121
Cadmium chloride, alkalimetric titration,
121
Cadmium complexes, 255
Cadmium iodide, alkalimetric titration,
121
Cadmium nitrate, alkalimetrie titration,
121
Cadmium oxalate, alkalimetric titration,
129
Cadmium perchlorate, alkalimetric ti-
tration, 121
Cadmium phosphate,
tration, 124
Cadmium sulfate, alkalimetric titration,
122
Calcium, complexes with citrie, tricar-
ballylic, tartaric, aspartic, succinic,
and malie acids, 247
in hoiler water, 147
in iron ore, 177
in natural water, 166
in phosphate rocks and commercial
dicalcium phosphate, 146, 147
in sulfite cooking acid, 126
Calcium acetate, alkalimetric titration,
127
Celcium bromide, alkalimetric titration,
121
Calcium carbonate, 18

alkalimetric ti-
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Calcium chlorate, alkalimetric titration,
121
Calcium chloride, alkalimetric titration,
121 .
Calcium gluconate, alkalimetrie titration,
130
Caleium glycerophosphate, alkalimetric
titeation, 130
Caleium iodide,
121
Calcium lactate, alkalimetric titration,
130
Calcium nitrate, alkalimetric titration,
117, 121
Calciumn oxalate, alkalimetric titration,
129
Calcium perchlorate, alkalimetric titra-
tion, 121
Calcium phosphate, alkalimetric titra-
tion, 124
Calcinm sulfate, alkalimetric titration,
122
Caleium thiocyanate, alkalimetric titra-
tion, 126
Camphior, 191
Carbohydrates, 97
Carbonate, removal from sodium hy-
droxide, 260
uptake, 25, 93
Carbonyl compounds, see
and Kcotones
Carrier displacement chromatography,
63, 103
Catalysis by means of ion cxchangers,
18, 26
Cation exchangers, active groups, 12
buffer action, 22
carboxylic acid type, 22, 77
color, 76
exchange capacity, 13, 19
neutralization, 19, 22
gelective, 23
stability, 12, 74, 77
structure, 12
sulfonic acid type, 18, 73
swelling, 13
weakly acid type, 22, 77

alkalimetric titration,

Aldehydes
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Cellulose, ion exchange properties, 3
membrane equilibrium, 15

Cellulose xanthate, B, 186

Cellulose-ethanesulfonic acid, 130

Cerous complexes, 249

Cerous ion, ion exchange equilibrium,
248

Cerous salts, activity coefficients, 248,
249

Cesium, uptake, 20

Cesium bromide, alkalimetric titration,

121

Cesium chlorate, alkalimetric titration,
121

Cesium chloride, alkalimetrie titration,
121

Cesium iodide, alkalimetric titration,
121

Cesium nitrate, alkalimetric titration,
119, 121

Cesium percblorate, alkalimetric titration,
119, 121

Cesium phosphate, alkahmetric titratiou,
124

Cesium salts, alkalimetrie titration, 119
Cesium sulfate, alkalimetric titration,
122
Chlorates, alkalimetric titration, 121
Chloride, in natural water, 166
gseparation from fluoride, bromide,
and iodide, 178
separation from sulfate, 68
separation from various metal ions,
145
Chlorides, acidimetric titration, 133
alkalimetric titration, 121
Chloro-ethylencdiamine-cohalt (IT1} salts,
255
Chloroplatinate, uptakce, 68
Chromate, attack on ion cxchange resins,
74
separation from alkali metals, 76, 136
uptake, 68
Chromatographie analysis, 51
plate theory, 54
theory based on continuous variables,
61
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Chrome tanning liquors, 254, 255
Chromium, polynuclear complexes, 23
separation from nickel, 157
uptake, 20, 92
Chromium bromide, alkalimetric titra-

tion, 121

Chromium chlorate, slkaimetric titra-
tion, 121

Chromium chloride, alkalimetric titra-
tion, 121

basic, 254, 256
Chromium complexes, 92, 97, 251, 253,
254, 255, 256
Chromium iodide, alkalimetric titration,
121
Chromlum nitrate, alkalimetric titration,
121
Cbromium oxalate, 129
Chromium perchlorate, alkalimetrie ti-
tration, 121
Chromium phosphate, 124
Chromium sulfate, 122, 253
bagic, 253
Chromium thiocyanate complex, uptake
and elution, 97
Cinchona alkaloids, recovery, 206
Citrate huffers as elutriauts in ion ex-
change ehromatography, 104
Citrate complexes, 25, 247
uptake, 88
Citrates, alkalimetric titration, 130
Citric acid, in plant tissue cxtracts, 182
Citrulline, 210
Clupeine, 214, 238
Cobalt, eomplexes, 252, 255
determination of traces, 168

separation from alkali metals, 104,
138, 140
uptake, 20, 25
Cobalt acetate, alkalimetric titration,
127
Cobalt bromide, alkalimetric titration,
121
Cobalt chlorate, alkalimetric titration,
121
Cohalt cbloride, alkalimetric titration,

121
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Cobalt iodide, alkalimetric titration,
121

Cobalt nitrate, alkalimetric titration,
117, 121

Cobalt oxalate, alkalimetric titration,
129

Cobalt perchlorate, alkalimetric titration,
121
Cobalt phoaphate, alkalimetric titration,
8, 124
Cobalt suliate, technical, 123
Coenzyme A, uptake from liver extracts,
239
Colloids, inorganie, 161
uptake, 14, 73, 97
Color, of anion exchange resins, 94
of cation exchange resins, 76
Colmunn dimensions, 46, 83
in ion exchange chromatography, 107
influence in experiments with coinplex
solutions, 254
inflnence on break-through ocurve, 58
Column efficiency, influence of various
factors, 103, 105
Colummn length, in ion exchange chroma-
tography, 107
influence on hreak-through curve, 56
(,olnmn operation, apparatus, 79
at elevated temperature, 82, 89
et Jowered temperature, 88
eoupled columns, 108
general considerations, 45, 72
investigation of complexes, 252
microscale, 80
Column width, in ion exehange chromato-
graphy, 107
influence on break-through curve, 56
Combined batch and eolumn operation,
73
Complex anions, detection, 255
Complex eations, calenlation of eompo-
sition, 251
uptake, 20, 248, 250
Complex galt solutions, 244
batchwise operation, 255
eolumn method, 252
displaeement of anionic ligands, 255

STURJECT INDEX

equilibrium method, 244
non-equilibrinm method, 244
separation of metals after transforma-
tion into anionic complexes, 1564
Complexing agents, 50, 92
as elutrianta in ion exehange chroma-
tography, 103
washing with, 96
Complexity constants, caleulation, 247,
250
Conalbumin, removal of iron, 238
Conductivity, continuous reeording in
effluent, 110
Congn red, 15
Copper, arsenie and phosphorus in, 152
determination of traces, 168
in beer, 167
in distilled water, 8

in milk, 8, 187
removal from ascorbic acid oxidase,
240

removal from distilled water, 259
separation from molybdenum, 153
separation from sodium, 5¢
gulfur in, 145
uptake, 19, 25
Copper acetate, alkalimetrie titration, 127
Copper complexes, 250
uptake, 252
Copper oxalate, alkalimetric titration,
129
Copper polymetaphosphate, 246
Copper rulfate, alkalimetrie titration, 122
Counter ions, definition, 12
Coupled columns, 108
Creatine, uptake, 200
Creatinine, uptake, 200
Cross-linking, influence on exchange
velocity, 57
influence on jon exchange equilibrium,
30,
influenee on swelling, 13
separation of ions of different sizes,
76, 93
Crotonic aldehyde, uptake, 190
Cyanides, complex, sepamtion from al-
kali metals, 139
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Cysteine, 210

Cystine, 210, 218, 220
Cytidine, 227

Cytidylic acid, 225

Cytochrome ¢, purification, 239
Cytosine, 227

D

Deionization, 5, 97
Desoxynuclecsides, 227
Desozynucleotides, 225
Dicarboxylic aminc acids, separation
from neutral amino acids, 215, 218
uptake from protein hydrolyzates, 215
Diffusion in jon exchange resins, 43
Dihydrostreptomycin, 235
Dilution, influence on exchange equilib-
rium, 30, 35
influence on separation in column
operation, 85, 103
Dipeptides, 237
Displacement chromatography, 63, 103
Distilled water, control, 118
Distribution coefficient, 34, 37, 64, 246
Divalent jons, chromatographic separa-
tion, 174
group separation, 172
Divinylbenzene, addition polymerizatea
with methacrylic acid, 22
addition polymerizates with styrene,
14
Donnan theory, 16, 29, 37
Dye bath, sodium sulfate in, 124
Dycs, purification, 187

E

Effluent, definition, 45
Elcetrolytes, bigh polymer,
Eluant, see Elutriant
Elution, 60, 91, 96
Elution band, see Elution peak
Elution curves, 60

from anion exchange columns, 68

from cation excbange columns, 65
Elution peak, 62

characteristics, 64

width, 62, 64

161, 186
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Elution step, 45, 60, 91, 96
Elutriant, definition, 45
Elutriant coneentration, 91, 96
influence in chromatographic separa-
tien, 105
influence on elution curve, 66, 68
Enzymes, 238
uptake, 238
Ephedrine, 207
Equilibrvium constant, apparent, 31
thermod ynamie, 31
Equilibrium separation,
various factors, 103
Erhium oxide, impurities in, 174
Ester hydrolysis, catalyzed by ion ex-
changers, 18
Esterification, catalyzed by
changers, 18
Esters, determination, 128
Ethyl alcohol, 'in presence of aldehydes
and ketones, 193
Europium, separation from promethium,
170
Exchange capacity, determination, 19
effect on separation, 103
Exchange isochrone, definition, 47
Exchange isoplane, definition, 48
Exchange isotherm, definition, 51
Explosives, nitrate in, 122

influence of

ion ex-

F

Ferrie, see Iron
Ferro, see Iron
Film diffusion, theory, 43
Filter reaistance, 83
Filtration rate, see Flow rate
Fission products, separation, 104, 172
Floew rate, in elution step, 98
in aorption atep, 83
in wasbing step, 96
influence in chromatographic separa-
tiona, 105, 107
influence in experiments with com-
plex solutions, 254
influence on break-through capacity,
68, 84
influence on bregk-through curve, 37
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influenee on elution curve, 87, 69
regulation, 83
Fluoride, in natural waters, 150
separalion from chloride, bromide,
and iodide, 178
separation from iron, aluminum, and
heryllium, 150
Formaldehyde, uptake, 190
Formates, alkalimetric titration, 130
Formic acid, adsorption by ecation ex-
ehangers, 21
Fraction collectors, 169
Fractionation schemes, 5
Freundiich adsorption isotherm, 33
Frontal analysis, 50, 103
Fructose, separation from xylose and
mannosac, 198
Fumaric acid in plant tissue extracts,
182

Furfural, hreak-through curve, 1980
uptake, 190
G
(Galacturonic acid, in fruits and fruit

juice, 183
separation from peetie aeid, 188
Callic acid, adsorption by cation ex-
changers, 22
(Jas evolution in ion exchange eolummns,
96
Gastric acidity, determination, 241
Gelatin, removal of sulfate, 260
Gibbs-Duhem equation, 33
Glaaber's salt, 123
Globulins, 238
Gluconates, alkalimetric titration, 130
Gluconic acid, scparation from ribose,
199
Glueosamine, 218
separation from histidine, 218
Glutamic acid, 21, 218, 220
separation from asparfic acid, 221
Glutamine in liver extracts, 211
Glycerol, uptake from aqueous solutions,
9, 200
Glycerophosphates,
tion, 130

alkalimetric  titra-
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Glycine, 210, 218, 220, 222

Glycocyamine, in biological fluids and
tissue extracts, 211

microdetermination in urine, 211

Glyoxal, 94, 190

Grabam’s salt, sce Metaphosphate

Grinding of ion exchange resins, 77, 95

Group separations in inorganic chroma-
tography, 172

Gueanine, 227

Guanvlic acid, 225

H

Hafnium, 92, 162
separation from zirconium, 175, 178
Hemolysin, 240
Heparin, 240
Hexametaphosphate, see Metaphosphate
High-molecular-weight anions, separa-
tion from low-molecular-weight
anions, 8, 14, 93
High-moleeular-weight
14, 73
Histamine in blood and other biological
fluids, 237
Histidine, 210, 211, 212, 218, 220
separation from glocosamine, 218
Hyaluronic acid, 130
Hydrolysis, 76, 85
Hydroxylysine, 210
isolation from gelatin hydrolyzates,
214
Hydroxytyramine in urine, 237
Hypertensin, 238

ions, uptake,

I

Influent, definition, 45
Influent solution, influenee of acidity,
87
influence of concentration, 835
influence on break-through curve, 60
Inositol, in animal tissues, 200
Inside solution, see Reain phaae
Interfering ions, removal by anion ex-
changers, 154
removal by cation exchangers, 76, 136
separation in qualitative analysis, 169
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Todates, alkalimetric titration, 125
Todides, alkalimetric titration, 121
separation from fluoride, chloride,
and bromide, 178
Ion exchange, batch system equilibrinm,
28
kinetics, 43
Ion exchange affinity, 33, 61
sequences of anions, 39, 40
scquences of cations, 35
Ion exchange chromatograpby, 10, 172
factora affccting separation, 103
technique, 102
Ton exchange equilibrium, 28
anion cxchangers of satrongly basic
type, 39
anion exchangers of weakly hasic
type, 40
cation exchangers of weakly acid type, 38
cation exchangers of sulfonie acid
type, 29
Donnan thecry, 29
empirical equationa, 33
maas aetion law, 31
tracer coneentrations, 37
Ion exchange potential, see Ion exchange
affinity
Ion exchange resins, drying, 77
durability and stability, 73
grinding, 77, 95
purification, 77, B5
screening, 77
selective properties, 23
stability in organie solvents, 75
Ion exchange separations by means of
cation exchangers, 73
technigue, 72
Iron, hydroxide sol, 85
in beer, 168
in natural water, 168
in phosphate rocks and eommercial
dicalcium phosphate, 6, 148, 147
removal from conalbumin, 238
removal from hydrochloric acid solu-
tions, 178
scparation from alkali metals, 104, 138,
140, 156
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geparation from molybdenum, 153
silica in, 150

Iron acetate, alkalimetric titration, 127

Iron bromide, alkalimetric titration, 121

Iron chlorate, alkalimctric titration, 121

Iron chloride, alkalimetric titration, 121

Iron cyanide, uptake, 68

Iron (II} cyanide, separation from iron
(I11) cyanide, 178

Iron nitrate, alkalimetric titration, 121

Iron ore, ealcium and magnesium in, 177

Iron perchlorate, alkalimetric titration,
121

Iron phospbate, alkalimetric titration,
124

Iron polymetaphospbate, 246, 253

Iron (IT1) salts, complications with, 121,
122

Iron sulfate, alkalimetric titration, 122

Iron thiocyanate, alkalimetric titration,
126

Iaoleucine, 210, 218, 220

K

2.Ketogluconic acid,
ribose, 199
Ketone-bisulfite compounds, 9, 190
Ketones, 190
separation from aldehydes, 104
separation of organic acids from, 183
Kinetics, ion exchange, 43

separation from

L

Lactates, 130

Lactic acid, adsorption by cation ex-
changers, 21

in blood, 240

Langmuir adeorption isotherm, 33

Lanthanum, uptake of tracer amounts,
87

Lavendulin, purification, 235

Lead, separation from molybdenum, 153

Lead acetate, alkalimetric titration, 127

Leather, bound acid in, 131

Leucine, 210, 218, 220, 221

Light absorption, continuous recording
in effluent, 110
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Ligninsulfonic aeid, 18
geparation from low-moleeular-weight
aeida, 203
Liguid ehromatogram technique, 102
Lithium, separation from phosphate, 138
geparation of isctopes, 10
Litbium aeectate, alkalimetric titration,

127

Lithium bromide, alkalimetric titration,
121

Lithium ehlorate, alkalimetric titration,
121

Lithium chloride, alkalimetrie titration,
121

Lithium iodide, alkelimetric titration,
121

Lithium nitrate, alkalimetrie titraticn,
117, 121

Lithium oxalate, alkalimetrie titration,
129
Lithium perchlorate, alkalimetric titra-
tion, 121
Lithium phosphate, alkalimetric titra-
tion, 124
Lithium sulfate, alkalimetric titration,
122
Lysine, 210, 211, 218, 220
isolation from gelatin hydrolyzates,
214
separation from arginine, 215, 218
Lysozyme, purification, 239

M

Magnesium, in boiler water, 147
in iron ore, 177
in natural water, 166
in phosphate rocks and commercial
dicalelum phosphate, 8, 216, 217
in urine, 241
Magnesium acetate, alkalimetric titration,
127
Magnesium bromide, alkalimetrie titra-
tion, 121
Magnesinom chlorate, alkalimetric titra-
tion, 121
Magnesium chloride, alkalimetric titra-
tion, 121

SUBJECT INDEX

Magnesium iodide, alkalimetrie titration,
121

Magnesium nitrate,
tion, 121

Magnesium oxalate, alkalimetric titra-
tion, 129

Magnesium percblorate, alkalimetric ti-
tration, 121

Magnesium phosphate, alkalimetric titra-
tion, 124

Magnesium sulfate,
tion, 122

Malic aeid, eomplexes, 247

in plant tissue extracts, 182
Manganese, determination of traees, 168
in natural water. 166

Manganese acetate, alkalimetric titration,
127

Manganese bromide, alkalimetrie titra-
tion, 121

Manganese ehlorate, alkalimetrie titra-
tion, 121

Manganese chloride, alkalimetric titra-
tion, 121

Manganese iodide, alkalimetrie titration,
121

Manganese nitrate, alkalimetric titration,
121

Manganese oxalate, alkalimetric titra-
tion, 129

Manganese perchlorate, alkalimetric *i-
tration, 121

Manganesc phosphate, alkalimetric ti-
tration, 124

Manganesc polyinetaphosphate, 246

Mannose, uptake, 198

Maple girup, isolation of the non-volatile
acid fraction, 183

Mass nction law, 31, 247

Membrane equilibrium, 15

Menadiol anifate, alkalimetric titration,
130

Mercuric salts, reduction, 75

Meaityl oxide, 192

Meta-phenylene diamine resins, 24

Metaphosphate, as complexing agent,
50

alkalimetrie titra-

alkalimetric titra-
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high polymer, separation from low-

molceular-weight phosphates, 163

Methserylic acid, addition polymeriza-
tion with divinylbenzene, 22

Methionine, 210, 218, 220, 221

Methyl aleohol in the presence of alde-
hydes and ketones, 193

Methylmethanetrisulfonie acid, 130

N.-methylnicotinamide in urine, 230

Milk, copper in, 167

Mixed-resin deionization, 99

Model exchangers, 28

Molybdate, attack on ion exchange
reaing, 74

separation from alkali metals, 76, 136
upteke, 68

Molybdenuin, separation from lead, cop-
per, iron, and vanadium, 153
Monocarboxylie acids, adsorption by

eation exchangers, 21
Monofuuetional resins, 19, 102
Monosaceharides, dctermination, 197

separation, 198
Monovalent ions, group separation, 172
Morphine in urine, 206
Mucin, isolation of A-specific substance

from hog gustric, 241
Mumps virus, 240
Must, deionization, 183

N

Nesmine, 235
Negative adsorption, 21, 252
Neomyein, 235
Nemnst liquid film, 43
Netropsin, 235
Neutralization curves, 18
Nickel, arscnic and phosphorus in, 152
exchauge, 19
separation from chromium, 157
sulfur in, 145
traces, 168
Nickel acetate, alkalimetric titration, 127
Nickel bromide, alkalimetrie titration,
121
Nickel chlorate, alkalimetric titration,
121
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Nickel chloride,
121
Nicksl iodide, alkalimetric titration, 121

alkalimetric iitration,

Nickel nitrate, alkalimetric titration,
117, 121

Niekel oxalate, alkalimetrio titration,
129

Nickel perchlorate, alkalimetric tites-
tion, 121

Nickel phosphate, alkalimetric titration,
124

Nickel sulfate, alkalimetric titration, 122
Nickel thiocyanate, alkalimctric titra-
tion, 128
Nicotine, uptake, 206, 207
Niobium, elution, 92
separation from tantalum and pro-
tactipiam, 178
uptake, 162
Nitrate, in explosives, 8, 122
Nitrates, alkalimetrie titration, 117, 121
Nitric acid, attack on sulfonic acid
regings, T4
Non-electrolytes, 9, 97
separation from various anions, 93-
Non-equilibrium case in column opera-
tion, 54
Non-ionie adsorption, 102
Nor-adrepaline, in  urine, 237
1-Nor-adrenaline, isolation, 237
Novalgin, alkalimetrie titration, 130
Nucleie acids, 223
Nucleosides, removal of anicnic com-
pounds, 227
uptake and separation, 225, 227
Nucleotides, uptake and separation, 225

O

Organic acids, chromatographic separa-
tion, 184
isolation of low-molecular-weight, 152
salte of, alkalimetric titration, 130
separation from aldehydes and ketones,
183
uptske from non-aqucous solutions,
185
Crgauic bascs, separation, 77
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Organic aolvents, effect on ion exchange
resins, 75
Ornithine, 210, 211
Orthophosphates, acidimetric titration,
133
alkalimetric titration, 124
Overlapping, 64, 105
Oxalate complexes, 25
Oxalate ions, removal
analyais, 169, 170
Oxalates, allkalimetric titration, 129
Oxalic acid, adsorption hy cation ex-
changers, 22
a-Oxyaulfonie acids, 190
deeomposition in washing step, 192
elution, 192

in qualitative

P

Pantothenic acid in tissues, 240
Partiele size, anion exebange column
operation, 95, 96
cation ¢xchange column opcration, 78,
83
influence in Jon exchange chromatog-
raphy, 103
influence on break-through
54, B8
influcnce on elution curve, 63, 68
influence on flow rate, 83
Particies, shape of, influenee in chroma-
tographic separations, 108
Pcetic acid, removal of electrolytes, 8,
187
geparation from galacturonic acid, 188
Pectin-mcethylesterase, removal from
pectinases, 238
Pectinase, bacterial, removal of impauri-
ties, 238
Pectins, determination and characteriza-
tion, 188
Penicillin, uptake and purification, 234
Pepsin, 239
Peptides, 237
Perchlorates, alkalimetric titration, 121
Periodates, alkalimetric titration, 125
Permanganate, attack on ion cxchange
resinga, 74

curve,

SUBJECT INDEX

Yerrhenate, separation from pertechne-
tate, 178
Pertechnetate, separation from perthe-
nate, 178
pH, continuous recording in effluent, 110
cffeet on chromatographic separations,
105
Phenol-formaldehyde resins,
74
Phcuols, uptake, 93
Phenylalanine, 210, 220
Phosphate analysis, 80, 146
Phosphate ions, removal in gualitative
analysis, 169, 170
Phosphate rock, calcium, magnesinm,
iron, aluminum, and phosphoric
acid in, 146, 147
Phosphates, alkalimetrie titration, 124
colorimetric determination after re-
moval of iron, 148
in natural water, 166
low-molecular-weight, separation from
high polymer metaphosphate, 163
separation from alkali metals, 136
separation from uranium, 150
3-Phosphoglycerate, identification, 200
Phoesphomolybdate, separation from al-
kali metals, 76, 136
Phosphoric acid, adsorption by cation
exchangers, 21
in phosphate rocks and commercial
dicalcinm phosphate, 6, 148, 147
in sulfite waste liquor, 148
Phosphorus in nickel and copper, 152
Phthioic acids, isolation from tubercle
bacillus, 185
Plate theory, 54, 64, 105
Platinum, uptake, 261
Plutonium projcet, 10, 104, 114
Polarographic analysis of effluent, 110
Poliomyelitis virus, uptake, 240
Polycethyleneiinine resins, 24
Polvgalacturonic acid, separation from
galacturonic acid, 188
Polyhydric alcohols, 196
Polymetaphosphate complexes, 248
Polymyxin, purification, 235, 238

stability,



SUBJECT INDEX

Polysnecharides, determination of the
molecular weight, 199
Polystyrene, derivatives, 23
sulfonated, 28
Tolythionate in sulfite waste liguor,
204
Pore space, 14
Potassium, see also Alkali metals
in mixed fertilizers, 139
in potash salts, 137
gsoparation from sodium, 62, 110
uptake by selective resing, 23
Potassium acetate, alkalimetrie titration,

127

Potassiuma bromide, alkalimetrie titra-
tion, 121

Potassium chlorate, alkalimetric titration,
121

Potassinm ehloride, alkalimetric titration,
121

Potassium icdide, alkalimetric titration,
121 .

Potagsium nitrate, alkalimetric titration,
117, 121

Potassium oxalate, alkalimetric titration,
129

Potassium perehlorate, alkalimetrie ti-
tration, 121

Potassium  phosplhate, alkalimctric ti-
tration, 124

Potassium sulfate, alkelimetric titration,
122

Potential ions, uptake, 98
Potentiometric titration curves, 18
Proline, 210, 218, 220, 222
Promethium, identification and isolation,
173
separation from curopium, 178
Propionic acid, adsorption by cation
excbangers, 21, 130
Protactinium, elution, 92
separation from niobium and tantalum,
178
geparation from various eontaminants,
178,
uptake, 162
Proteins, 97, 238
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fractional precipitation of blood
plasma, 238

Purification of anion exehange resing, 35

Purine bases, uptake and separation,
225, 227

Pyridoxine, uptake, 232

Pyrimidine bases, uptake and separation,
225, 227

Pyrites, sulfur in, 144

Pyrophosphatcs, alkalimetric titration,
125

Q

Qualitative analysis, inorganic, 169
Quinine, nptake, 207

R

Radioactive ions, scanning on column
bed, 102
Radioactivity detectors in ion exchange
ehromatography, 102, 114
Radiccolloids, uptake, 162
Radicelementa, concentration, 87
in urine, 175
Radiotracers, for study of compiex ions,
247
group separations of fission-produced,
172
in ion exchange chromatography, 114
Radium, complexes with organic acids,
247
Rare earths, chromatographic separation,
104, 173
complexes with citric acid, 248
uptake, 38
Rate of filtration, see Flow rate
Rate of ion exehange, 43
Raw phosphate, 146, 147
Reagents, purification,
recovery, 261
Refractive index, continuous recordiug
in effluent, 110
Regenerant, see Elutriant
Regeneration step, see FElution step
Resin bed, see Column eniries
Resin phase, eoncentration, 28, 30, 103
definition, 15

259
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Reverse deionization, 99
Riboflavin, microdetermination, 231
removal of interfering substances, 231
uptake, 220, 230, 231

Ribonuclease, purification, 229

Ribonucleotides, separation, 225, 226

Ribose, uptake, 199

Rothmund and Kernfeld’s equation, 33

Bubidium bromide, alkalimetric tiira-
tion, 121

Rubidium chlorate, alkalimetrie titration,
121

Rubidium ehloride, alkalimetric titration,
121

Bubidium iodide, alkalimetric titraticn,
121

Eubidium nitrate, alkalimetric titration,
118, 121

Rubidium perchlorate, allkalimetric ti-
tration, 119, 121

Rubidium phosphate, alkslimetric ti-

tration, 124
Rubidium salts, alkalimetric titration,
119
Rubidium sulate, alkalimetric titration,
122
S
Salicylaldehyde, uptake, 184, 191

Saliva, x-amylase in human, 240
“Salzfreie Wasserhaut™, 18
Scopolamine, 206
Belenium, determination, 151
Seli-sharpening, 53
Separation, of acids of diffcrent strengths
by means of anion excbange resins,
253
based on chromatographic elution, 61
based on ionic dimensions, 14, 163, 186
of ions in sorption step, 49
Separation factor, definition, 38
Serine, 210, 218, 220
Sieving action of jon exchangers, 14
Silica, colorimetric determination after
removal of iron, 149
in ateel and iron, 150
in aulfite waste liquor, 149

SUBJECT INDEX

removal from strongly basic resing, 87
romoval of small amounts, 161
uptake, 25, 93, 269
Silicate rocks end slags, uraninm in, 150
Bilver, elution, 82
recovery, 261
reduction, 75
Sodium, see also Alkali metsls
in disodium phosphats, 138
sepsration from potassium, 62, 110
Sodium acetate, alkalimetric titration,
127
Sodium benzenesulfonate,
titration, 130
Sodium bromide, alkalimetric titration,
121
Sodium chlorate, alkalimetric titration,
121
Sodium chloride, alkalimetric titration,
121
Sodium citrate, alkalimetric titration, 130
Sodium formate, slkalimetric titration,
130
Sodium hydroxide, preparation of car-
bonate-free, 260
Sodium iodide, alkalimetric titration, 121
Sodium lactate, alkalimetrie titration,
130
Sodium menadiol sulfate, alkalimetric
titration, 130
Sodium nitrate, alkalimetric titration,
117, 121
Sodium oxalate, alkalimetric titration,
129
Sodium perchlorate, alkalimetric titra-
tion, 121
Sodium persulfate, alkalimetric titration,
123
Sodium vphosphate,
tion, 124
Sodium polymetaphosphate, alkalimetric
titration, 120, 125
Sodium-potessium tartrate, alkalimetric
titration, 130
Sodium sulfate, alkalimetrie titration,
122
in dye bath, 124

alkalimetric

alkalimetrie titra-
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Scdium sulfosalicylate, alkalimetric ti-
tration, 130

Sodium tartrate, alkalimetric titration,
130

Soils, determination of releasable cations,

162
water-soluble aalts in, 120

Solid substances, batch operation, 73

Sols, inorganic, 161

Sorption step, 45, 46, 83, 95

Specific resistance of decionized water,
259

Spinning bath, sulfate in, 123

Spot test analysis of effluent, 110

Standard solutions, determination of con-
centration, 119

Stepwise elution, 63, 115

Streptomycin, 77, 234

Streptothricin, 234

Strontium acetate, alkalimetric titration,

127
Strontium brov. de, alkalimetric titra-
tion, 121

Strontium chlorate, alkglimetric titration,
121

Strontium chloride, alkalimetric titration,
121

Strontium citrate complexes, 247

Strontium complexes with aspartie, sue-
cinic, and mabic acids, butylamine,
ethanolamine, and formaldehyde, 247

Strontium iodide, alkalimetric titration,
121

Strontium nitrate, alkalimetrie titration,
117, 121

Strontium oxalate, alkalimetric titration,
129

Strontium perchlorate, alkalimetric ti-
tration, 121

Strontium phoaphate,
tration, 124

Strontium tartrate complexes, 247

Styrenc, copolymerizates with divinyl-
benzene, 14

Styrenc-divinylbenzene resins, stability,
T4

alkalimetric ti-
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Succinic acid, adsorption by cation ex-
changers, 21
complexes, 247
in plant tissue extracts, 182
Sucrose, inversion, 18
Sugar-beet liquor, separation of organic
acids, 184
Sugar derivatives, isolation and purifiea-
tion, 198
Sugar juices, purification, 196
Sugars, in plant extracts, 196
in sulfite waste liquor, 203, 204
inversion, 18, 196
isplation of radicactive, 197
uptake, 9, 93, 196
Sulfamides, determination, 237
Sulfanilic acid, 237
Sulfate, in aluminum sulfate, 6
in natural waters, 2, 166
in spinning bath, 123
in zine sulfate, 84
removal from gelatin, 260
separation from alkali metals, 138, 137
separation from chloride, 88
soparation from chromium, 253
separation from uranium, 150
Sulfates, acidimetric titration, 133
alkalimetric titration, 122
gravimetrie determination in presence
of various cations, 142
volumetric determination, 145
Sulfide in viscose, uptake, 186
Sulfides, precipitation, 170
Sulfite, pulp, ion exchange properties,
3,18
Sulfite alcohol, acetone in, 194
Sulfite cooking acid, caleium in, 126
Sulfite waste liquor, 8, 202
acctone in, 194
alcohel in, 193
de-ashing of, 202
phosphorie acid in, 148
polythionate in, 204
removal of metallic cations, 202
gilica in, 149
strong actds in, 202
sugars in, 197, 203, 204
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sulfate in, 202
sulfite in, 203
thiosulfate in, 204
uptake of a-oxysulfonic acids, 190
uptake of low-molecular-weight acids,
203
Sulfites, alkelimetric titration, 133
Sulfoguaiacolic acid, alkalimetric titra-
tion, 130
Sulfonated coal, 2, 20, 75
Sulfonated polystyrene, 13

Sulfosalicylates, alkalimetric titration,
133
Sulfur, in nickel and copper, 145
in pyrites, 144
Swelling, disadvantages in column oper-
ation, B4

ion exchange resins, 13, 30, 238

T
“Tailing™, 62
Tanning liquors, total salt content, 131
Tantalum, niobium, end protactinium,
separation of, 178
Tartaric acid, adsorption by cation ex-
ehangers, 22
complexcs, 247
Tartrates, alkalimetrie titration, 133
Temperature, influence in chromato-
graphic scparations, 108
influence on break-through eurve, 58
influence on clution curve, 58
influence on flow rate, 83
Tetrathionate, removal from
basic recsing, 97
Tetravalent cations, eclution, 92
group separation, 172
Thiamine, 8, 228, 230
Thiovyanates, alkalimetric titration, 126
Thiosulfate, elution, 68
in sulfite waste liguor, 204
Thotium, elution, 92
separation from uraniym, 176
uptake, 162
Threonine, 21, 218, 220
Tin, in beer, 168
separation from arsenic, 152

strongly

SUBJECT INDEX

Tin ozalate, uptake, 24
Titanium, separation from iron, 176
Total capacity, definition, 45
Total salt concentration, determination
by enion exchange, 133
determination by cation exchange, 6,
117
Trace conatituenta, isolation, 87, 165
Tracers, removal of contaminants, 153
separation, 114
technique in jon cxchange chromatog-
raphy, 114
uptake from complex solutions, 248
Trausuranic elements, isolation, 174
Tricarballylie acid, complexes, 247
Tripeptides, 235
Trithiocarbonate, removal from viscose,
186
Trivalent ioms, group scparation, 172
Tryptopbane, 210, 215
Tubercle bacillus, isolation of acids of
phthioie type, 185
Tungstete, separation from alkali metals,
76, 136
Tungstates, acidimetric titration, 133
Two-step deionization, 98
Tyrosine, 210, 218

U

Upflow operation, 81
Uracil, 227
Uranium in silicate rocks and slags, 150
separation from phosphate and sulfate,
150
separation from thorium, 176
Uranyl salts, recovery, 261
Urease, 239, 240
Uridine, isolation from vcast ribose-
nucleic acid, 227
Uridylic acid, 225, 226
Urine, x-aminoadipic acid iu, 213
ammonia in, 2, 241
isolation of ascorbic acid, 231
isolation of radioelements, 175
magnesium in, 241
morphinc in, 208
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nor-adrenaline, adrenaline, and hy-
droxytyramine in, 237

N-methylnicotinamide and thiamine
in, 230

v

Valine, 210, 218, 220, 222
Van der Waals' adsorption forees, 21, 102
Vanadatc, separation from alkali metals,
76, 136, 156
uptake, 68
Vanadates, seidimetric titration, 133
Vanadium, separation from molybdenum,
153
Vanadyl sulfate, slkalimetrie titration,
122
Vanillin, uptake, 184, 191
Vegetable tanning liguora.
eontent, 131
Viruses, 240
Viscose, 8, 186
Viscosity, influence on flow rate, 83
Yisual ehromatography, 76, 102
Vitamin B;, see Thiamine
Vitamin B,, see Riboflavin
Vitamin B,, see Pyridoxine
Vitamin Byyp, isolation, 232
Vitarnin C, see Apcorbie acid
Vitamin ¥, uptake, 230
Vitamins, 229
Vitamine B, 232
Void space, diffusion in, 53
influence in chromatographic separa-
tions, 106
influence on flow rate, 83
Volume capacity, 76

total salt

w
Washing step, 89, 95
Water, analysis of natural, 166
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deionization, 259
fluoride in, 150
removal of cations in distilled, 25%
removal of copper in distilled, 25%
removal of radioaetive traeers, 260
removal of siliea, 259
total salt in, 131

Water adsorption, 16, 21
from ebloride solutions, 252

Water softoning, 1

Wilson theory, 64

Wine, deionization, 183

Wood hydrolyzates, de-acidification, 197

X
Xanthine, 227
Xvlose, uptake, 198

z

Zeolites, 1, 2, 211, 223, 237

Zinc, determination of traces, 168
Zinc acetate, alkalimetric titration,
Zine bromide, alkalimetric titration,
Zinc chlorate, slkalimetrie titration,
Zinc chloride, alkkahmetric titration,
Zine iodide, alkalimetrie titration, 121
Zinc nitrate, alkalimetric titration, 121
Zine oxalate, slkalimetric titration, 120

127
121
121
121

Zinc perchlorate, alkelimetric titration,
121

Zinc phoaphate, alkalimetrie titration,
124

Zme polymetaphosphate, 246

Zine sulfate, alkalimetrie titration, 122
analysia of technical, 84, 123

Zinc sultide, 18

Zireconium, elution, 92
scparation from hainium,

Zirconinm salts, purification,

175,
161

178





