Answers to Problems and Questions

P4.1. 99 units.
P4.2. pK, = 8.0.
P4.3. 10.8 mg.
P4.4. 25 liters/mole.
P4.5. 79.4 mg.

Q6.5. 90.605.

Pi1.1. Rajors = 38.047, Reicnier = 38.423,

Pl11.2. Rumobs, = 53.621, Roicaye) = 54.482,

P11.3. n = 1.47001,

P11.4. Mole fraction of n-hexane in the mixture = 0.89668; the mole fraction of cyclo-
hexanc = 0.10332.

P11.5. Weight per cent pyrrole = 61.1; the weight per cent morpholine = 38.9.

P12.1. 2.46 g/100 ml
P12.2. 6.05g/100 ml

P12.3. [a]} = 19° (c = 1, cthanol).
P12.4. 0.69°.

P12.5. 355, 65%.

Ql3.1. (a) —0.544 V.

(b) 0.663 V.
Q13.2, 0.123 V; the right electrode, as written, is the positive clectrode.
Q13.3. 0.9199 V.

Q13.4, 1.34V.
Q13.5. (a) Saturated calomel clectrode.

(b) Platinum electrode.
(c) Saturated solution of potassium chloride.

P15.1. (a) 1.50 x 10-? sec™.
(b) 7.70 min.
(c) 33.3 min.
(d) 51.2 min.

P15.2. 246 mA.
P15.3. 9.65 min.
P15.4. (a) 482 A scc™* cm* mole-!.
(b) 6.25 sec. ’
P15.5. (a) 1.78.
(b) 24.
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A

Abbe critical-angle refractometer, 416-417
Absorbance definution, 15, 16
Absorption cells for spectrophotometers, 51
Absorption spectrophotometry, 1-57,62-63
absorbance ratio value, constancy of,
27-28
use in binary mixture analysis, 28-30
absorbance scale accuracy, 55
absorbing groups, 68
Beer's law in, [3-=14
modification, 15-16
colorimetry in, 32-39
comparison with fluocrometry, 188-1%0
data, graphical presentation, 15-17
definition, 2 e
differential analysis method, 414
drug determination by, in dosage form,
~18-20
of mixtures, 25-32
clectromagnetic radiation, 3-5
. equipment, 44-355
absorption cell, 52
colorimeters, 44-55
filters, 49-50
monochromators, 50-52
radiation detectors, 52-54
radiation sources, 45, 49
* spectrophotometers, 4455
infrared type, see Infrared spectroscopy
light-scattering methods and, 286
precision types, 3941
quantitative, 13-21
radiant energy absorption, 5-12
reliability of measurement, 17-18
solvent effects, 8-12
special methods, 3944
terminology, 14-15, 16
titrations by, 4234
trace analssis method, 0
transmitiance ratio method, 40
wavelengih scale accuracy, 54-55%
Abserptivity, defiminon, 15, 16

Accelerators for neutron production, 724,
726 )
Acctazolamide, absorption spectrorhotom-
ctry, 12
Acctic aad, low f{requency conductance
titration, 529-532, 541
NMR spectroscopy, 252
potentiometric titration, 493
Acetophenetidin, - absorption
photometry, 12
phenetidin from, 33
Acetozolamide, identification, by infrared
spectroscopy, 60, 61
polarographic determination, 626

spectro-

Acctozolamine, determination by IR
spectrophotometry, 62

Acctylacetone, NMR spectroscopy, 262

Acctylsalicylic  acid, determinauon, by

absorption spectrophotometry, 25—
27

by NMR spectroscopy, 273-275 in
presence of salicylic acid, 25-27
Acids, mass spectra interpretation, 232
Acridines, determination by, amperometric
titration, 642
Activation analysis, 724-726
applications, 729
Adenine, determination
tentiometry, 566
Adrenaline, determination, by fluoromerry,

by chronopo-

190
Acrosols, light-scattering methods for,
312-314

Alcohol, determination by gas chromatog-
raphy, 686-687
Alcohols, aliphatic, mass spectra nter-
pretation, 231-232
- IR absorption bands, 74
Aldehydes, determination by ampero-
metric titration, 640
mass spectra interpretaton, 132
NAMR spectroscopy, 162
Aldesicrone, determination by fluoromeiry.
190
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Aliphanc hydrocarbons, mass spectra inter-
pretanon, 210
Alhaloids, determinanion by, ampero-
metnic ttranon, 6341, 643, 630
Alkyibenzencs, mass spevira nterprelation,
23
Allenes, optival activity, 417
2 parucles, interaction with matter, 695
Alternauing-current bridge, 516
Aluminum ion, determination by, ampero-
metric utration, 640
Aininco-Bowman spectrofluorometer, 176,
177
Amine salis identification by IR spectros-
copy, 113 -
Amines, aliphatic, mass spectra, 233
determination by amperometric litration,
640, 643, 650
chronopotentiometry, 566
IR absorption bands, 74
NMR spectroscopy, 362-263
p-Aminobcnzoic acid, fAuorometric deter-
mination, 196
IR spectrum, 85, 90
optical crystallography. 367
Aminocrine, determination by fluorometry,
191, 200
Amino group, stretching vibrations, 69
p-Aminohippuric acid, optical crystallog-
_ raphy, 367
p-Aminophenol, determination by, ampero-
metric litration, 640
AminopyTine, determination by, ampero-
metric titration, 641, 642
identification by NMR spectroscopy, 270,
271
Aminosalicylic acid, determination by, am-
pcromczric titration, 640, 643, 650
identification by absorption spectro-
photometry, 28
Ammonia, determination by,
meltric utration, 640, 650
potentiometric titration, 494
Amobaroital, absorption spectrophotom-
etry. 12
Amperometric utrations, 629-654
apparatus, 630-631
with onc polanzed electrode, 631-645
apparatus, 631-633
experiments, 638645
methodology. 634-635
procedure, 637-638
utration curves, 635636

ampero—

with two polarized electrodes, 645-652
advanitages, 648
apparatus, 649
general procedure, 649
methodology, 648
experiments, 649-652
titration curves, 645-648
A_mph::arninc. identificavon, by IR
spectroscopy. 113
radiochemical determination, 720
Androsterone, determination, by fluorom-
etry, 190
Aniline, determination by, amperometric
titration, 641
fluorescence, 171 )
Anisotropy, in optical crystallography,
344-346
Anomers, definition, 436
Antazoline, absorption
etry, 12
Anthracene, determination by, chrono-
potemiomelry. 566
Anthraquinone, determination by, coulom-
etry, 354
Antibiotics, determination by, coulometry,
554 -
Antihistaminics, determination by, ampero-
metric titration, 642
fluorometry, 190
Antimony, determination by,
metric titration, 650
Antimony compounds, optical activity,
438
Antimony clectrode, for  potentiometric
titrations, 474
Antioxidants, determination by, chrono-
potentiometry, 566
Antiozonants, determination by, chrono-
potentiometry, 566
Antipyrine, detérmination by ampero-
metric titration, 642
identification by NMR spectroscopy, 270,
1 .
"optical crystallography, 367
'APC tablets, salicylic acid in, limit test, 37
Apomorphine, absorption spectrophotom-

spectrophotom-

ampero-

ery, 12
Aprobarbital, optical crystallography, 367
Aromatic compounds, IR spectroscopy,
. n-n
NMR spectroscopy, 260-261
Arrhenius theory of 1onic dissociation, 512,
1 522-523



Abwemie,  determination 3y, scuvauen
analyss  » 15
ampcrometric blranon. 450
Arsenw compounds, opticai achivity, 37
Zseobae zeid, determunation by, absorpuon
spectrephotometry, 12 -
amperometric titrauon, 641, 651
chronopotenuiometry, $66
controlied potential couiometry, 566-
567
fluorometry, 196
polarography, 6|4.
Aspirin, blood levels, determination, 193
determination by mass spectrometry, 235
Aston’s mass spectrograph, 224
Asymmetry, optical rotation and, 435
Atomic absorption spectroscopy, 203-219
advantages, 204-205 |
analytical variables, 213-214
atomizer for, 212-213
burner design, 214
compared to atomic emission, 204
disadvantages, 205-207
equipment, 207-210
detectors, 210
monochromator, 210
optical slit system, 210-211
radiation source, 207-210
flame rype, 214-215
interferences, 205
anionic, 206-207
modulation in, 211-213
principles, 204
quantitative method, 216-218
_, Galibration cunves in, 216-218
sample flow rate, 214
sensativity, 205
solvent, 215
wavelength choice, 215
Atropine, determination by, ampcrometric
titration, 641
ﬂuorm:ry, 190
IR spectrum, 95, 96
Agreomycin, IR spectrum, 98, 99
Aunochromes, definttion, §

B

i bands, denrninon, §

Bands (peaks). in IR spectroscopy. 63
farhtal, see Dictin.barbitune acid
Rarbirates :

Setermuranon by, ampere-
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feeremetry, 170
olarography, £16

Barnum, delerminztion by acuvation
anaiyss, 729
Baroies javer cells, fnr sp-:ctrophotcm:t:r'._

$3-54
Base hne techmique. in IR spectroscopy,
i1l
Bathochrom:ce shift, definition, 7
Beam balance, for IR spectroscapy, 104
Becke line, in refractive index, definition,
347-348
Beer's law, 13-14
deviations from 21-24
chemical, 23-24
instrumental, 21-23
real, 21
in light-scattering methods, 286
Beer-Lambert law, 110, 115
in light-scattering methods, 286
Bemegride, idenufication, by
spectroscopy, 60
Bendix time-of-fight mass spectrometer,
227
Benzaldehyde, IR spectrum, 79, 82
Benzamide, IR spectrum, 79, 81
Benzenc(s), IR spectroscopy, 71, 75, 77
NMR spectroscopy, 260-261
substituted, fluorescence, 170, 171
7-Benzene hexachloride identification, by
" IR spectroscopy, 60
Benzocaine, absorption spectrophotom-
-etry, 12
IR spectrum, 85, 89 .
Benzoic acid, IR spectrum, 79-80, 83
Benzonitrile, fluorescence, 171
IR spectrum, 78, 79
Benzoquinone, determination by, chrono-
polentiometry, 566
Benzyl alcohol, IR spectrum, 85, 87
Benzvlamine, IR spectirum, 79, 80
B particles, interaction with maiter, 695697
ji-ray ionization detectors for gas chroma-
~ tography, 678
Bfazole, identification, by IR spectros-

infrared

copy, 60
Binary mixtures, analysis by absorbance
ratios, 28-30

Bishvdroxycoumanin, tdentificaion by IR
spectroscopy 60

Blocd. cation detection in by activaton
nnni_\ﬁ.ix. 120 = ¥
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Bonc aad, low frequency conductance
utration, 529

Boron trifluoride, Raman and infrared
spectra, 142

Bouguer's law, 14
Bougurr-ﬁcn Jlaw, 14
Bosine serum  albumin,
analysis, 404405
" Bragg angle, 391, 392
Bration-Marshall reagent, 37-38
Bromide, determination by, amperomciric
titration, 640
chronopotentiometry, 566
Brucine, determination by, amperometric
litration, 641
Buffers, absorbance values, 10

C

Caffeine, determination by absorption
spectrophotometry, 12, 31-32
by amperometric titration, 641
by mass spectrometry, 235
by NMR spectroscopy. 273-275
in presence of theobromine, 31-32
identification by IR spectroscopy, 115

122

low-angle X-ray

Calcium disodium edetate, |dmt|ﬁr=tmn by
IR spectroscopy, 66
Calcium gluconate, chloride and sulfate
determination by turbidimetry, 317-
319
Calcium pantothenate, identification by IR
spectroscopy, 60
Calomel clectrode, forms of, 467469
reaction of, 461, 469-
Camphor, polarimetric studics on, 446
d-Campher sulfonic acid, polarimetric
spectra, 434, 435
Carbohydrates, structure determination by
polarimetry, 444
Carbon dioxide, modes of vibration,
134-135
Raman and infrared spectra, 142
Carbon tetrachioride, modes of vibration,
136-137
Raman and infrared spectra,
142, 161
spectrum, 130
Carbomic acid,
492, 495
Carbonyl group, vibrations in IR spectros-
copy, 12, 73-74

132,

137, 138,

polentiometric titration,

Carboxylate group, stretching vibrations,

Carbutamide, determination by ampcro-
metric titration, 650
Cardiac  glycosides, deiermination by
fluorometry, 194-195
Cary Raman spectrophotometer, 147, 151-
= 152
Catechol, determination by chronopoten-
tiometry, 566
cells, for Raman spcclrophommcicrs. 154-
159
Cerium, determination by, amperometric
titration, 650
chronopotentiometry, 566
Cesium-137, decay scheme, 711
spectra, 711,712
Chemical shift, in NMR spectroscopy, 250

275

Chlorambucil, identification by IR spectros-
copy, 60

Chloramphenicol, determination by, ab-

sorption spectrophotometry, 12
polarography, 614

Chlorcyclizine, absorption spectrophotom-

etry, 12
identification by IR spectroscopy, 60

Chlordiazepoxide, determination by polar-
ography, 625-626

Chloride, determination by amperometric
titration, 640

limit determination by turbidimetry,
317-319

radiotitration of, 722 )

Chloro compounds, dcterminalion by

coulometry, 555
Chloroform, Raman and infrared spectra,
143
5-Chloro-7-iodo-8-hydroxyquinoline, deter-
mination by IR spectroscopy, 124-
5
Chloromethapyrilene,
photometry, 12
Chlorothiazide, determination by_pclarog-
raphy, 626
Chlorpheniramine, abs-orpllon
photometry, 12
jentification by IR spectroscopy, 60
Chlorpromamide, identification by IR
spectroscopy, 60
Chlorprimazine, determination by, couiom-
ctry, 554
fluorometry,

absorption spectro-

spectro-

190



C,‘~_!nrrr:mazmc—{mmd.)
_r-;,wlurogra phy. 615
+ sdsochermical techmiques, 720
;denufication by IR spectroscopy, 63
Chlorprothine, determinalion by fluorom-
etry, 190
Chlorprothixenc, detcrmination by flucrom-
ciry, 192
Chiortetracychne, determination by polgr-
ography, 614
cholecalciferol, identification by IR spec-
troscopy, 60 S
Cholesterol, radioactive, stability, 699
Choline chloride, radioactive stability,
699 R
Chromatography, in radiochemical analysis,
722-723, 732-733
Chromaphore, definition, 67
Chromophoric groups, absorption bands
for, 7 '
Chromosorbs, 673
Chronopotentiometry, 543-574
advantages and limirations, 565-566
circuit, 563-564
current-potential-time relationship, 561-
563 v
end-point detector, 563
experimental conditions, 564-565
historical aspects, 345
Cinchonine determination by amperometric
titration, 641
Circular dichroism, measurement, 443,
445446
in optical absorption, 432-433
Cobalt, determination by activation
analysis. 729
Cocaine. determination by amperomelric
titration, 641
Cockeroft-Walton positive ion accelerator,
726
Codeine, deicrmination by amperometric
titration, é41, 642
fluorometry, 190
Codeine sulfate, optical cystallography.
367
Colchicine, identification by NMR spectros-
copy, 271-273
Colloidometry, 277-336. (See also Light-
scattenng methods.)
Colorimetry, in absorption spectrophoiom-
ctry of drugs 32-39
chemusiry, ]5113
requirements for, 34-35
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Complex formauon, IR sp-cc:rus:.cp:&
studies, 1is
Compton interaction of 7 ravs, L9T-61%
Computer, usc N Mass spectroscopy. 138-
239
Computer of average transients (CAT). in
NMR spectroscopy, 271
Conceniration cell, potential, 460
Conductance cells for current flow methods.,
520
“dipping" type, 525
high frequency typ<s, 525
Conductance litrations, high-frequency
type. 532-536 ]
low-frequency type. 518, 525, 527-532
Configuration, polanmetric studies of,

444445 .

_ Conformation, polarimetric studies of,
444445

Copper,  determination by activation
analysis

atorhic emission spectroscopy, 216
chronopoltentiometry, 566
coulometry, 554
identification, 36
Copper haif-cell, composition, 455, 456
Copper sulfate, optical crystallography,
367

Corticosteroids, determination by coulom-
etry, 554
fluorescent derivatives, 172
Corticosterone  determimation by radio-
chemical techniques, 720
Cortisol, determination by radiochemical
techniques, 720
Cortisone, determination by absorption
spectrophotometry, 12
polarography. 61% s
identification by IR spectroscopy, 62
Cotton effect in optical absorption, 432433
Coulometric methods, 543-574
constant current coulometry, 545, 555~
560
advantages and limitations. 559
circuit, 555-558
current-potential-ime relationship. 353
end-point detector, 535
experimental conditions. 558-35%
pharmaceutical applications, 5¢5-260
controlled potenual coutometry. 345,
548-553
advantages and limitations, 55<
circuit, 549-352
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“oulometric methods—{contd.)
coulomeier, $51-532
current-potential-time rclationship, 548
end-point detector, 549
experimental conditions, 551-554
phumac:ulical applications, 554-555

coulometry, definition and principles,
546-547 '
current-concentration relationship, 544-
545
elcctro!ys‘:s as basis of, 544
Faraday's law and, 547
historical aspects, 545
stoichiometry of, 347
voltammetry in, 544
Coulometric titration, 555560
Critical micelle concentration, conducti-
metnc studics, 539-541
Crystals, effect on light, 346
systems of; 341-344
Current flow methods, 51 1-542
analytical aspects. 524-526
cell and temperature control, 524
concentrations  and kinetic analyses,
537-538
conduction of current, 512
in critical micelle concentration studies,
539-540
clectrical concepts and definitions, 513—
519
measurement circuits, 515-
Ohm's law, 513, 515
resistance measurcment, 513-514
experimental methods, 526-541
limiting 1omc conductance, precise
measurement, 526-527
low frequency conductance hitrations,
518, 525, 527-531
propcniz.s of solutions related 10, 519-
524
charge carmers. 519
Dcove, Huckel, and Onsager work,
523-524
dissociation and associauon, 5§22-523
elecitode reacuions, 519 -
equivalent conductance, 522
measurning cell, 520-521
spcciﬁc conduciance, 521-522
C)-:.nocotmtamm. absorpuon  speciro-
photometry, 12
fluorometnc determination, 196
Cyclizine, identification by IR spectroscopy.

Cyclohexanons, polarimetric studies  of
_aconfiguration, 4444345
C'ycloP:xmﬁins. mass speetra inlcrprclalion.
231
Cyclosenine, z!:n.urp:ion spxlropholomtry,
12
Cysteine determination by amperometric
titration, 640, 641, 651

D

Daniell cell, in polentiom:lric titrations,
452,454 ¢ .

Danthron, optical crystallography, 367

Dead-stop titrations, 497-498, 630

Decane, determination by gas chromatog-
raphy, 684686

Degenerate vibrations of molecules, 133

Decoxycortonc, identification by IR spec-
troscopy, 62

Desoxycorticosteronc, identification by IR
spectroscopy, 60

Detectors for gas chromatography, 677-
679

Dexamethasone, identification by IR
SpECIroscopy. 62

Dextran sulfate, radioactive, stability, 699

Diaryls, optical activity, 437

Diastereoisomerism, in optical polarimetry,

436

Dibucaine, absorption spectrophotometry,
12 :

Dichlorophenamide, determination by

polarography. 626
Dielectric constant refractive index and,

412

Dicnestrol, determination by polarography.,
626 * .

Diethylbarbituric acid, optical crystaliog-
raphy, 366

Diethyltgluamide, determination by IR
Spectroscopy. 62

identification by 1R spectroscopy. 60
Differential analysis, in absorption spectro-
photometry, 41-42 =
Digitoxin, determination by “fluorometry.

194-195
Digox:n, determination by fluorometry,
i 194-195
identificaon, by IR spectroscopy. 62,
95,97.99 :

Dihydro:m:hyﬂcrol. identification by IR
spccuascopy,w



'_’.2'—D|hydm\)--3.]‘—dumclhoxy-biphcnyl-
5. 5.diacetic, 10 fluorometry  of
homovanillic acd, 193-194

Dniodnhydroxyquin, determination by
pnlarography. 615

Dimenhydrinate, absorption
photometry. of 12

identification by 1R specirascopy. 60
2,3-Dim=rczp|opr0panol. determination
by amperometric niration, 651

Dimethisterone, identification by IR
spectroscopy. 62

9.10—Dimc:hylbenzamhraccnc. radioactive,
stability, 699 )

Diphcnhyd:-.unine. determination, colori-
metric, 36, 38-39

in 1ablets, 38-39
identification by IR spectroscopy, 60

Dipping relractometcr, 421

Dipyridamolc. determination, by fluorom-
etry, 190

Disodium edetate, identification by IR
spcdroscopy, 60

Dispcrsion(s)_ EMR interactions with, 280

in optical crystallography., 364-365

Dodecane, as gas chromatography standard,
684-685

Dodecylpyridinium bromide, determination
by amperometric titration . 641

Dropping mercury electrode (DME), in
amperometric titrations, 633

in polarography, 602-603
care of, 617

Drude equation, application to optical
rotatory dispersion curves, 432

Drugs, characterization and determination
by absorption SpECtroscopy. 11,
18-20

protein binding, X-ray analysis, 402

SPCCIFD-

B

Electrochemical cells, for polcnliomc(ric
Litrations, 454464 )
Electrodes, for ampcromcuic titrations, 632
“ for coulometry, 550.'552 -
for polarography. 601-605
for potcnuum:tric titrations,
499-501
antimony, 474
glass cop<, 471-473, 480
calomel, 467469
indicating, 471474

451474,
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noble metal, 471
potassium sulfatc, 469
quinhydrone, 473-474
reference type, 466471
standard hydrogen. 466-467
weston cell, 469-471
Electrolysis cells, for polarography, 601
Electromagnetic radiation, 3-5
effects on molecules, 170
interaction with dispersions, 280
Electromagnetic spectrum, 4
Electron capture detectors for gas chroma-
tography, 679
Elements, atomic refractivities, 414
detection by activation analysis, 725
Emetine, determination, by fluorometry,
190 .
Enantiomers, optical rotation and, 435-436
Enzymes, analysis by light-scattering
methods, 316
E.pheclrinc, identification by IR spectros-
copy, 99, 100, 113
optical crystallography, 367
Epimers, in optical polarimetry, 436
Epinephrine, determination by absorption
spectrophotometry, 12
fluorometry, 173
polarimetry, 446
Equivalent conductance  of
measurement, 522
Ergocalciferol, ijdentification by IR spec-
troscopy, 60
Ergot alkaloids, determination by fluorom-
ctry, 190
Ergotamine, absorption spectrophotom-
etry, 12
Eserine, identification by NMR spectros-
copy. 271-273
Ester hydrolysis, kinetic analysis by con--
ductimetry, 537-538
Esterone, determination by fluorometry.

solutions,

190

Esters, mass spectra interpretation, 232~
233

Estradiol, determinalion by fluorometry.
190

identification by 1R spectroscopy. 60, 62
Estradiol, identification by IR SpecLroscopy
60, 62
Estriol, determination by fluorometry, 179
Ethanol, NMR spcctroscopy. 24y, 250~
251
Ethers, mass specira m'lcrprc:ulion. 233
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Litunyl estradiol, determination by fluurom-

ctry, 190
wdenubication by [R spectroscopy, 60

Crhinyl testosterone, identificgtion by IR
lestosterone, 122

I.ttusteronc, identification by IR spectros-
cupy, 62

Lthyl (O-nitrophenylihio)aceioacetate, IR
spectrum, 85, 94

Ethylene Raman and infrared spectra, 143

Funimorpkinc, detcrmination by ampero-
metric titration, 641

Fucalyptol, molar refraction, 414

Eugenol, delermination by absorption
spectrophotometry, 41-42

Evipan, determination by amperomciric
titration, 650

E

Faraday effect, in optical activity, 438
Faraday's law, as basis of coulometry, 547
Fermi resonance, in IR spectroscopy. 67,
68
Ferrous ion, dctermination by potentio-
metric titration, 490
Filters, for mercury lamps, 145
for-spectrophotometers, 49-50
Finger-print region of IR spectrum, 70
Fisher titrimeter, 502 )
Flame atomuzers, 212-213
Flamc ionization detectors for gas chroma-
tography, 678
Fluorocortisone, identification by IR
spectroscopy, 62
opiical crysallography. 167, 168
Fluorescein, fluorescence, 171
Fluorescence. see also X-ray cmission
analysis
definition, 168
Fluorolube, as 1R mulling agent, 104
Fluorometers, 174-175
Fluorometry, 167-202
chemical quenching in, 181-183
chemical structure cffects in, 169-173
comparnison  with  spectrophotometry,
188-190
cxperimental variables, 189-190
facrors influencing (luorescence, 175-188
degradation of sample, 188
cancentratien, 175-181
phi. 1832157

presence al other salutes, IN1-183

solvent cffects, i88
temperaturc, 187-188
inner-filter efTect, 181
instrumentation, 173-175
laboratory projécts in, 198-200
in pharmaceutical analysis, 190-15%6
sensinvity, 188-1£9
specificity, 189
theory, 168-169
Fluoxymesterone, identification by IR
spectroscopy, 62
Folic acid, determination by fluorometry,
196
polarography, 614
Foucaut prism, 440
Fresnel's law, 428
Fructose, determination by polarimetry,
446
Fursemide, determination by fluorometry,

150
G
7 rays. interaction with matter, compton
type, 697-698
pair production, 698
photoclectric type, 697
Gas chromatograph, diagram, 658
Gas chromatography, 655688
analytical determinations, 679-684
qualitative, 679-681
quantitative, 681-684
" by area normalization, 683
by external standard, 683-684
by internal standard, 682683
apparatus, 657-659
chromntogrzphrc unit, 657-638
recorder unit, 59
lemperature control; 659
column technology, 672-677
carrier gas, 675-676
column, 672
preparation, 676-677
liquid phase, 673-675
support medium, 672-673
combined with mass spectrometry, 237
definition, 656-657 '
detectors, 661, 677-679
F-ray ionization !ypc, 678
clectron caplure type, 679
flame tonizaton type, 678
thermal conductivity type, 677-678
cxpetunents, ¢84-687

Tundameniaiy of, 857-6061



Gas chromatography—(centd.)
HETI® of, 666-668
separation provedures, 659-661
instrument equilibrium, 659
isothermal operation, 660-661
sample-component separation, 660
theory, 661-672
column efficiency, 661, 666-669
resolution, 661, 669-672
retention of column, 661-666
- Geiger-Miiller tube, operating
teristics, 730-731
Gelatin filters, for spectrophotometers, 50
Glan-Thompson prism, 440
Glass electrode [or potentiometric titrations,
471-473, 480
Glass filters, for spectrophotometers, 49-50
Globar, for IR spectrophotometers, 99, 101
Glucose, determination by, ampcrometric
titration, 651
mutarotation, 436—437
Gratings, for spectrophotometers, 50-51
Griseofulvin, fluorometric emission spec-
trum, 174, 175
Guanethidine. identification by IR spectros-
copy, 60
Gyration, radius of, by low-angle X-ray
analysis, 402-405

H

Half-cells for potentiometric
classification, 454—464
potential calculation, 458460

Halogen compounds determination by

coulometry, 554
IR absorption bands, 75
mass spectra interpretation, 235

Helical conjugated compounds,
acuvity, 437

Henderson-Hasselbach equation, 24

HETP (height equivalent fo a theoretical

charac-

titrations,

optical

platey of gas chromatographic
N column, 666
Hexachlorobutadiene, as IR mulling agent,
104

Hexahelicine, opuical activity, 437
High-frequency  conductance  Litrauons,
532-536
substitubon method, 518
Hilger Raman specirophotometer, 147-150
Histamine, radiochemical determination,
720
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Hollow cathode, for atomic absorption
spectroscops, 208
Homosanillic  acid  determination by
fluorometry, 193-194
Hydrazine, determination by
potentiometry, 566
n-Hydrocarbons, aliphatic, see Aliphatic
hydrocarbons determination by
gas chromatography, 684-686
Hydrochioric acid, low frequency con-
ductance ritration, 528
potentiometric titration, 491
standardization procedure, 504, 506
Hydrochlorothiazide, determination by
polarography, 626
identification by IR spectroscopy, 60
Hydroconisone, absorption spectro-
photometry, 12
idemification by IR spectroscopy, 60,
62
nonfluorescent character, 172
Hydrocortisone r-butylactate, optical crys-
tallography, 366
Hydrogen electrode, standard, 466-467
Hydrogen peroxide, dctermination by
. chronopotentiometry, 566
coulometry, 554
Hydroquinone, determination by chrono-
potentiometry, 566
p-Hydroxybenzoic acid, IR spectrum, 85,
91 :

chrono-

Hydroxylamine, determination by chrono-
potentiometry, 566

Hydroxystilbamidine, identification by IR
spectroscopy. 60

Hyperchromic shift, definition, 7

Hypochromic shift, definition, 7

Hypsochromic shifi, definition, 7

1

likovic equation for diffusion current in
polarography, 584-588

Image-displacement rcfraciomeler, 422

Imipramine, determination by fluorometry.
190, 192

Indicator  clecirodes  for
titrations, 632

Indicatnix, use i optical crysm]logr:lph)'.
350-363

Infrared spectroscopy, 59-126

absorption bands of functional groups,

73-75

ampcromeltric



764 SUBJECT INDEX

[nfrared speciroscopy—(contd )
basc line technique, 111
Lzer-Lambert law in, 110, 115
energy changes, 65, 67
identity tests, 6061
infrared-region characteristics, 63, 65
infrared spectra from,
daromatic compounds, 71-77
cxamination, 69-99
finger-print region, 70
group frequencies, 71
instrumentation, 99-103
detector system, 102-103
monochromator, 102
photometer, 102
radiation source, 99, 10}
mulling method, 103-105
pharmaccutical applications, 108-125
practical, 113-125
qualitative analysis, 109
quantitive analysis, 109-112
pressed-disk method, 105-106
relerence standards, 112
sample preparaiion, 103-103
gases, 108
liquids, 107-108
solids, 103-107
units of measurement, §3
vibrational modes, 67-69
fundamental type, 68-69
nonfundamental type, 67-68
Interferometric filters, for spectrophotom-
eters, 50
Invert sugar, 446
Iodide, determination by amperometric
titration, 640, 650
chronopotentiometry, 566
lodine, determination by X-ray absorption
analysis, 401-402
compounds,
coulometry, 554
Todochlorhydroxyquin, determination by
IR spectroscopy, 124125
polarography, 615
Todocthane, NMR spectroscopy, 162-25%
lon collection method of radivactisny
measurement, 700-703 '
Tonic conductance, limiting,
of, 526-527
lomzauon detectar, 702
circul, 701
Tonized™ parncle,

lodine

determination by

measurcment

path e electrie any

Iron, d2terminanan hv, chrunnpommiom-
ciry, 566
ccionmertry, 37
couiometry, 554
wdentification, 36
limit tect, in magnesium carbonate, 33-
[socyanices, IR absorption bands, 74
Isogyres, in oplical crys(nllography. 356-
357
Isoniaz:d, dctermination, by absorption
spectrophotometry, 12
by fluorometry, 190
controlled current coulometry, 567-
5638
Isonicotinic acid hydrazide, determination
by polarography, 615
zIsonicotinic hydrazide determination by
amperometric titration, 650
Isotope dilution analysis, 717-720 in mass
spectrometry, 238
Isotopes, commenly used, properties, 700
Isotopes, heavy, natural abundance, 230

J

Jelley-Fisher refractometer, 422

K

Katharometers for gas chromatography,
677-678
Ketones mass spectra interpretation, 232
determination by amperometric titration,

Kerr cffect. in optical activity, 438

L

high-intensity tvpe, for atomic
emission spectroscopy, 209
Larmor precession theorem, 246
Laser, as Raman light source, 146
Lauren: fuarter-wave plate. in polarimeters
40
Lead, determination by, chronopotentiom-
ctry, 566
cociometry, 554
hewe tzst, celonimetric, 37
Leeds 2~2d Northrup siabilired rH indi-
<otor, 481, 4K2

Levarter=a0!, absorprion speatrephotem.

Lamp,



Librium, see Chlordiazepoxide
Light, crystal cffect on, 346
Light-scattering methods 277-336.  (Sec
also Colloidometry, Nephelometry,
Turbidimetry)
absorption and, 293-294
anisotropy and, 292-293
bibliography. 320-325
in biochemicals analysis, 315-316
for chemical-impurity analysis. 316
commercial instruments, 316-317
concentrated systems, 295
EMR interaction with matter in, 282-286
experimental procedure, 317-319
for fine-particle dispersions, 287-291
turbidity, 296-302 )
light-scattering envelopes, 285
Mie-type scattering, 290-291
multicomponent systems, 294-295
particle-size factors, in 280-281
polychromaticity, 291-292
polydispersity and, 294
practical theory, 286-302
deviaticns from reality, 291-295
factors and terms for, 287-291
Rayleigh-Gans-type scattering, 289-2%0
Rayicigh-type scauering, 288-289
special dispersion analyses using, 309-3! 6
spectrometric term usc in, 286
systems involved, 278
theory cosrelation for fine- and coarse-
partide dispersions, 302-303
for “unstable” dispersions, 312-315
acrosols, 312-314
wders, 314-315
Limit tests, for drug contaminants, 32-33
Liquid scintillation spectrometer, diagram,
708
Liquid scintillation spectrometry, 704-709
experiment in, 731-732
Lorenz-Lorentz equation, 413
Low-angle X-ray analysis, 402-405
exceptional periodicity measurement, 402
radius of gyration by, 402-405
Low-frequency conductance titrations, 51 8,
525, 527-532
Low-mofecular weight compounds, polari-
metric studies on, 444-445

M

Magnesium determination by acuvation
analysis, 729
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Magnesium carbonale, iron in, himit test,
33-34
Malus law, 44031
Manganese, determination by activation
analysis, 729
Mass spectrographi(s), 226-228
Aston's, 224-225
Mass spectrometry, 221-242
computer usc in. 238-239
direction focusing, 225-226
with gas chromaiography, 237
idealized mass specirum from, 212,
229
instrumentation, 226-228
ion detection, 228
ion formation, 226-227
ion scparation, 227-228
isotope dilution and, 239
in pharmacy, 235-240
in plant control, 240
of pure solvents, 236
pyrolysis in, 238
in quantitative analysis, 235-236
spectra interpretation, 228-235
theory, 222-224
Mecamylamine, identification by IR
spectroscopy, 60
Meclizine, identifcation by IR spectros-
copy, 60 -
Medrol, see Methylprednisolone

‘Medroxyprogesteronc acclale identification

by IR spectroscopy, 60

Mcglumine iothalamate identification by
IR spectroscopy

Menadione(s), determination by polarog-
raphy, 614

Mephenesin, determination by fluorometry,
190 °

Mercaptans, mass spectra interpretation,
233

NMR spectroscopy. 263

Mcrcaptobenzothiazole, delcrmination by
chronopotentiometry

Mercurial prescrvatives, determination
coulometry, 555

Mercury lamps, filters for, 145

Mercury pool clectrode #n polarography,
604

Mescaline, determination by fluorometrs,
190

Metals, determination by atomic cnussion
spectruscopy. 203-219

standard reduction potential, 436
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Methapyrilene, absorption spectrophotomn-
etry, 12
Mcthazolamude, determination by polarog-
raphy, 626 -
iilenufication by IR <poctroscopy, 60
Mettuonimne, radioacuve, tabiiy, 699
hMethotrexate, adenufication by TR spec-
troscopy, 60
Methvl group, stretching vibrations, 69
Mecthyl violet, determinanion by, ampero-
metric titration, H42
Methylene blue, determination by, ampero-
metric titration, 642
Mecthylenc group, stretching vibrations,
, 69
Methylcthyl ketone, as gas :hromalogmphy
standard, 686
N-Methyinicotinamide, determination by
fluoremetry, 172-173
Methylprednisolone, identification by IR
spectroscopy, 62
optical crystallography, 366
Methyl salicylate, absorption
photometry, 12
Methylestosterone, identification by IR
spectroscopy, 62
Metrohm potentiograph, 504
Mectyrapone, identification by IR spcctro-
scopy, 60
Mica, optical crystallography, 368
Microorganisms, as dispersed- particles,
measurement, 310-312
Midinfrared region, definition, 63, 65
Mie-type light scattering, 290-291
Molar absorptivity, definition, 15, 16
Molar refraction, measurement, 413416
Molecular rotation, 429 °
Miolecular weight, by X-ray diffraction
analysis, 3%4-396
Monochromators, for absarption spectro-
photometers, 50-52
for atomic coussion spectroscopy, 210
for IR spectrophotometers, 102
Morphine, determinaton by absorption
spectrophotometry, 12, 42
fluorometry, 190
Mull holder, for 1R spectroscopy, 105
Mull method of IR sample preparation,

spectro-

104106

Mulliken symbols for degenerate vibrations,
138110

Mutarotation, m vpucal  polanmerry,
436

N

Naphazohne hydrochlonde,
gryslallo\ur.:phy, 3167
I-Napinthol, flubrescence studies, 166-1£7,
200
Nurcotine, dectermination by ﬂuorom::ry,
190
Near infrarcd region, deflinition, 63
MNepheiometry, 277-336. (See also Light-
scattering methods. )
definition, 303-304
history, 304-307
instrumentation, 316-317
in micTroorganism measurement, 310-312
qualifications for, 307-309
Nemnst equation, for electrode reactions,
469, 473, 474
for half-cell reactions, 457, 461, 462
in polarography, 581-582
Nernst glower, for IR spectrophotometers,
99, 101
Neutrons, production, in radiochemical
analysis, 724-726
Nicol prisms, 439440
in polarimetcrs, 439-441
Nicotinamide, determination by, fluorom-
ctry, 196
polarography, 613
Nicotine, determination by amperometric
titration, 641
Nicotinic acid, absorption spectrophotom-
etry, 12
Nitriles, IR absorption bands, 74
p-Nitrobenzoic acid, IR spectrum, 85, 86
Nitro compounds, determination by
coulomclry, 554, 555
IR absorption bands, 75
Nitrofurantoin, determination by polarog-
raphy, 626
Nitrogen compounds, optical activity, 438
Nitroglycerin, determinanon by IR spec-
troscopy, 62
Nitro group, stretching vibrations, 69
Nitromersol, alcohol determination in, 686~
687
p-Nitrotoluene, IR spectrum, 85, 92
Noble mectal clectirodes. for  potentio-
metric titratons, 471 '
Nurepu'lcphrmc, reaction with sodium 1,2
naphthoquinonc-4-sulfonaie, 33
Motcthandrolone, identification by 1R
spectroseopy, 62

aphcal



Novobiocin, absorphon spectrophotom-
ctry, 12
Nuclear magnelic

spectroscopy 243-276
chemical shift in, 250-275
interactions beiween nuclei, 263-269
:xpcrim:mai method, 253
instrumentation, 244
interpretation of spectra, 254-259
aliphatic protons, 259-263
in pharmaccul'scal analysis, 270-275
solvents for, 253
spin-spin coupling constants, 266, 267
theory, 243-250 .
Nuclear particles, propertics, 690
Nuclear properties, 690-700
Muclides, exact mass, 240
Nujol, as IR mulling agent, 104

resonance (NMR)

O

: A )
Octane, determination by gas chromatog-
raphy, 684-685
Octant rule, in polarimetric studies, 444—
445
Ohm’s law, 513
Oils, refractometry in purity analysis, 422
Olefins, amperimetric titration, 651
mass spectra interpretation, 231
NMR spectroscopy. 261
Opium, morphine determination in, 42
Optical crystallography, 337-369
crystal systems in, 341-344
crystallization and, 344
dispersion in, 364-365
indicatrix use in, 350-363
_molecular orientations in the solid state,
365-366
petrographic microscope for, 339-341
_ polarization colors—anisotropy, 344-346
refractive index determination, 346-350
Optical rotation. (See also Polarimetry.)
measurement, sece Polarimeters
molecular requirements for, 435438
molectilar requirements for, 435438
origin of, 426-415 -
Quabain, optical crystallography, 366, 368
Onalic acid, determination by ampero-
metric titration, 651
chronopotentiometry, 566
Oxygen, dctermination by, activation
analysis, 729
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chronopotentiometry, 566
coulometry, 554
Oxytctracycling, determination by  ab-
sorption spectrophotometry, 12

polarography, 614

P

Packaging materials, polymer identification

in, 239

Pamoic acid, X-ray diffraction analysis,
383-386

Panthenol, determination by fluorometry,
190

Papaverine, determination - by ampero-

metric titration, 641, 642
fluorometry, 190
Particle size, in light-scautering methods,
280-281
Path length, definition, 16
Penicillin, determination by radiochemical
technique, 718
X-ray diffraction analysis, 380, 381, 382
Perkin-Elmer Raman spectrophotometer,
153-155
Prirographic  microscope  for
crystallography, 339-341
H meters, for potentiometric titrations,
475476, 481487
null-reading type, 479480
Phandorn, determination by amperomelric
titration, 650
Phenaccetin, determination by IR spectros-
copy, 123-124
mass spectrometry, 235
NMR spectroscopy, 273-275
Phenacyl bromide-pyridine reaction, kinetic
analysis by conductance change, 53¢
Pheniramine maleate, optical crystallog:
raphy, 367
Phenobarbital, absorption spectrum, 9, 10
complex with quinine, IR studies, 114
determination by amperometric titration,

optical

640
identification by IR spectroscopy, 60, 61.
na .

Phenol(s), determination by amperometric
titration, 641, 643, 650
chronopotentiometry, 566
fluorescence studies, 180
identification by IR spectroscopy. 109
IR absorption bands, 74
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Phenolphthalein, determination by polarog-
raphy, 618
nonfluorescent character, 171-172
optical crystallography, 367
Phenothiazines, delerminauon by ampero-
! metric titration _642, 650
coulomeltry, 554
ﬂuoromctry. 191-192
polarography, 615
identification by IR spectroscopy, 109,
113-114, 271 -
NMR spectroscopy, 270, 271
Phentolamine, identification by IR spec-
troscopy, 60
Phenylalanine, radioactive, stability, 699
Phenylbutazone, determination by ab-
sorption spectrophotometry, 12, 23
of dosage sample, 18-19
Phenylenediamine, determination by
chronopotentiometry, 566
Phenylmercuric ijon, determination by
chronopotentiometry, 566
coulometry, 554
Phosphorescence, definition, 169
Phosphorus compounds, optical activity, 437
Photometnic titrations, 309
Photomultiplier tubes for spectrophotom-
cters, 53
Phototubes, for spectrophotometers, 52-53
x-Pinene, molar-refraction, 415
Piperidine rings, mass spectra interpre-
tation, 234-235
Pipsyl derivatives in radiochemical analysis,
Plant control, mass spectroscopy in, 240
Plasma, salicylates in, determination, 192
Platinum black, for clectrodes, 466
Platinum electrode, potential, 464
Polarimeter(s), 438—443
photoelectric type, 441442
schematic diagram, 439
Polarimetry, 425-449-
applications, 443-444
definition and principles, 425426
instrumentation, 438443
optical rotation in, see Optical rotation
rolatary dispersion in, 430432
Polarized light, production of, 141
Polaragram. 576, 583
Polarography, 575-628
apparatus, 578, 598-605
circuitry, 598-599
gencral operatign, $99-600

diffusion-current analysis, 605-606
clectrodes, 601-605
dropping mercury type, 602-603
polarizable, 601-603 |
reference type, 604-605
clectrolysis cells, 601
general analysis, 605-612
lkovic cquation, 584-588
laboratory experiments, 613-626
apparatus, 613, 617
clectrode care, 617
manual operation, 618619
procedure, 617-618
recording instrument operation, 619-
622
nonaqueous solvents for, 612
organic type, 613, 624—625
Qualitative analysis, 607
quantitative, 607612, 622
absolute method, 607
comparative methods, 608
modified absolute method, 607-608
pilot ion method, 610-612, 622-623
theory, 577-598
catalytic current, 588 )
current flow factors, 577
current-voltage rclationships, 581-584
diffusion-current factors, 584-58§
equations for reversible polarographic
waves, 592-595
kinetic current, 588
maxima and suppressors, 589
mixtures of electroactive substances,
591-592
oxygen waves, 590
reversible and irreversible electrode
reactions, 595-597
supporting electrolyte, 590-591
Polaroid film, light polarization by, 440
Polymers, indentification by mass spec-
trometry, 239
Polypeptides, conformation, from polari-
metric studies, 444
Polystyrene film, IR spectrum, 64
Positive ray apparatus, 223
Potassium, determination by activation
analysis, 729
Potassium bromide, usc in IR spectrosca pY.
105-106 .
Potassium chromatc, standard solution for
spectrophotometry, 54
Potassium dihydrogen phosphate, optical
crystallography, 367



Potassium- nitrate, optical crystallography,
367
Potassivm sulfate, optical crystallography,
367
Potassium sulfate clectrode,
metric ttrations, 469
Potentiometric titrations, 451-509, 630
apphcations of, 498-5
concentration cells, potential, 460
dcad-stop type, 497-498
clectirochemical cells and hall-cells, 454-
464 :
clectrodes, 464474
selection, 499-501
end-point determination, 493497
advantages, 500-504
instruments for, 474485
classification, 475476
construction, 476-485
pH related to potential in, 485487
potential measurement, 464—465, 474-
498
principles and theory, 452-454
salt bridges, 464-465
titration curves in, 487-497
Potentiometer(s), 474
circuit of, 453454
Potentiostatic coulometry, 548
Powder diffraction (X-ray), 376-381
Powders, light-scattering determinations of,
314-315
Prednisolone, identification by IR spectros-
copy, 60, 62
Prednisonc, determination by, absorption
spectrophotometry, 12 .
poluography, 614
identification by IR spectroscopy, 60, 62
Pressed-disk method in IR spectroscopy,
105-106
Primidone, identification by IR spectros-
copy, 60
Prisms, for spectrophotometers, 50-51
Procaine, determination, by absorption
spectrophotometry, 12, 30-31
of dosage sample, 20-21
by amperometric titration, 641, 642
in presence of tetracaine HCI, 30-31
identification by. IR spectroscopy
NMR spectroscopy, 271-273
Prochlorperazine, identification, by IR
spectroscopy, 60
Procyclidine absorption spectrophotomeiry,
22

in polentio-
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Progestcrone, identification by 1R spectros-
copy, 62

Promethazine, absorption spectrophotom-
ctry, 12

identification by IR spectroscopy, 60

Propoxyphenc. determination, by IR spec-
troscopy, 60, 62

n-Propyvl benzoate, IR specirum, 84, 85

n-Propyl p-hydroxybenzoate, IR spectrum,

+ 93

Protein binding of drugs, X-ray analysis of,
402

Proteins, optical activity, 437

in conformation studies, 444

Prothipendyl, determination by fluorom-
etry, 192

Protons, aliphatic,
259-263

Pyridoxal, determination by polarography,
615

Pyridoxine, determination by absorpnon
spectrophotometry, 12

fluorometry, 196

Pyrimethamine, identification by IR spec-
troscopy, 61

Pyrivinium pamoate, identification by [R
spectroscopy, 61

Q

Quenching, in fluorometry, 181-183

NMR spectroscopy,

in liquid scintillation technique, 705,
731-732
Quinhydrone electrode, for potentio-

metric titrations, 473474
Quinidine, determination, by fluoromectry,
190
Quinine, complex with phenobarbital, IR
studies, 114
dctermination by,
amperometric titration, 641,
ﬁuorometry 190, 198
identification by IR spectroscopy, 113.
114
Quininc dihydrochloride, optical Erystallog-
raphy, 367

642

R

R bands definition, 7-8
Racemic modifications in optical polarim:
ctry, 436
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Radiaten, sources for ijc:ropholomc!ry,
45, 49
Radiation detectors, for spectrophotom-
clers, 52-54 n
Radiation units, 694
Radivactive decay, 691-694
Radiochemical techniques, 689-734
analytical applications, 715-729
by induction of radioactivity, 723-
730 ;
activation analysis, 724-729
by measurement of added radioactivity,
716-723
isotope dilution analysis, 717-720
yicld determination, 716-717
radiometric methods, 721-723
basic nuclear propertics, 690-700
radiation interaction with matter, 694
698
radiation units, 694
radioactive decay, 691-694
stability of radioactive compounds,
698-700
experiments in, 730-733
radioactivity measurement, 700-715
by ion collection, 700-703
by scintillation techniques, 703-713
liquid scintillation spectrometry,
704-709
y-scintillation spectrometry, 709-713
statistics, 713-715
Radiochromatography, 722-723
experiment in, 732-733
Radioisotopic yield determination method,
T16~717
Radiometer titrator, 503 .
Raman spectroscopy, 127-165 i
applications, 160-163
asymmetric vibrations in, 143-144
cells, 154-159
degencrale vibrations in, 133, 144
depolarization ratio measurement, 159-
160
experimental aspects, [44-160
light sources. 144-146 .
pelarization measurements, 140-143
principics, 127-128
sampling techmiques, 154-159
spectrophotomers, [46-154
symmelnc vibratons in, 144
thecory, 128-144
polarizabiiny, 1304133
rules of selechion and polanzanon, 143-
144

scautening of light by molecules, 128~
130 j
vibrational Raman spectra, 130
Rayleigh refragtometer, 421
Rayleigh-Gans-type light scattering, 289-
%0
Rayleigh-type light scattering, 128, 288-
289

Reference electrodes, for potentiometric
titrations, 466471
Refractive index, absolute, 409
applications, 422
diclectric constant and, 412
mcasurement, 346-350, 416-422
molar refraction and, 413-416
origin of, 409411
relative, 409
‘rotatory dispersion and, 430
temperature and, 411
Refractometry, 407-424
applications, 422
instrumentation, 416422
molar refraction, 413-416
principles and theory, 407-409
refractive index, ree Refractive index
Rcsapine. determination by fluorometry,
190, 195~
Riboflavin, determination
potentiometry, 566
fluorometry, 170, 183, 190, 196-199
polarography, 615, 624625
Ringbom plot, in absorption spectro-
photometry, 35, 36
Rochon and Wollaston prism, 440
Rotatory dispersion, measurement, 430
rotatory dispersion and, 430431

S

Saccharimeter, diagram, 439
Salicylaldehyde, NMR. spectroscopy, 262
Salicylaldoxime, NMR spectroscopy, 262
Salicylamide, absorption spectrophotom-
etry, 12
optical erystallography, 367
Salicylates, determination by amperometric
titration, 643
fluorometry, 190, 192-193
Salicylic acid, determination by absarption
specirophotometry, 25-27
by fluorometry, 199
In presence of acetylsalicvlic  acid.
15-27
lirmit tesr, in APC 1ablets, 27

by chrono-



Salt bridges, for potcmiomclric titrations,
465
Sargent recording polarograph, 601
Sargent spec:rophommc:ric-clectrumctric
indicator, 5035 ]
Saturated calomel electrode, in polarog-
raphy, 604
s+.Scintillation specirometry., 709-713
Scintillation techniques of radioactivity
measurement, 703-713
Scintillators, 704-7035
characteristics, 710-
mixtures, 706 :
Selenium, determination by activation
analysis, 729 :
X-ray emission analysis, 399
Shoolery's effective shiclding constants, in
NMR spectroscopy, 260

Silicon, determination by activation
analysis, 729

Silver, determination by, activation analysis,
729

* chronopotentiometry, 566
Silver-silver chloride electrode, in potentio-
metric titrations, 469
reaction of, 461
Singlet state, definition, 169
Snell's law, 416
Sodium, dctermination by,
analysis, 729
coulometry, 554
Sodium chioride, optical crystallography,
366, 367
Sodium hydroxide, po::nliometric titration,
492 :
Sodium iothalamate, identification, by IR
spectroscopy, 61
Sodium lauryl sulfates, critical micelle
concentration by conductimetry,
540-541
Sodium nitrate optical crystallography, 368
Solution cells for IR spectrophotometer,
106-107
Solvents, in absorption spectrophotom-
etry, 8-12
for polarography, 612 _
Specific conductance of solutions, measure-
ment, 521-522
Specific rotation, definition, 429
Spectrofiuorometers, 173-175
emission spectrum of, 174
Spectrometers, NMR type, 244, 245
precision, for refractive-index measurc-
ment, 422

activation
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Spcﬁrophol.umclcrs. 34-55
conversion (o pholuclcclrjc polarnineters,
442443
infrared, 99- 103
for Raman SPECLrOsCopy. 146-154
Specirophotomictnic nomenclature, 1418
Spectrophotometry, absorption, see
Absorption spectrophotometry
Spccuopolarimc:crs, 441
Spectroscopy, atomic absorption type. see
Atomic absorption spectroscopy
‘infrared, see Infrared spectroscopy
Raman, see Raman spectroscopy
Spiranes, optical activity, 437

Spironolactonc,  identification by IR
spectroscopy, 61

Standard reduction Po:cmial, definition,
456 i

Stationary phases, for gas chromatography.
675

Statistics of radioactive measurements, 713-
715

Stern-Volmer law, 182
Steroids, determination by radiochemical
techniques, 720
identification by [R speciroscopy., 61,
113115
Stilbene, fluorescence, 172
Stokes lines, 129
Strcpmm_\.'cin, determination by fluvorom-
etry, 190
polarography, 614
Stretching and bending vibrations definition,
in IR spectroscopy, 65
illustrations, 68
Strychnine, determination by ampero-
metric titration, 641, 642
polarography, 616
Succinic acid, radioactive, stability, 699
Sucrose, acid hydrolysis (inversion), polari-
" metric studies, 446
Sugar, solutions, strength measurement,
439
Sulfa drugs, determination by ampero:
metric tifration, 643-650
chronopojentiometry, 566, 568-364
potentiometric titration, 484, 498

Sulfacetamide, optical crystallography.
367

Sulfamerazine, wentification, by IR spev-
troscopy. 61

Sulfamethazinc, absorplion spectrophotont-
ery, 12

by IR spectroscopy, 6l
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Sulfamethoxypyridazine, identification, by
IR spectroscopy, 61
Sulfanilarmide determination by,
absorption spectroscopy, 1
amperomclric titration, 650
chronopotentiometry, 566
potentidmetric titration, 496, 497, 506
508
radioactive methods,
fluorescence, 171
optical crystallography, 367
Sulfate, determination by amperometric
titration, 640
determination,
317-319
Sulfisoxazole, colorimetric determination,
37
Sullfonamides, determination by absorption
spectrophotometry, 37-38
amperometric titration, 650
fluorometry, 190
X-ray diffraction analysis, 389~ 391
Sulfur compounds, IR absorption bands, 75
optical activity, 438
Sulfur dioxide, modes of vibration,
136
Raman and infrared spectra, 142
Sulfuric acid, low frequency conduclance
titration, 531, 532

)

Tartaric acid, optical activity, 437
Testosterone determination, by fluorom-
etry, 190
by IR spectroscopy, 122-
identification by IR spectroscopy, 61, 62,
122
Tetracaine, determination, by absorption
wspectrophotometry, 12, 30-31
in presence of procaine, 30-3]
Tetracycline(s), determination by,
sorption spectrophotometry, 12
fluorometry, 190
polarography, 614
X-ray diffraction analysis, 380-381

"7

limit by turbidimetry,

135-

ab-

Tectradecane, dcterrmnahon by, gas
chromatography, 684-685
Tetra-n-hexyvlammonium iodide, ‘con-

ductance measurement, 527

" Tetramethylsilane, as NMR standard, 250-
253, 255 )

Thebaine, determination by Nuorometry,
190

Theobromine, determination, by absorplion
spectrophotometry, 31-32
by ampcrometric titration, 641
in presence of cafleine, 31-32
Theophylline, determinaton by ampero-
melric titration, 641

<Thermal conductivity dctectors for gas

chromatography, 677-678
Thiaminc, determination by absorption
spectrophotometry, 12
fluorometry, 196, 198, 200
mass spectrometry, 234
polarography, 615
Thimerosal, determination by polarog-
raphy, 615
Thiobarbiturates, determination by polarog-
raphy, 616
Thioqranalc determination by lrnpcro-
metric titration, 640
Thioglycollic acid, reagent for iron, 33—34
Thiols, determination by amperometric
titration, 640, 641
Thiopentol, determination by ampero-
metric titration, 650
Thioridazine, determination by fluorom-
ctry, 191
Thiotepa, determination, by TR spectros-
copy, 61,62
Thiourea, determination by amperometric
titration, 640, 650
Thonzylamine, absorption spectrophotom-
ctry, 12
Thyroid extract, iodine in, by X-ray
absorption analysis, 401
Time-of-flight mass spectrometer, 227
Tin, determination by coulometry, 554
Titration ceils, for amperometric titrations,
632
Titrations, amperometric type see Ampero-
meLric titrations
coulometric, see Coulometric methods
potentiometric, see Potentiometric
titrations
in radiometric analysis, 721-723
by spectrophotometry, 42-44
by turbidimetry, 309-310
Tocopherols, determination by fluorom-
ctry, 196
gas chromatography, 662
Tolbutamide, idenufication by IR spectros-
copy, 61
Toluene, IR spectrum, 85, 88
Toluene 2 4-diamine, determenation by
chronopotcntiometry, 566



Toronto arc mercury lamp, 135, 146,150
Transmittance, definition. 15,16
Triethvlamine, determination by chrono-
‘pmcmiomtlry. 566
Triode, diagram and operauon, 476--477
Tripelcnnaminc.absorption spectrophotom-
etry, 12

identification by 1R spectroscopy, 61
Triplet state, definition, 169 .
Tubocurarine, fluorometric determination,

190

identification by IR spectroscopy, 61

Turbidimetry, 277-336. (See also Light-
scallering methods)

history, 304-307

instrumentation, 317

in microorganisms mecasurements, 310-

312 .

qualifications. for, 307-309

titrations involving, 309-310
Turner fluorometer, 176
Tyndall cone, 280
Tyndall effect, description, 279-280
Tyndall ratio, definition, 305-306

U

determination by amperometric
titration, 650

optical crystallography, 367-368
UV radiation sources for spectrophotom-
etry, 49

Urea,

Vacuum tube volimeter, for
metric titrations, 477479

van Deemter equation for HETP in gas
chromatography, 667

Vanillin, as reagent for sulfisoxazole, 37

Varian NMR spectrometer, 244, 245

Vibrational modes, in IR spectroscopy,

polentio-

67-69

Vilzmingﬁé&, determination by ﬂuoromc!r)',
I

Vitamin ), determination by Auorometry,
196 '

Vitamin K, determination by fluorometry,
196

Vitamins, determination by fluorometry,
196

Volatile oils, refractometry in  purity

analysis, 422
VYoltammetric titrations, classification, 630
Voltammetry, see Chronopotentiometry
Voltammogram, 576 '
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W

Wagner Earthing circuit, 517
Warfarnin, dentificanon by IR speciros-
copy, 61 :
Water. determination
titration, 650
coulometry, 554
Karl Fischer method, 498, 650
\Weston cell, in po:cnliomclric titrations,
469-471
Wheaistone bridge, 515, 516
Wig-L-Bug amalgamator, 104

X

X-ray absorption analysis, 372, 400-402
X-ray analysis, 371406
absorption procedure, see X-ray ab-
sorption analysis
difiraction procedures, see X-ray dif-
fraction analysis
emission proccdures, see X-ray emission
analysis
low-angie procedure, 402405
safety measures in, 372-373
lypes, 372
X-ray production and properties, 373-
374
X-ray diffraction analysis, 372, 374-397
crystal habit quantitation, 392-
particle-size measurement, 391
powder diffraction, 376-393
principles, 374-376
quantitative analysis, 381-391
" single-crystal diffraction, 394-397
molecular-weight determination, 394-
396 i
structure determination, 396-397
X-ray emission analysis, 372, 397-400
quantitative analysis, 397-398
quantitative analysis, 398400

Yohimbine, determination by fluorometry,
190

by amperomete i

Z

* Zinc, determination by activation analysis,

729
amperometric titration, 656
chronopotentiometry, 566
Zinc half-cell, composition, 455



