
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.

P11.1. Ro	 — 38.047. R,.., *t e,	 38.423.
P11.2. R-ob. — 53.621.	 = 54.482.
P11.3.	 1.47001.
P11.4. Mole fraction of n-hcxane in the mixture	 0.89668; the mole fraction of cyclo.

hexane — 0.10332.
P11.5. Weight per cent pyrrok = 61.1: the weight per cent morpholine = 38.9.

P12.1. 2.46 gjIOO ml
P12.2. 6.05 g/ 100 ml
P12.3. xJ' = 19 Cc	 1, ethanol).
P12.4. 0.69.
P12.5. 35V.65%.

Q13. 1. (a) —0.544 V.
(b) 0.663 V.

Q13.2. 0.123 V; the right electrode, as writLen is the positive electrode.
Q13.J. 0.9199 V.
Q13.4. 1.34 V.
013,5. (a) Saturated calomel electrode.

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

P15.1. (a) 1.50 x 10sec.
(b) 7.70 mm.
(C) 33.3 mm.
(d) 51.2 min.

P15.2. 24.6 mA.
P15.3. 9.65 mm.
P15.4. (a) 482 A sec cm mol.

(b) 6.25 sec.
P15.5. (a) 1.78.

(h) 24.
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Bcer-Larnbcrt law. 110, 115

in light-scattering methods, 286
B.emegridc, identification, by infrared

spectroscopy. 60
&ndix time-of-flight mass spectrometer,

227
Bcnzaldehyde. 1K spectrum, 79, 82
Bcnzartude, IR spectrum, 79, 81
B'crtzersc(s). JR spcctroscopy, 71, 75, 77

NMR spectroscopy, 260-261
substituted, fluorescence, 170, 171

y-Bcnzene hexachioride identification, by
JR spectroscopy, 60

B.crszocaine, absorption spectrophotom.
city, 12

IR spectrum, 85, 89
i3enzoic acid, IR spectrum, 79-40. 83
Benronitrile, fluorescence, 171

IR spectrum. 78, 79
Bertzoquinone. determination by, chrono-

potefltzornctrv. 566
Bcnzvl alcohol, 1k spectrum. 85. 87
Benzvlaminc, IR spectrum, 79, 80
3 particles. interaction with mailer, 695-697
,I-ray ionization detectors for gas chroma-

tography. 678
B'Jzok, identification, by JR spectros.

copy. 60
13:narv mrccurrs. anal'sis by absorbance

ratios, 2S-30
Bush\-dn.%sc1unsarIn. idcnlifi,aIlon by IR

s['.o.lrOsCopv 60
ltI,,c'd, .ai,on d e..:ori in by acuvticn

rnIc t,. 7 20	-
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[3oriz aid, low frequency conductance	 Carbosylatc group. stretching vibrations.
titration. 529	 69

llcuon trituor.dc. Raman and infrared
spectra. 142

Bouguers la. 14
Boiiurr.l4cer Ias. 14
B.oinc serum albumin. low-angle X-ray

anal ysis. 404-405
Bragg angle, 391. 392
Bration-Marshall reagent. 37-38
Bromide, determination by. amperomeric

titration. 640
chronopotentiome(ry. 566

Brucine. determination by, amperometric
titration. 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 theobrominc, 31-32

identification by IR spectroscopy. 115.
122

Calcium disodium edetate, identification by
IR spectroscopy. 66

Calcium gluconate, chloride and sulfate
determination by turbidimetry. 317-
319

Calcium panlothenate. identification by IR
spectroscopy. 60

Calornel electrode, forms of, 467-469
reaction of. 461, 469-

Camphor, polarimetric studies on, 446
d-Campher sulfonic acid, polarirrictric

spectra. 434, 435
Carbohydrates. structure determination by

polarimetry, 444
Carbon dioxide, modes of vibration. 132.

134-135
Raman and infrared spectra. 142

Carbon icirachforidc, modes of vibration,
136-137

Raman and infrared spectra, 137. 138,
142. 161

Spectrum. 130
Carbonic acid. polentiometric titration.

492, 495
Carbonyl goup. vibrations in 1k spectros-

copy. 72, 73-74

Carbutamide, determination by ampero-
metric titration. 650

Cardiac glycosides. determination by
fluorometry. 194-195

Cary Raman spcctrophotomcter. 147, 151-
152

Catechol, determination by chronopoten-
tiomctry, 566

cells, for Raman spectrophotometers. 154-
159

Cerium, determination by. amperomecric
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
Chioramphenicol. determination by, ab-

sorption spcctrophotomciry. 12
polarography, 614

Chlorcyclizinc, absorption spectrophotom-
etry, 12

identification by IR. spectroscopy, 60
Ch lord iazcpoxide. determination by polar-

ography, 625-626
Chloride, determination by amperometric

titration. 640
limit determination by turbidimetry.

317-319
radiotitration of, 722

Chloro compounds. determination by
couIomctry, 555	 -

Chloroform, Raman and infrared spectra.
143

$Chloro_7.iodo-8-hydrO*yqUirsolIflC. deter-
mination by IR. speclroscopy. 124-
'Ills

Chloromethapyrilene. absorption s pcctro.
photometry, 12

Chlorothiazide, determination by.,yolarog-
raphy, 626

Chlorphcniramine, absorption spectro.
photometry. 12

identification by IR spectroscopy. 60
Chiorpromamide. identification by IR

spectroscopy. 60
Chiorprimazine, determination by. coulom-

etry. 554
fluorometry. 190
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,r,r i maLir,C(0 id. )
-.I,trog(aphY. 615
:lUiochcrnLal techniqueS. 720

dcnifica(iofl by IR spec troscopy. 60
C!tlorprothifle. determination by fluorom-

ciry. 190
Chlor prothi*eflC dcccrrnrnattofl by ftuoom-

ctry. 12
ChiortctraCyCline, determination by 	 ,r-

oraphy 614
cholcC4lCiferol, identificatio n by JR spec-

troscOpy. 60
CholeSterOl, radioactive, stability. 699
Choline chloride, radioactive stability,

699
Chromatography. inradiochefflIca12fl2lY,

722-723, 732-733
Chrornophort. definition, 6-7
ChroniophOric groups, absorption bands

for,7
ChromOSOrbS, 673
ChronopotentiOmCtiY. 543-574

advantages and limuiatio. 565-566
circuit. 563-564
currcnt.potciitial-timc relationship. 561-

563
end-point detector. 563
est,erirflefltal conditions. 564-565
historical aspects. 545

Cinchoninc determination by aznperometriC
titration, 641

Circular djchroism, measurement. 443.
445-446

in optical absorption, 432-433
Cobalt.	 determination by scti"attOfl

anal ysis. 729
Cocaine. determination Jv amperometric

titration. 641
Cockcroft-Walton positive ion acceleratOr,

726
Codeine. determination by arnperomelrtc

titration. 641. 642
fluorometrv. 190

Codeine sulfate, optical crystallography.
367

Colchicine. identification by 4MR spectros-

copy . 21-213
Coltoidometry. 277-336 (Ste also Light-

scattering methods.)
Colorimctry, in absorption specirophotoim

dry of dru gs 32-39
chcmisir . 35-38
rcquierttcn:s for. 34-35

CCmpicx for:taiion. 1R spccuCp!
udics.

C.mptoflifltCraCt0fl of y rays.
Computer. usc in mass spoctroscopy. 3-

239
Computof of average transients (CAT). is

NMR spectrotcOPY. 271
Concentration cell, potential. 460
Conductance cells for current flow methods.

520
"dipping" type. 525
high frequency types. 525

Conductance titrations. hieh-(reaucncy
type. 532-536

low-frequency type. 518. 525. 527-532
Configuration, polarimctric studies of,

444-445
Conformation, polarimctric studies of,

444-445
Copper. determination by actiatiors

analysis
atortiiC emission spectroscopy. 216
chronopoteflhiOm7. 566
coulomecry. 554

identification. 36
Copper half-cell. cotnpnsttiofl. 455. 456
Copper sulfate, optical crystallography,

367
Corticosteroith. determination by coulom-

ecry. 554
fluorescent derivati ves, 172

Corticoslerone determinatiOn by radio-
chemical techniques. 720

CoriiOl, determination by radiochefflical
techniques. 720

Cortisone, determination by absorption
spcctro photon iCUY. 12

polarogisphy. 614
identification by JR spectroscopy. 62

Cotton effect in optical absorption. 432-433
Couloniciric met hods. 543-574

constant current coulometry. 545. 555-

560
ads antages and limitations. 559
circuit. 555-5
current . potent tlh1me relationshi'. 555
end-point dciectot. 555
experimental conditions. 558-559
pharmaceutical applications. 	 -0

controlled potential coutomdXr. - 5-15.
54 8-5 55

adsanta g cS and limitations. 55
circuit, 549-552
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-clohcxaflonc, polarimctrtc studies of

—configuration. 444-445
clopar.tfltns. mass spectra interpretation.

231
,.cloterinc. absorption spcctropholOmeuty.

12
vStCittC determination by amperomeiric

titration. 640. 641, 651

'outornetriC meihsdS_(C0h(d.)
.oulOmCtCr. 5t-55
currenI -poten t 1Umc rc1atiO1flP. 5.48 	 C

crid . pOIflt detector. 549
experiment-,I conditions. 552-55.4
ph.aTnacCutiCaL applications. 554-555

coulOIflCU). definition and principles.	 C

5,4&-547
current cortcCntration relationship. 	 4-

5.45
ckctrOly55 as basis of, 544
Faraday's law and. 547	 L
historical aspects. 545
stoichiomefly of. 547	 t

voltamflCtry in. 544
CoulomeRic titration. 555-560
Critical micelle concentration, conducti-

metriC studica. 539-541
Cryl.ta!S, effect on light. 346

systems Of. 341-344
Current 110w methods. 511-542

analytica l aspects. 524-526
cell and temperature control, 524

concentrations and kinetic analyses.
537-538

conduction of current, 512
in cri t ical micellc concentration studies.

539-5.40
electrical concepts and definitions, 5L3-

519
rne.a.SLiremeflt circuits. 515-
Ohm's law, 513. 515
resistance measurement. 513-514

cxperimcflthl methods, 526-541
limiting ionic conductance, precise

measurement, 526-527
low frequency wrii.luClaflce titratiOfls,

518, 525. 327-532
properties of solutions related to, 519-

524
criarge camert. 519
Dco yc, 1luccl. and Onsager work,

523-524
dissociation and association. 5.2-523
deci'rOdC reactions. 519
equivalent conductance. 52.2
measuring cell. 520-521
specific conductance. 523-522

CyanocobaIamit. 	 absorption spectro-
.hot0metrY. 12

fluoromeinc determination. 196
Cyclizirie. dfli3ftC3t10fl by IRspeCiroscoPY.

60

D
)anicll cell. in potefltiOmeC iitratiOflS.

452,454
)anthrOfl. optical crys tallography. 367
),cad-stop titrationS, 497-498, 630
)ecane, determination by gas chromatOg-

raphy. 684-686
Degenerate vibrations of molecules- 133
DeottycOrtOne. identification by IR spec-

IroscOp)'. 62
DesoxycOrilCOStCrO, identification by JR

speciroscopY. 60
Detectors for gas chromatography. 617-

679
Dcxamc1hasonr	 identification by I R

s pectroscopy. 62
Dextran sulfate, radioactive. stability, 699
Diarvls, optical activity, 437
Diastcreoiscmeflsm, in optical polarimetry.

436
Dibucairse. absorption spctr0ph0t0tfltrY.

12
DichlorOphCniC	 determination by

polarography. 626
Dielectric constant refracti ve index and,

412
DicnestrOl. determination by polarographY.

626
Diethyl barbiluric acid, optical crystallog

raphy. 366
Dicthyliluam2de, determination by JR

spcclroSCOPY. 62
identificatio n by IR spcctroscopY. 60

Differential analysis, in absorption spectro-
photometrY. 41-42

Digitoxifl. de t ermination by "fluorometrY.
194-195.

Digostfl, determination by fluorottletrY.
•	 194-195

identification . by IR spectroscopy. 62,
9597.99

DihydTOtaCktYStCToL identification by JR
spectroscopy, 60



SUB)ECt INDEX	 761

noble me t al, 471
potassium sulfate. 469
c1uinhydrofle. 473-474
reference type. 466-471
standard hydrogen. 466-467
weston cell, 469-471

Electrolysis cells, for polarograPhy. 601
Electromagnetic radiation. 3-5

effects on molecules, 170
i n teraction with dispersions. 280

Electromagnetic spectrum. 4
Electron capture detectors for gas chroma-

tography. 679
Elements, atomic rcfr2ctivitie5, 414

detection by activation analysis. 725
Emetirse. determination, by fluoromCtry.

190
EnantiomcrS, optical rotation and. 435-436
Enzymes. analysis by light.SCattCrirg

methods, 316
Ephedrifle, identification by IR spectros

copy, 99, 100, 113
optical crystallography, 367

Epimers, in optical polarimetrY. 436
Epincphrifle, determinatio n by absorption

spectrophotomdtry. 12
fluorometry, 173
polanimetry. 446

Equivalent conductance of solutions.
measurement. 522

Ergocalciferol, identification by IR spe c

-troscopy. 60
Ergot alkaloidS, determination by fluorOm-

dry. 190
Ergotamifle, absorption spectrophOtom

etry. 12
Eacrine, identification by NMR spcctrOs

copy. 27 1-273
Ester hydrolysis, kinetic analysis by con-

duchimetry. 537_538
Ester9ne. determination by fluorOmeirY.

190

ElcctrochCmic3 l cells, for potcfltiOmetnic 	 Esters, mass spectra intdrprdiaot	 232-

.4-464	 233
titratiOns. 45

Electrodes, for amperomeiric ttiratioiss. 632 	 EtradtOl. ddternhinatiot t by fluorOmetrY.

for coulometrY. 550. 552	
190

for polarOgraPhY. 601-605
	 identification by JR spectroscopy. 60. 62

identification by JR spcctro
for potcntlOmctflc titratiOns, 451-474, 	 EstradiOl.	 °P5

60, 62
499-501 Estriol, dcteniTsirhatiOfl by fluoromCtrY
antimony. 474 
glass cope. 471-473. 480 	

Ethanol. NMR spect roscopy. 24'). 250

251
calomel, 467-469 Ethers, mass spectra intcrprci4tiOt 233
indicating. 471-44 

.2.DlhYdb0'Y	 3-dii'	 'i.ry.hIphCfl'l

	S .Sdj' 1C	 in	 0uor.zflCtrY	 of

homOfl' 3 d, 193-14

DiiodohvdrOxycluin, de
t ermination	 by

pcitarography. 615
DImeflhYdrmn3t	 ahcOrptiOt	 spectro-

photometry. Of 12
ident i fication by IR spectroscOpY. 60

2,3.1)imcrC.ap10Pr0Nfbl 	 dctcrmifl3flofl

	

by amper0mCt	 titration. 651

	

imethistCr0lt. 	 IdcfltfhC10fl	 by IR
spcctroSOPY' 62

0t5	 radioactive.911,Dimcthy 
stability. 699

1[)lphet5hydcaml 	 determination, colon-
metric. 36, 38-39

in tablets, 38-39
identification by IR spectrOscdPY. 60

Dipping refractOfltCr, 421
Dipyridamolc, detcnfliflauofl, by fluorOm-

Cli)'. 190
Disodium edetate. identificationby IR

spectroscopy. 60
DisperSiOfl(5). EMR interactions with. 280

in optical Crystallography' 364-365
Dodecafle, as gas chromatography standard.

684-685
Dodecylpyridiflium bromide. determination

by amperometric titratiOn. 641
Dropping mercury electrode (DME). in

amperometric titratiOflS. 633
in polarographY. 602-603

care of, 617
Drudc equation. application to optical

rotatory dispersion curves, 432
Drugs charac terization and determination

by absorption speCtrO5OpY. II.
18-20

protein binding. X-ray analysis. 402

E
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I oitnvl ciradiol, dccrmnjlon by fluororn
ciry. 19(3

drntilicaitofl by 111 spectroscopy. 60
Fihinvl tcstostcronc, idcntifiction by JR

ic%ios(eroric. 122
ljhcroric, identification by JR sp.cctros-

cpy. 62
Li fi

	

	 (0 . rtroplc:iylrio)aceoacetatc. JR
cpcct rum. 85. 94

Ethylcnc Raman and infrared spectra. 143
fthsInorptsinc. ckcrniination by amp-Co-

metric titration, 641
EUCaI> pioi. molar refraction, 414
Eugcnol, determination by absorption

spectropholometry. 41-42
Evipan. determination by amperometric

titration, 650

F
Faraday effect, in optical activity. 438
laradays law, as basis of coulometry, 547
Fermi resonance, in IR. SpcCtrOSCOpy, 67,

68
Ferrous ion. determination by potetitlo-

metric titration, 490
Filers, for mercury lamps, 145

for -spectrophorometers. 49-50
Finger-pi-ml region of IR spectrum. 70
Fisher tat nmeter, 502
Flame atormzrs, 212-213
Flame ionization detectors for gas chroma-

tography. 678
Fluorocortisone,	 identification by JR

spectroscopy. 62
paicaJay.ca4lograplw. 367. 368

Fluuresccin. fluorescence. 171
Fluorescence. 5re also X-ra y emission

analysis
definition. 168

Fluorolube. as IR mulling agent. 104
Fluorometcrs, 174-175
FluorOmetry . 167-202

chemical quenching in, 181-183
chcmical Structure effects in, 169-173
comparison with spectrophotometry.

188-100
cspermenial ' riabtc. 189-190
(actors infliencirit' Iluorcsccr.cc. 175-188

degraii.ii ui i ' I s.iiiplr. 138
unccn ito 'n I S -- 1St

elI.
ii iilk• i 	 . i-lJ

solvent effects. 88
temperature. 187-168

inner-filter effect. 181
instrumentation. 173-175
laboratory projects in. 198-200
in pharmaceutical analysis. 190-196
sensiitvitv, 188-t9
spcciflcttv. 189
tneorv. 168-169

Fluoxymcstcrone. identification by JR
spectroscopv. 62

Folic acid, determinations by fluoromccry,
196

polarography. 614
Foucaut prism, 440
Fresnel's law, 428
Fructose, determination by polaximctry.

446
Fursemide, determination by fluoronietry.

190

G
y rays. interaction with maticr, comnptors

type. 697-698
pair production, 698
photoelectric type. 697

Gas chromatograph. diagram. 658
Gas chromatography, 655-688

analytical determinations, 679-684
qualitative. 679-681

quantitative, 681-684
by area normalization. 683
by external standard, 683-684
by internal standard, 682-683

apparatus. 657-659
chromatographic unit. 657-658
recorder unit. 559
temperature 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
deiectors, 661. 677-679

II -ra y ionization type. 678
electron capture type. 679

.ime iomzaoon type. 678
'.crnal cufldullvlty type. 677-67S

C.5'CIiItCOS. (8-5-687
,l, n57 •66!
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Gas
RET I' of, t*('-b6
ccp.lr.iLiOn piOt'CdUICS. 659-661

ifl'.tIlitiSCflt C(fLiilihIiUtfl. 659
i,(,thcrmal operation. 660-661
s.uiiiplc-t-ompoflCflt separation. 660

theorY. 661-672
column efficiency, 661. 666-669
rcSOliJLiOfl. 661. 669-672
retention of column. 661-666

Geiger-MUller tube. operating charac-
teristics, 730-731

Gelatin filters. for spectrophotometers. 50
Glan-Thompson prism. 440
Glass electrode for potenhiometric titrations.

471-473. 480
Glass filters, for spectrophotometers, 49-50
Globar, for JR spectrophotometers. 99. 101
Glucose. determination by. amperometric

titration. 651
mutarotalion, 436437

Gratings, for spectrophotometer-., 50-51
Griseolulvin. fluorometric emission spec-

trum. 174. 175
Guanethidinc. idenfification by ER spectros-

copy. 60
G yration, radius of, by low-angle X-ray

analysis. 402-405

H
Half-cells for potentiometric titrations,

classification. 454-464
potential calculation. 458-460

Halogen compounds determination by
coulomctry, 554

JR absorption bands, 75
mass spectra interpretation. 235

Helical conjugated compounds, optical
activity, 437

Henderson-HasselbaCh equation. 24
IIETP (height equivaleri: to a theoretical
-	 platet of gas chromahosraphic

column. 666
Hexachlorobutadiene, as I  mulling agent.

104
liexahelicinc. optical activity. 437
H tgh-frcqucssc.	 conductance I orations,

532-536
substitution method, 518

Huger Raman spectrophotometer. 147-150
Histamine, radiochemical determination,

720

}lollo	 .ittii.idc. br atomic absorption
st'cclroscop. . 208

I lonsovaullic	 3uJ	 dcucrnuinauion	 by
fluoronuetrv, 193-194

Hydrazine. determination by chrono-
poscnueomctrv. 566

n-H ydrocarbons, aliphatic. 54i' Aliphatic
hdrocarbons determination by

gas choniatography. 684-686
Hydrochloric acid. low frequency con-

ductance titration, 528
potentiometric titration. 491

standardization procedure. 504. 506
Hydrochlorothiazide, determination by

polarography. 626
identification by JR spectroscopy. 60

Hydrocortisone.	 absorption	 spcctro-
photometry. 12

identification by JR spectroscopy. 60.
62

nonfluorescent character, 172
Hydrocortisone :-butylaclatc, optical crys-

tallography, 366
Hydrogen electrode, standard, 466-467
Hydrogen peroxide. determination by

chronopotenlionictry. 566
coulomecry, 554

Hydroquinone, determination by chrono-
pOtentiOmetry, 566

p-Hydroxybcnzoic acid, JR spectrum. 35.
91

Hydroxytamine. determination by chrono'
potentiometrv. 566

Hydroxystilbamidine, identification by JR
spcctros4opy. 60

Hyperchromic shift, definition. 7
Hypochromic shift, definition, 7
1-lypsochromie shif:. definition. 7

Ilkovic equation for diffusion current in
polarography. 584-588

image-displacement refractometer, 422
lmtpramine, determination by fluorOmcht)'.

190. 192
Indicator electrodes for amperomCtrlc

licraluons, 632
Indicalna. use in optical crystallography.

350-363
Infrared spectroscopv. Si-l26

absorption bands of functional groups.
73-75
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Infrared spectroscopy—(conid 3
bijc line technique, 11
Ii.cr-L.arnbcrt law In. 110,	 I
cncrt y changes, 65, 67
cicntity tests, 60-61

i nfrared-region characteristic-,63 . (7
nfrarcd spectra from.

aromatic compounds, 71-77
examination, 69-99
linger-print region. 70
group frequencies, 71

instrumentation, 99-103
detector system, 102-203
monochromator, 102
photometer, 102
radiation Source, 99, 102

mulling method, 103-105
pharmaceutical applications, 203-125

practical, 223-125
qualitative analysis, 109
quantitive analysis, 109-112

pressed-disk method, 05-106
reference standards, 112
sample preparation, 103-108

gases. 208
liquids, 207-108
solids, 103-107

units of measurement, 63
vibrational modes, 67-69

fundamental type, 68-69
nonfundanicntal type, 67-68

Ioterferometrjc filters, for spectrophotom-
eters. 50

Invert sugar, 446
Iodide, determination by amperomctric

Itiration, 640. 650
chronoporcntiorneir-v . 566

Iodine, determination by X- ray absorption
analysis, 401-102

Iodine compounds. determination bs'
coulometry. 554

!odochlurhvdroxvquin. determination by
IR spectroscopv. 124-2.35

polarographv, 615
lodoethane, N.MR spcctroscops 263-3M
Ion collection method of radia.sty

measurement, 700-703
Ionic conductance limiting vneasiircitrnt

of. 526-527
Ionization dctctor. 702

ciri.uit, 701
IOni,ciJ

Iron. ctcrininatirin lw, chronopcicntioin.
ctr.', 566

cciorimctrv, 37
cciomczry. 554

dcntfcattc ' n, 36
Im:t icti, in maSnesiurn carbonate 33.

[socvanides. JR absorption bands, 74
isogres , irs optical crystallography, 356-

357
Isontaztd, determination, by absorption

soectrophotomctry, 12
by t1uoromctty, 190
controlled current coulometry, 567-

568
Isonicotinic acid hydrazide, determination

by polarography, 615
, jonicottnic hydrazidc determination by

amoeromecrc titration, 650
Isotope dilution analysis, 717-720 in mass

scctromctty, 238
Isotopes, commonly used, properties, 700
lsotope, heavy, natural abundance, 230

J
.Jc!ley-Fisher refractometer, 422

K
Katharometers for gas chromatography.

677-678
Ketones mass spectra interpretation, 232

determination by amperometric titration,
640

Ken' effect, in optical activity, 438

L
Lamp, high-intensity t ype, (or atomic

emission spectroscopy, 209
Larmor precession theorem, 246
Laser, as Raman light source. 146
Laurent 'u ' arter-waNc plate, in polarimeters

4.50

Lead. ieicrminaiiori b y . chronopotentiom.
csv. 566

c.,:nmetry, 554
ccloritnctrrc 37

l.r'eiis	 -J	 orthrup slahtlacd r 11 intii.
•SS1 . 45i

.car''i,.l	 aborc'tu,'n spci iroptits-m-
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Librium, see ChlOrdiaZepoaflk
Light. crystal cifect on, 346
L igh t scattering methods 277-336. (Sec

also ColloidonsetrY. Nephelometry,
Turbidimety)

absorption and. 293-294
anisotropy and. 292-293
bibliography. 320-325
in biochemicals analysis. 315-316
for chemical-imptIflIY 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
mutticompooeflt systems. 294-295
partido-sue factors, in 280-281
polychroniaticity. 291-292
polydispetsity and, 294
practical theory, 286-302

deviations from reality. 291-295
factors and terms for. 287-291

Rayleigh-Cans-type scattering. 289-290
Rayleigh-type scattering. 288-289
special dispersion analyses using, 309-316
spectrometric term use in, 286
systems involved. 278
theory correlation for fine- and coarse-

particle dispersions. 302-303
for "unstable' dispersions. 312-315

aerosols, 312-314
powders. 314-315

Limit tests, for drug contaminants, 32-33
Liquid scintillation spectrometer. diagram.

708
Liquid scintillation spectrometry. 704-709

experiment in. 731-732
Lorenz-LotCntZ equation. 413
Low-angle X-ray analysis. 402-405

exceptional periodicity measurement. 40
radius of gyration by, 402-405

Low-frequency conductance titratiOfl5. 518
525,527-532

Low-molecular weight compounds, po1Tt
metric studies on, 444-445

M
Magnesium determination by activation

analysis. 729

Magnesium carb',itc, iron in. limit icst,
33-34

Malus law, 440-441
Manganese, determination byby sctIvatiuii

anal ysis. 729
Mass spectrograph(s), 226-228

AslOn's. 224-223
Mass speciromctr. 221-232

computer use in. 238-239
direction focusing, 225-226

ith gas chromatography. 237
idealized mass spectrum from. 222.

229
instrumentation. 226-228

ion detection, 2.28
ion formation. 226-227
ion separation. 227-2,28

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

Mecamylaminc, identification by I 
spectroscopy. 60

Mcclizinc, idcntifectiOfl by IR spectros-
copy. 60

Medrol. see MethylprednlsotOnc
McdroxyprOges&CIOflC acetate identification

by IR sproscopy. 60
Meglumine iothalamatc identification by

IR spectroscopy
Menadionc(s), determination by polarog-

raphy. 614
Mephenesin. determination by fluoromc try.

190'
Mercaptans, ntass spectra interpretation

233
NMR spectroscopy. 263

4crcaptobCn1OthLaZOlC. dctcrmiflatii'Il by

chrOflOpotefli lonictry
Mercurial preservatives. dctcrmtrtatls'n

coulomctry. 555
Mercury lampa, filters for. 145
Mercury pool elect rode in polaroriPh,.

604
Mescaline, determination by fluorolflctr.,

190
Metals, determination b y atomic CflhItSiOfl

spectroscopy. 203-219
standard reduction potential. 456
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4c:aryrilcne. l	 ..perrnphoIu:n-
cry.

Mc1h5701:inhIle, dercrminaittw. b y polaror-
::tphy

	

cliii!	 thu I b y IR ..ictroccorv. 60
i.lcu unuric, ia6ioaLlivr . 'tabiliiv, 699
btcthoirciaic .	dcntitic.Iion by IR spec-

ro'C() y . 60
.1cIhvl troup. strctchinr vibrations. 69

cth	 violci dctcrrnination by, mpero
rnclrlc lutration, 642

Methilenc blue, deicrm:naiii,ri by, anipero.
metric titration, 6.42

Mcthylenc group, stretching vibrations,
69

Mcthylcthyl ketone, as gas chromatography
standard, 686

N-Mcthylnicotinamidc, determination by
fluoremctry, 172-173

Mcthylprcdnisolone, identification by IP.
spectroscopy, 62

optical crystallograph y. 366
Methyl salicylatc, absorption spectro-

photometry. 12
Methyleicloscerone, identification by IR

sp.cctroscopy, 62
Metrohm potentiograph. 504
Melyraponc. identification by JR spcctro-

scopy. 60
Mica, optical crystallography. 368
Microorganisms, as dispersed particles.

measurement, 310-312
Midinfrared region. definition. 63, 65
Mic-type light scattering. 290-291
Molar absorptivity. definition, iS, 16
Molar refraction, measurement, 413-416
Molecular rotation. 429
Molecular weight, by X-ray diffraction

anal ysis, 394-396
Monochromators. for absorption speciro.

photometers. 50-52
for atomic emission spectroscopy, 210
fo r CR spectrophotometers, 102

Morphine, determination by absorption
spc'ctrophotomctrv. 12. 42

(luoromctrv, 190
Mull holder, for 1k spectroscopy, 105
Mull method of lR sample preparation.

104-106
M ullikcn sN nhals for degenerate vibrations,

	

13i(	 I-It)
1 urarotatulIl	 in	 oi'iical	 polaruroctis

136

N
Nan a Lol tire	 hydrochloride, 	 opi ii. a I

crvsLillorr;uputv, 367
7. Naphthol, fiuoicscencc studies, 16(_H7,

00
N:ircotinc, dctcruiuinaiiors by fluorottictry.

190
Near infrared recoil, definition, 63
Ncphciomctrv, 277-336. (See a/iu Light-

scattering methods.)
definition, 303-304
history. 304-307
instrumentation, 316.-317
in microorganism measurement, 310-312
qualifications for, 307-309

Nernst equation, for electrode reactions.
469. 473, 474

for half-cell reactions, 457. 461, 462
in polarography, 581-582

Ncrnst glower, for IR spcclropholornecers,
99, 101

Neutrons, production, in radiochcmical
analysis. 724-726

Nicol prisms. 439-440
in polarimetcra. 439-441

Nicotinarrude, determination by . fluorom.
etrv. 196

polat-ography. 615
Nicotine, determination by amperornecric

titration, 641
Nicotinic acid, absorption speesrophotom.

ctry. 12
Nitrilcs, IR absorption bands. 74
p-Nitrobenzoic acid, JR spectrum, 85. 86
Nitro compounds, determination by

coulometry. 554. 555
IR absorption bands. 75

Nitrofurantoin, determination by polarog.
raphy, 626

Nizroeen compounds, optical activity. 438
Nitroglycerin, determination by CR spec-

troscopy. 62
Nitro group, stretching vibrations. 69
Nutrornersol, alcohol determination in. 686-

687
p-Nitrotoluenc, IR spectrum. 85. 92
Noble metal electrodes, for potentlo.

metric titralrons. 471
Norepuncphrrnc, reaction 	 uih sodium 1.2.

naphthoquitione-4-sulIonatc, 33
Noiihandrolonc, identification b y I P.

• (2
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"-cisob,oCin. ab ,,orpnon spe.l rphotom-
ctfy, 12

Nuclear magnetic rcsonance (NMR)
spcctrOsCOpY 243-76

chemical shift in, 250-275
interactions between nuclei. 263-269

experiflleflial method. 253
instrument ation . 244
interpretation of spectra. 254-259

aliphatic protons. 259-263
in pharmaceutical analysis. 270-275
solvents for, 253
spin-spin coupling constants. 266. 267
theory. 243-250

Nuclear particles. properties. 690
Nuclear properties. 690-700
Nuclides, exact mass. 240
Nujol. as JR mulling agent. 104

0
Octane, determination by gas chromatog-

raphy. 684-685
Oct-ant rule, in polarimetnc 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 col ors—an isotropy, 344-346
refractive index determination, 346-350

Optical rotation. (See also Polarimetry.)
measurement, see Polarimeters
molecular requirements for, 435-438
molectilar requirements for. 435-438
origin of. 426-435

Ouakin, optical crystallography. 366. 368
Oxidic acid, determination by ampero-

metric titration, 651
dironopOtentiometry, 566

Oxygen. determination by. activation
analysis. 729

chronopotent ionic try. 566
coulometry, 554

Oxytctracyclinc, dctcrminaliotl by ab-
sorption spceurophotonrclry. 12

polarography. 614

P
Packaging materials, polymer identification

in, 239
Pamoic acid, X-ray diffraction analysis,

383-386
Panthenol, determination by fluoroflietry.

190
Papaverme, determination by ampero-

metric titration, 641, 642
fluorometry. 190

Particle size, in light-scattering methods,
280-281

Path length, definition. 16
Penicillin, determination by radiochcmical

technique. 718
X-ray diffraction analysis. 380, 381 • 32

Perkin-Elmer Raman spectrophotometer.
153-155

Petrographic microscope for optical
crystallography. 339-341

pH meters, for potcntiomctric titrations.
475-476, 481-487

null-reading type. 479-480
Phandorn, determination by amperOmClriC

titration. 650
Plienacetirt. determination by JR spectros-

copy, 12.3-124
mass spectrometry. 235
NMR spectroscopy. 273-275

Phenacyl bromide-pyridine reaction. kinetic
analysis by conductance change. 531

Pheniramine maleate, optical crystallog-
raphy, 367

Phenobarbital. absorption spectrum, 9, 10
complex with quinine. JR studies, 11.1
determination by amperometric titration.

640
identification by I  spectroscopy. 60, 61.

114
Phenol(s), determination by amperornct'

titration. 641. 643, 650
chronopotent ionic try, 566

fluorescence studies, 180
identification by JR spectroscopy. 109
JR absorption bands. 74
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Phenolphthalcin, determination by polarog.
raphy. 618

nonfluorcs<ent character, 171-172
optical crystallography, 367
enothiazines, determination b y ampero-

mctsic iitra g ion,,642, 650
coutometry, 554
Iluorometry. 191-192
polarograpliy, 615

identification by JR spectroscopy, 109,
113-114, 271

NM  SpcctrOscopy, 270, 271
Phentolaminc, identification by lR spec-

troscopy. 60
Phenylalaninc, radioactive, stability. 699
Phenylbutazone. determination by ab^

sorption spectrophotornetry, 12. 23
of dosage sample, 18-19

Phenylenediamine,	 determination	 by
ch ronopotcntiornctry, 566

Phenylmercuric ion, determination by
chrono potent iometry 566

coulonlcti-y. 554
Phosphorescence, definition, 169
Phosphorus compounds, optical actisily,437
Photometric titratiorls, 309
Photomuitiplier tubes for spectrophotom-

cters, 33
Phototubes, for spectrophotometers, 52-53
z-Pinene, molar• ire fraction, 415
Piperidine rings, mass spectra irs1erpr.

tatiori, 234-235
Pipsyl derivatives in radiochemical analysts,

720
Plant control, mass spectroscopy in, 240
Plasma, salicylaues in, determination, 192
Platinum black, for elecn-odes, 466
Platinum electrode, potenti.J, 464
POlarirneter(), 438-443

photoelectric type. 441-442
Schematic diagram, 439

Polarimetry. 423-449
applications, 443-446
definition and principles. 425-426i
nstrumentation. 438-443

optical rotation in, see Optical rotation
rotatory dispersion in. 430-432

Polarized light, production 01, 141
Polaroram 576, 583
PoIaroQraphv, 575-628

pp.sraIus. 578. 598-605
circoiti-,, 598-599
tcncrat operation 599-600

diffusion-current analysis 605-606
electrodes, 601-605

dropping mercury type. 602-603
polarizable. 601-603
reference type, 604-605

electrolysis cells, 601
general analysis, 605-612
Ilkovic equation, 584-588
laboratory experiments 613-626

apparatus. 613, 617
electrode care, 617
manual operation, 618-619
procedure, 617-618
recording instrument operation, 619-

622
nonaqueous solvents (or. 612
organic type, 613, 624-625

Qualitative analysis, 607
quantitative, 607-612, 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 relationships, 581-584
diffusion-current factors, 584-588
equations for reversible polarographic

waves, 392-595
kinetic current, 588
maxima and suppressors, 589-
mixtures of elccsroactive substances,

591-592
oxygen waves, M
reversible and irreversible electrode

reactions, 595-597
supporting electrolyte, 590-591

Polaroid film, light polarization by. 440
Polymers. indentiflcation by mass spec-

trometry, 239
Polypeptides, conformation, from polari.

metric studies, 444
Polystyrene film, JR spectrum 64
Positive ray apparatus, 223
Potassium, determination by activation

analysis. 729
Potassium bromide, use in I  spectroscopy.

105-106
Potassium chrornatc, standard solution for

spcctrophotomciry. 54
Potassium dihydrogen phosphate, optical

crystallography. 36.7



SUBJECT INDEX	 769

I'oia%sIu gn nitrate. opiical cryciallotrapliv.
367

Oti% ,6uifl sullatc. optical crystallography.
367

t'oias'.iunt sulfate electrode, in polenhio-
metric titrailons, 469

F'stcnhiornetric tiIra!ons, 451-509, 630
applications of. 498-50.t'"'"
COflCeflti2t100 cells, potential, 460
dead-stop type. 497-498
electrochemical cells and half-cells, 454-

464
elcctrodes, 464-474

selection, 499-501
end-point determination, 493-497

advantages, 500-504
instruments for, 474-485

classification, 475-476
construction, 476485

pH related to potential in, 485-487
potential mcasurint, 464-465, 474-

498
principles and theory. 452-454
salt bridges, 464-465
lit ration curves in, 487497

Pocentiometci(s), 474
circuit of, 453-454

Potent losialie coulometry, 548
Powder diffraction (X-ray), 376-381
Powders, light-scattering determinations of,

314-315
Prednisolone, identification by ER spcctros-

copy. 60, 62
Prednisonc, determination by, absorption

spccuophotomesry, 12
polarography. 614

identification by III spectroscopy, 60, 62
Pressed-disk method in JR spectroscopy.

105-106
Prin,idonc, identification by JR spectros-

copy. 60
Prisms, for spectrophotometers , 50-5I
Procaine, determination, by absorption

spcctropholomctry, 12, 30-31
of dosage sample. 20-21

by arnperomeiric titration, 641, 642
in PrCsCnCC or tetraca_nc HCI, 30-31
identification by. JR spectroscopy

NMR spectroscopy. 271-273
Prochlorperazme, identification. by JR

spectroscopy, 60
P:ocyclidinc absorption speccophotomciry,

22

I'r(iesicrone, idcntuIi it on by IR s1cct N',-
copy, 62

I'ruiicihazinc. absorption cpccLrophOtoril.
dry. 12

identification by JR spectroscopy, 60
Proj-svphene. deternsinai,n, by AR spec-

troscopy, 60. 62
n-Propvl benzoatc, JR spectrum. 84, 85
n. Pro pyl p-hydroxybcnzoacc. JR spectrum,

85, 93
Protein binding of drugs, X-ray analysis of.

402
Proteins, optical activity. 437

in conformation studies, 444
Prochipcndyl, determination by fluororn-

ctry, 192
Protons, aliphatic, N MR spectroscopy,

259-263	 -
Pyridoxal. determination by poIarographv.

615
Pyridoxine. detenninacion by absorption

spcctrophotometry, 12	 -
fiuoromctty, 196

Py-rimethamine, identification by JR spec-
troscopy, 61

Pyriviniurn pamoate, identification by IR
spectroscopy, 61

Q
Quenching, in fluorometry, 183-183

in liquid scintillation technique, 705,
73 1-732

Quinhydrone electrode, for potentlo-
metric titrations, 473-474

Quinidine. determination, by Iluoromctr,.
190

Quinine. complex with phenobarbital. 1K
studies, 114

determination by,
amperometric titration, 641, 642
fluorometry, 190, 198

identification by JR spectroscopy. 113.
114

Quinine dihydrochloridc, optical &ystallog-
raphy. 367

R
R bands definition, 7-8
Racemic rnoditicatiuns in optical polarim-

ctry, 436
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Radiat&on, sources for sectrophotometry.
45. 49

Radiation dcicctors, for spectrophotom-
eters, 52-54	 -

Radiation units. 694
Radioactive decay, 691-694
Radiochemical techniques, 689-734

artalyncal applications, 715-729
by induction of radioactivit y , 723-

730
activation analysis. 724-729

by measuremen(of added  radioactivity,
716-723
isotope dilution anal ysis, 717-720
yield determination, 716-717
radiomctric methods, 721-723

basic nuclear properties, 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-sciatillation spectrometry, 709-713
statistics, 713-715

Radiochromatography, 722-723
experiment in. 732-733

Radioisotopic yield determination method,
716-717

Radiometer titrator, 503
Raman spectroscopy. 127-165

applications, 160-163
asymmetric vibrations in. 143-144
cells, 154-159
degenerate vibrations in. 133. 144
depolarization ratio measurement, 159-

160
experimental aspects. 144-160
litht sources. 44-146
polarization measurements. 140-143
principles, 127-128
sampling icehoiqucs , 154-159
spectrophotomers. 146-154
s niniciric ibrtions in 144
theory, 113-1'14

1'01ari7abriiiv I 30- 133
rules of celc,iion and pc'IariaiR'n 43-

144

scattering of light by molecules, 28-
130

vibrational Raman spectra, 130
Rayleigh refractometer, 421
RavIcigh-Ganstype light scattering, 289-

290
Rayleigh-t ype light scattering, 128. 288-

289
Reference electrodes, for potenciomecric

titrations, 466-471
Refractive index, absolute, 409
applications, 422

dielectric constant and, 412
measurement, 346-350, 416-422
molar refraction and, 413-416
origin of. 409-411
relative, 409
rotatory dispersion and, 430
temperature and, 411

Refractometry. 407-424
applications, 422
instrumentation, 416-422
molar refraction. 413-416
principles and theory, 407-409
refractive index, ser Refractive index

Reserpinc, determination by Iluorometry.
190, 195-

Riboflavin, determination by chrono-
potentiometry. 566

fluorometry, 170. 183, 19 60, 196-199
polazography, 615. 624-625

Ringbom plot, in absorption spectro
photometry. 35. 36

Rochon and Wollaston prism, 440
Rotatory dispersion. measurement, 430

rotatory dispersion and, 430-431

S
Saccharimcter, diagram, 439
Salicylaldehyde, NMR spectroscopy. 262
Salicylaldoxime, N.MR spectroscopy, 262
Salicylamide, absorption spectrophotom-

etrv, 12
optical crystallography, 367

Salicy lates, determination by amperometrii
titration, 643

tluorometry. 190. 192-193
Salie'i lie acid, determination b y absorption

speclrophotomctry. 25-27
by iuoromctry. 199
in presence of acetylsalkvlic acid.

25-27
limit test, in APC tablets, 27
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Salt bridges, for potcnhiOmCtrlc titra(Iofls.
465

Sargent recording polstograph. 601
Sargent spcctrophotom	 •elcst rometric

indicator. 505
Saturated calontCl electrode. in polarog-

raphy. 604
-,.Scintillation spec t rometry, 709-713
Scintillation techniques or radioactisilv

measurement, 703-713
Scintillators. 704-705

characteristics, 710
mixtures. 706

Selenium, determination by activation
analysis, 729

X-ray emission analysis. 399
Shoolery's effective shielding constants, in

NMR spectroscopy. 260
Silicon, determination by activation

analysis, 729
Silver, determination by, activation analysis,

729
chronopotcntiOmetry. 566

Silver-silver chloride electrode, in potenhiO-
metric titrations. 469

reaction or. 461
Singlet state, definition. 169
Snell's law. 416
Sodium. determination by, activation

an 	 729
coulometry, 554

Sodium chloridc, optical crystallography.
366,367

Sodium hydroxide, porcntiornctriC titration,
492

Sodium iothalamale, identification. by IR
spectroscopy. 61

Sodium lauryl sulfates, critical micelle
concentration by conductimetry.
540-541

Sodium nitrate optical crystallography. 368
Solution cells for JR spectrophotometer.

106-107
Solvents, in absorption spectrophotorn.

dry. 8-12
for polarography. 612 —

Specific conductance of solutions, measure-
ment. 521-522

Specific rotation. definiti on . 429
SpcctrofiuorOmeters. 173-175

emission spectrum of. 174
Spectrometers. NMR type. 244, 245

precision, for refractive-index measure-
ment, 422

Spcctrophototiictcrs 44-55
conversion to photoelectric pol:lr juicier'

442-443
infrared, 99 103
for Raman spcctroscopy. 146-154

Spcctropholon.cir.'-' norticnelalurc, 14  15
Spectrophotorflcir,	 absorption.	 see

Absorption spcciroplrr.iomctry
Spccrropolarimcicrs. 441
Spectroscopy. atomic absorption type. see

Atomic absorption spectroscopy
infrared, see Infrared spectroscopy
Raman. see Raman spectroscopy

Spiranes, optical activity, 437
Spironolaclonc. identification 	 by	 JR

spectroscopy. 61
Standard reduction potential. definition.

456
Stationary phases. for gas chromatography.

675
Statigso1radioaCti1e measurements. 713-

715
Stem-Voirner law. 182
Steroids, determination by radiochcmtcal

techniques. 720
identification by JR spectroscopy. 61.

114-115
Stilbee. fluorescence. 172
Stokes lines, 129
Streptosnvcin, determination by lurororri-

dry. 190
polarography. 614

Stretchingand bending vibrations definition,
in JR spcct rosco py. 65

illustrations. 68
Strychnine, determination by ampero-

metric titration, 641, 642
polarography. 616

Succinic acid, radioactive, stability. 699
Sucrose, acid hydrolysis (inversron, polar-

metric ssudies. 446
Sugar. solutions, strength meacuremCflr,

439
Sulfa drugs, determination by amr er -

metric titration. 643-650
chronopoentiornetry. 566. 568-56)
polentiomeulC titration. 489, 495

Sulfacetamide, optical	 crysiillogral)h\.
367

Sulfamerazine, identihcaiion. by IR spc--
Irotcopv. (l

Sul1aihazinc. absorption spccirupllOiOf°
etry. 12

by IR spectroscopy. 61
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Sul lamcihoaypyridazinc. identification. by
JR spectroscopy. 61

SulIanilaimdc determination by,
absorption spectroscopy. II
amperomciric titration, 650
chronopoicnttomctry. 566
poientic'rflctric titration, 496, 497, 306-

508
radioactive methods, 717

fluorescence, 171
optical crystallography. 367

Sulfate, determination by amperometric
titration, 640

limit determination, by turbidimctry,
317-319

Sulfisoxazole, colorimetric determination,
37

Sulfonamides, determination by absorption
spectrophotomctry, 37-38

amperorneu'ic titration, 650
fluorometry. 190

X-ray diffraction analysis, 389-391
Sulfur compounds, IR absorption bands, 75

optical activity, 438
Sulfur dioxide, modes of vibration, 135-

136
Raman and infrared spectra, 142

Sulfuric acid, low frequency conductance
titration, 531, 332

T
Tartaric acid, optical activity, 437
Testosterone determination, by Iluorom.

city. 190
by JR spectroscopy, 122

identification by IR spectroscopy, 61. 62,
122

Tctrscaine, determination. by absorption
apcctrophotometry. 12. 30-31

in presence of procaine. 30-31
Tetracycline(s), determination by. ab-

sorption spectrophotometry, 12
fluoromelry. 190
polarogr-aphy. 614

X-ray diffraction analysis, 380-381
Tetradecane.	 determination	 by. gas

chromatograph y . 684-685
Tctra-n'hexvlammonium	 iodide. 'con-

ductance measurement 527
Tctramcihvisilanc, as NMR standard, 250-

233. 235
Thebaine. determination by Micrometry,

190

Thcobrominc, determination, b y absorption
spcctrophotornctry. 31-32

by amoerornctric titration 641
in presence of caffeine, 31-32

Tltcophyllinc. determination by ampero.
metric titration, 641

'Thcrmal conductivity detectors for gas
Chromatography, 677-678

Thiamine, determination by absorption
spectro photometry, 12

fluoromctry, 196, 198. 200
mass spectrometry , 234
polarography, 615

Thimerosal, determination by polarog_
raphy. 615

Thiobarbiturates, dcierminat ion by polarog
raphy. 616

Thiocyanatc, determination by ampero-
metric titration, 640

Thioglycol!ic acid, reagent for iron, 33-34
Thiols, determination by amperometric

titration. 640, 641
Thiopencol, determination by anlpero-

metric titration. 650
Thioridazine. determination by fluorom.

city, 191
Thiotepa. determination, by JR. spectros-

copy, 61,62
Thiourea, determination by amperometric

titration, 640. 650
Thonzylamine. absorption spectrophotom-

dry. 12
Thyroid extract, iodine in. by X-ray

absorption analysis, 401
Time-of-flight mass spectrometer, 227
Tin, determination by coulomcuy. 554
Titration cells, for asnperomctric tisraions,

632
Titrations, amperomecric type see Anspero.

-metric tjtrat ions
coulometric, see Cou!omctrjc methods
potent iomet nc, 	 ace	 Pocentiometi'rc

titrations
in radiometric analysis. 721-723
by spcclrophotomecry. 42-44
by curbidimetry. 309-310

Tocopherols. determination by fluorom-
dry, 196

gas chromatography. 662
Tolburamidc, identiticadon by IR spedtros.

copy, 61
Toluene. IR spectrum. 85. 88
Toluene 2,4-diaminc, determination by

thronopotcntiomcrrv. 566
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Toronto arc mercury lamp. 14, 146. 150
Transmittance. dcfinitton. IS. 16
Triethylaminc. determination by ctironr,-

potcntiomctrY. 566
Triode, diagram and operation. 476-477
TripcicflflamiflC.abS0rP0 r  spect lO otont

ctry. 12
identification by 1R spcctrotcop. 61

Triplet state, definition. 169
Tubocurarinc. fluorometriC determination,

190
identification by IR spectroscOpy. 61

Turbidimetry. 277-336. (See also Light-
scattering methods)

history. 304-307
instrumentation, 317
in microorganisms measurements, 310-

312
qualifications. for, 307-309
titrationS involving. 309-310

Turner fiuorometer, 176
Tyndall cone, 280
Tyndall cffcct, description. 279-280
Tyndall ratio, definition, 305-306

U
Urea, determination by an1p.ron1clr.c

titration, 650
optical crystallography. 367-368

ITV radiation sources for spectrophotom-
etry, 49

V
Vacuum tube voltmeter, for potcntio.

metric titrations, 477-479
van Decmter equation for HETP in gas

chromatography, 667
Vanillin, as reagent for sulfisox.azole, 37
Varian NMR spectrometer, 244, 245
Vibrational modes, in lR spectroscopy.

67-69
Vitamin A. determination by fluorometry,

196
Vitamin P. determination by fiuorornetr

196
Vitamin K. determination b y fluorometry,

196
Vitamins, determination by fluorotnetry.

196
Volatile oils, refractometry in p.

analysis. 422
Vollarnmetric titralions, classificaticin.
Voliammet ry, see Chronopotent iometr
Voltammogram 576

W
Wagner Earthing ctrdttit, 517
Warfsrtn. identification by lR spectros.

copy . 61
Water. determination by ampCrOtrCtrI

titration, 650
couIOrncry. 554
Karl Fischer method, 498, 650

Weston cell, in potertciometric titratiorts,
469-471

Wheatstone bridge, 515, 516
Wig-L-Bug amalgamator, 104

x
X-ray absorption analysis. 372, 400-402
X-ray analysis, 371-406

absorpiion procedure, see X-ray ab-
sorption analysis

diffraction procedures, see X-ray dif-
fraction analysis

emission proccdures. see X-ray emission
analysis

low-angle procedure, 402-405
safety measures in. 372-373
lvpes. 372
X-ray production and properties. 373-

374
X-ray diffraction analysis. 372, 374-397

crystal habit quanhitation. 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
structure determination, 396-397

X-ray emission analysts. 372, 397-400
quantitative analysis, 397-398
quantitative analysis. 398-400

Y
Yohimbine. determination b y fluoromctry.

190

z

Zinc, determination by activation analysts.
729

amperometric titration, 656
chronopotentiometry. 566

Zinc half-cell, composition. 455

irily

630


