
Answers To Problems

P2.1. 99.227..
P2.2. 103.56% of the stated amount.
P23. Four extractions are required: 1.20 g. 0.24g. 0.048g. and 0.0096 g are removed

by the first, second, third, and fourth extractions, respectively.
P24. 0.1483 g or 129.8% excess.

L13.1. (a) 1.70; (b) 1.31; (c) 1.00, 1.30; (d) 3.98 x 10-2.
3j (a) 5 x 10- i , 6.67 x 10- 1, 2 x 10- 1, 1 x 10; (b) 13.70, 12.82, 12.30, 12.00;(c) 10.00, 10.86, 11.37; (d) 12.67.

P3.3. (a) 9.4 x 10- 1 , 3.03; (b) 1.2 x 10- 2, 1.92; (c) 6.9 x 10-', 5.16.
P3.4. (a) 2.95 x 10-', 11.47; (b) 4.1 x 10-1, 9.61; (c) 2.3 x 10- 2 , 11.36.P3.3. 5.12.
P3.6. 1.778 to 1.
P3.7. 0.0196, 0.0195.
P3.8. 0.00253 N.
P3.9. 4.77g.

P3.10. (a) 0.938%; (b) 1.87 x 10- 1 ; (c) 2.73.
P3.11. (a) 0.0088%; (b) 1.76 x 10- 1 ; (c) 4.75.
P3.13. 97.12%.

P5.1. (a) 5.517 g; (b) 300mg; (c) 8.58 ml; (d) 84.38 meq; (e) 60 ml.
P5.2. (a) 112.5 ml; (b) 0.301811; (c) 0.7875 N; (d) 19.00mI; (c) 0.106211.P5.3. 7.59%.
P5.4. 92.49%, 6.70%.
P5.5. 3.S4 ml, 14.52 ml.
P5.6. 0.1137 N.
P5.7. 0.2611 N.
PS.!. 35.50 ml.
P5.9. 325.0 mg or 5 grains.

P5.10. 98.97%.
P5.11. 98.76%.

P32.1. 5.61.
P12.2. 190.
P12.3. 173 ml
P12.4. 117.
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11	 0414 0453 0492 0531 0569 0607	 .	 35 4 6 12 56 19 23 27 31 35
.0607 0545 0482 0719 0755 37 4711 161622 263033

12 0792 0828 0864 0899 0934 0969 	 35 4 7 11 14 1821 25 2832
0969 1004 1038 1072 1106 34 3 7 10 14 17 20 2427 31

13 -139 1173 1206 1239 1271 1303	 33 3 110 13 1620 232630
1303 1335 1357 1399 1430 22 3 5 10 13 16 19 22 25 29

14 -1463 1492 1523 1553 1584 1614 1644 1673 1703 1732 30 3 8 9 12 1516 21 2427

15 -1761 1790 1618 1847 1815 1903 1931 1059 1967 2014 28 36 8 11 1417 20 22 25
18 -2041 2068 2095 2122 2148 2175 2201 2227 2253 2279 26 3 5 8 10 1316 1821 23
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21 -3222 3243 3263 3284 3304 3324 3345 3365 3385 3404 20 2 4 6 8 10 12 14 16 98
22 -3424 344.4 3454 348.3 3502 3522 3541 3580 3579 3598 19 2 4 6 	 8 10 11 13 18 17

	

23 -3617 3636 3555 3674 3692 3711 3729 3747 3756 3784 	 2 4 6	 7 9 11 13 15 17
24 -3802 3320 3538 38-86 3874 3842 3209 3921 3945 3962 18 2 4 .5 7 0 11 13 14 16

	

25 -397913997 4014 4031 4045 4065 4082 4099 4116 4133 17 2 3 5 	 7 910 12 14 15

	

28 -415014166 4153 4200 4216 4232 4249 4285 4281 4298 	 2 3 5	 6 810 11 1314
27 .431443304346436243734-9394444404458 16235 669111314
26 -4472 4467 4502 451* 4.533 4.548 4504 4679 4.594 4509 15 2 3 5 6 6 9 11 1214

	

21 -462414639 4554 4669 465.3 4698 4713 4728 4742 4757 	 1 3 4	 5 7 9 10

30 -47714788 4800 4814 4.824 484.3 4857 4871 43864900 141 1 3 48 	 8 1011 13

	

31 -4914 4928 4442 4955 4969 4983 4997 5011 5024 5038 	 1. 3 4	 5 .7 8 1011 12

	

32 -6051 5065 5079 5092 5105 5119 5132 5145 8159 5172	 1 3 4	 6 7 8	 9

	

33 51 35 1 5196 5211 5224 5237 5250 5253 $275 5259 5302 13 1 3 4 	 5 7 8	 9 0012

	

34 5315 5328 5340 5353 5356 5378 6391 5403 5.416 5428	 1 3. 4	 5 6 8	 9 10 11

	

35 . 544 5453 5465 5478 5490 5502-65 14 5527 5539 5551	 1 2 4	 5 6 7	 8 10 11

	

36 -5563 5575 5587 5599 5611 5623 5635 5647 5658 5670 12 I 2 4 	 5 6 7	 8 10 11

	

37 5682 5694 5705 5717 5729 5740 5752 5763 5775 5786 	 12 3	 5 6 7	 $ 9 10

	

38 -5796 5809 5821 5332 584-3 5955 5856 5877 5888 5899 • 1 2 3 	 5 6 7	 3 910

	

39 5911 5922 5933 594.4 5955 5956 5977 596* 5999 5010 11 1 2 3	 4 6 7	 9	 10

	

40 -6021 6031 6042 6053 1 6061 6075 6085 6096 6107 5117 	 1 2 3	 4 5 6 7 910

	

41	 6128 6138 5149 6J&01617 6180 6191 6201 6212 8222 	 1 2 3	 4 5 6	 1 3 9

	

42 -623216243 6253 625315274 6284 6294 6304- 6314 6325 	 1 2 3	 4 5 6	 7 6 9
43 6335 6345 6355 636516375 5365 6395 4405 6415 6425 10 1 2 3 4 S 17 5 9

	

44 6435 5444 5454 546416474 6484 6493 5503 6513 6522 	 1 2 3	 4 5 6	 7 3 9

	

45 -6632 6542 6551 656J6571 6580 6590 6599 6609 6618 	 1 23	 4 5 6	 7 6 9

	

46 -662816637 6645 56566666 6615 6684 5693 6702 6712	 1 2 3	 4 s sI 7 7 8

	47 '6721 6730 6739 67496758 6757 6776 5785 6794 6803	 1 2 3	 4 S 5 I 6 7 5

	

49 -68126821 6830 68396548 6857 6866 6575 6884 6893 9 1 2 3	 4 S 5	 6 7 8

	

49 -69026911 6920 6928 6937 6946 6955 6964 6972 6901 	 1 2 3	 4 4 1	 5 7 8

USEFUL CONSTANTS WITH THR LOGARITHMS

	

No.	 Lot.	 No.	 Log.	 No.	 Log.

	

3-14159	 0-4171	
57°-296	 0-7581	 2-71623	 0-4.343

1 rodlan', 3437'7	 3-5363	 H	 04343	 -378

	

.1 0-3153	 7.5029	 .206265' 	 S 2144	 1	 2-3026	 53522

	

-	 9 9696	 0 9943	 irc 1 0	0.017 453 253	 22419

	

v'.	 1-7725	 0-2486	 - rc V	 0-000 290 888	 44537	 log. 1 -	 . lot'. x

	

A .4-1888	 0-6221	 zrc 1	 0-000 004 848	 6-6856	 Iog.x —01 .lot.
3
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Busullan, assay. 217
Butter fat, 408
Bulyl chlondr-, assay, 217

C
Caffeine

column chromatographic assay. 380-381
partition chromatographic separation

from phenacetin, 379-380
thin laycrchromatogmphicassay, 389,391

Caille and Viel reagent, 301
Calcium, determination, 275-277
Calcium carbide, water -determination with,

322-323, 324
Calcium chloride, 38
Calcium cyclorbita1, 143
Calcium hydroxide, titration, 213
Calibration

of analytical weights, 26-27
of volumetric apparatus, 27-31

Calomel eicctrode, 266-267
Camphor, assay. 461-462
Carbarsonc, 145, 154
Carbohydrates, by paper chromatography,

398
Carbon dioxide, determination, 328
Carbonyl compounds, Karl Fischer reaction

and, 322
Carboxylic adds, titration, 209-210
Cascara, paper chromatography, 401
Castor oil, 408
Catalyst, in microhydrogenation, 330
Calcehol Violet, 264
Cation exchanger, 348, 349, 350, 361, 362-

363
Ceric sulfate

solutions, 161-162
titrations with, 160-167

Chainomatic balance, 13, 16
fhelatc effect, 256
aiclates, 249

stability, 250-253
he1ornetnic tirationt, 257-258

Qbclons, 257-28, 269
Chemicals. selection, 9-11
Cherry juice, assay, 170
Chloral hydrate, assay, 223
Chloraminc.T, 181
Chlorides

titration with mercuric nitrate, 140
titration with silver nitrate, 131-132. 134

Chlorolorm, in phenobarbital extraction, 66

Chiorphertiraminc, paper chromatographic
assay, 402-403

Chlorophenol red, 202
Chlorophyll extracts, adsorption chro-

matography, 376-377
Chlorothiazide, assay, 245
Cholesterol, gravimetric analysis, 63-64
Chromatography, 368-369

alkaloidal fractionation by, 287-295
column chromatography, 368-381
of essential oils, 473, 475
paper chromato-aphy, 391-403
partition chromatography, 373-376
Ihic4ayer Chromatography, 381-391

Cinchona, 285, 294, 296
Cineole, assay, 462-463, 464
Circt1ar chromatography, 394-396
Citral, assay, 463-465
Citric acid, titration curve for, 112
Citronellal, assay, 465-4-66
Clavinc alkaloids, 290
Coal, as ion exchanger, 352
Cobaltinitrite, 165-166
Cocaine hydrochloride, 296
Cocoa butter, 408
Coconut oil, 408
Codeine, 288
Codeine phosphate, 296

assay, 244
Cod liver oil, 408
Colcliicine, 297, 306
Colchicum, 297, 306
Colloids. in halide determination, 132 if.
Colorimctry

or alkaloids, 304
water determination by, 324-325

Color indicators, 131, 133, 202-203
in ceric solution titrations, 163-164
end points from, 117-123
mctallochromic, 261-265, 272-273

- - in nonaqueous titration, 235-236, 241
redox, 263
starch, 153-154

Column
chromatographic, 369-370	 -•
ion exchange, 356-361

Column chromatography, 368-381
of essential oils, 473, 475
of fatty acids, 430-431

Combustion, assay by, 182
Common-ion cfTcci, 48
Complex, 248

stability, 250-253
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Complexation. 248, 252
Complex formation, 130 if.

A Complexomctric titratioru, 253 if.
end point in, 261-269
types. 259-261

Concentration, of solutions, 189-195
Conductivity, water determination with,

318-319
Congealing point, of essential oils, 449
Congo red, 120
Coniwm macu/alum, 290
Conjugate acid, 77, 233
Conjugate base, 77, 233
Continuous extraction apparatus, 69, 70
Continuous sampling, 6
Coordination number. 248-249
Coprecipitation, 50
Capt Id/i rhizome, 297
Corn oil, 408

NMR spectrum, 435
Corn starch, 153
Cottonseed oil, 408

identification, 427-428
Coutorrietry, water determination by, 319
Countercurrent distribution,-286-287
Coupling reaction, 330, 333
CF grade, 9
o-Creaolphthalein complcxoo, 265
Crcaol red, 202
Crude drug analysis. 279 fT
Cupric sulfate, 157
Cyanide, titration of, 130, 131

D
Dalton's law, 326
Damping, 19
Datura a/ba, 294
DDT, gravimctric analysis, 67-69
Dean and Stark apparatus, 410,411
Degree of hydrolysis, 91
Densasking agents, 270
Densitometers, alkaloids and, 306
Derivative curves, end points from, 116.-

117
Descending chromatography. 394
Desiccants, 38
Desiccator, 38
Dextromethorphati, paper chromatographic

assay, 402-403
Diamorphine. 297
Diaznium salt reactions, 333-335
Dibasic calcium phosphate, 169-170

Dibucane hydrochloride, 137
Dichlorofluorcaccin, 133, 134
Dichlorophcne

TLC determination, 390
paper chromatographic assay, 402

Dicophane. See DDT
Dielectric constant, water determination

with, 318-319
Differential thermal analysis (DTA), 316
Differential weighing, 23
Differentiating titration, 208-209
Digestion. of precipitate, 52
Dimercaprol, assay, 155
Dirnethylamtnobenzaldchyde, indolc al-

akaloids and, 304
Dirnethyl yellow, 120, 121
2.4-Dinitrophenylhydrazine, in thin-layer

chromatography, 387
Dioxanc, titration in, 233 if,
Dipheriylamine. 163, 174
Diphcnylamine sulfonatea, 163
Diphersylcarbazonc complex, 140
Diphcr.ylhydantoin

by ion exchange, 363-364
separation from phcnobarbiwl, 377-378

Diphenylthiocarbazonc, 140
Dipotassium sodium cobaltinitrit, 166
2,2'-Dipyridyl (2,2'-bipyridinc), 163
Direct titration, 208

of acids, 209-210
of basis, 210-213
compkxomctric, 2.59

Direct weighing, 21-23
Displacement analysis, 357, 358, 373
Displacement titration, 208
Dissociation constants, 114

of acids and bases, 8149
of a weak acid, 101-102

Distillation, azeotropic, 316-317,341
Distribution coefficient, 51
Dithirone, 140
Dragendorif's reagent, 387, 397
Dricritc, 38
Droca.rbil, 155
Drying, 37-39
DTA. See Differential thermal analysis

E
Echothiophate iodide, 148-149
EDTA. See EthylenediaminetctraacetiC

acid
Effective stability constant, 236



SUBJECT INDEX	 495

Effluent, 357
Ebrlich's reagent. 397
Ekctrobalance, 14
Electrochemical methods, water deter-

mination by. 318-319
Electrodes

in cornplexometric titratioln, 266 if.
in nonaqueous titrations, 236, 241

Eluant, 357
Eluate, 357
Elution, 358, 359, 369. 399-400
Emetine hydrochloride, 297
'End point, 115 if., 188

in acid-base titrations, 203 if.

in complexometric titrations, 261-269
of Karl Fischer reaction, 320-322
pH at, 99
in sodium nitrite titrations, 332-333

Eosin, 133
Epbcdrinc, 214

nonaqucous titration of, 236-237
Ephedrine hydrochloride, 297

titration, 243
Ephedrine sulfate, by ion exchange, 363
Equilibrium, 74
Equilibrium constant, 75
Equivalence point, 188
Equivalent weight, 190-192
Ergonovine maleate, 297
Ergot alkaloids, 290, 294, 297
Ergotasnine, 297
Eriochrome Black T, 264, 272
Essential oils, 439 if.

acid value. 449-450
alcohols in, 452-454
aldehydes in, 454-457
composition, 472-476
congealing point, 449
ester value, 450-452

ketones in, 454-457
molecular refraction, 444-445, 446

in natural products and alcoholic prepa-
rations, 470-472

optical rotation, 445, 447
phenols in, 457, 459

refractive index, 442-444, 445, 446
solubility in alcohol, 448
specific gravity, 440-442, 444

Esters, assay, 215-218
Ester value, of essential oils, 450-452
Ethchlorvynol, 138, 222

in phenobarbital extraction, 65-66
Ethinamate, 138, 222

Ethohexadiol, assay, 217-218
Ethyl acetate, assay, 216

Ethyl alcohol, solubility of essential oils in,
448

Ethylarninc, titration with, 105-106
Ethylene diaminctctraacetic acid, 250,

257 if.

preparation of O.IM solution, 273-274
Ethyl ether, 425-426

peroxides in, 179

Extraction,of alakaloids by chromatog-
raphy, 378-379

F
Fajans method, 132-133
Fats, 406 if,

acetyl value, 422-423
acid value, 417
butyric acid content, 430-431
hydroxyl value, 422-423
iodide value, 418-420
melting point, 412-414
peroxide value, 426-427
Polenkc value, 420-422
refractive index, 414

Reichcrt.Meisscl value, 420-422
saponification value, 417-418

solidification temperature, 415-417
specific gravity, 414-415

unsaponifiable matter, 423-426
water content, 409-412

Fatty acids, separation and identification,
429-435

Ferric ammonium sulfate, as indicator,
135

Ferric chloride, in thin-layer chromatog-
raphy, 386

Ferric citrate, 157

Ferric nitrate, as indicator, 135
Ferrojn, 163

Ferrous fumarate, 164-165, 175
Ferrous gluconaic, 164-165

Ferrous sulfate, 150, 164-165, 170
Film diffusion, 356
Filter paper, 35

in paper chromatography, 396-397
use. 53

Filtration, 35-37, 53-56
Fish oil, identification, 429
Fixed oils, 406 if.

acetyl value, 422-423
acid value, 417
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Fixed oils (conid.)
hydroxyl value. 422-423
iodine value, 418-420
NMR spectra of, 434
peroxide value, 426-427
?olcnskc value, 420-422
refractive index, 414
Reichert-Mcisscl value, 420-42.2
saponification value, 417-418
solidification temperature, 415-417
specific gravity, 414-415
unsaponifiable matter, 423-426
water content, 409-412

Fluorescein, 133
in thin.layer chromatography, 386

Fluorescence analysis, of alkaloids, 305
Fluorides, determination, 150
Foliri-Ciocaltcu reagent. 304
Formaldehyde, assay, 223-224
Fractiortal distillation, of essential oils, 473,

474
Fractional liberation, 226
Freezing, of essential oils, 473
Frontal analysis, 357, 358, 373

G
Gas chromatography

alkaloids and, 293
water determination by, 318

Gas laws, 32.5-326
Gas-liquid chromatography

of essential oils. 475
of fatty acids, 431-432

Gasometric analysis, 325-330
Gay-Lussac law, 325-326
Gay-Lussac method, 130
Gelsemium, 297
Gentian violet, [SO
Geraniol, assay, 466-467
Glacial acetic acid, titration in, 233 ff.
Glass, for volumetric containers, 27
Glass filtering crucible, 36
GLC. See Gas-liquid chromatography
Gooch crucible, 36, 37, 53-55
Grab sampling, 6
Graphs, end point from, 115-116
Gravimetric analysis. 41 t

of aniodiaquirse hydrochloride, 62-63
of cholesterol, 63-44
of DDT. 67-69
of lead acetate, 58-59
of methoin tablets, 69-71

Gravimetric analysis (conid.)
of methylene blue, 61-62
of phenobarbital. 65-67
of piperazine, 59-61
of silver nitrate, 64-65
techniques, 52-58
of zinc oxide ointment, 63

Grease, removal from volumetric apparatus,
33

Grignrd reagents, water determination
with, 323

Guancihidine sulfate, assay, 223

H
1ala2onc, 158
Halides

titration of, 132-133
by Vohard method, 135-139

Halogen salts, nonaqucous Utrations, 237-
238

Halphen test, 427-428
Hanus method, 419
Henderson equation, 97-102
Henderson-}Lssselbach eauaz on, 98, 124
-IETP, 360-361

Hexachlorophene, 210
paper chromatographic may, 402
TLC determination of, 390

Hcxylrcsorcinol, 143
Homatropinc hydrobrosnide, 297
Homatropincmethylb'omidc, 297
Hordenine sulfate, 297
Hydralazinc hydrochloride, 149
Hydrastine, 284, 297. 305
Hydrazinc, assay, 149-150
Hydrazinc sulfate, 181
Hydrochloric acid, 198, 199, 200-201

tLsndardizatio, 198
titration, 209
titration curve, 94, 102

Hydrocyanic acid, assay, 467
Hydrogenation, microhydrogemution, 329-

330
Hydrogen content, gasomctric procedures

for, 328
Hydrogen iodide, synthesis. 74-15
Hydrogen ion, pH. 7941
Hydrogen peroxide, 170, 181
Hydrolysis, of s.sJts, 89-93
Hydrolysis constant, 90
Hydroniurrs ion. 78, 188
Hydroquinonc, 164, 181
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Hydroxonium ion, 78
Hydroxylamine, 456-457
Hythoxylaxnine hydrochloride, 172
Hydroxyl value, 422-423
8-Hydroxyquinoline, 146, 250
Hyoscine. 286, 292
Hyoscyaxnine, 292
Hyoscyamus, 297

Ideal gas laws, 326
Ignition, assays with, 37, 42. 43, 4647, 57
lnziiaciblc solvent distillation method, 410
Indicators. See Color indicators
Indirect titration, complexometric, 260
Inflection point, 203
Infrared spcctrophometry

alkaloids, 303
fats and oils, 433

Inorganic acids, 209
Inorganic ion exchangers, 350
Intermittent sampling. 6
Iodate'-iodine, titration with, 346-151
Iodides, titration, 132, 134
Iodine, 149

determination, 167
in paper chromatography, 397
in thin-layer chromatography, 386
titrations with, 151-152

Iodine pentoxide, 157
Iodine value, 408, 418-420
lodoalphionic acid, 132
Iodoantipyrine, 158
lodometric determinations, 351-160
Iodopyracet, 132, 134
Ion exchange, 347

column operation, 356-361
mechanism of, 352-356

Ion exchange resins, 219, 347-365
alkaloidal fractionation by, 295
alkaloid extraction by. 283
types, 348-352

Ion exclusion, 355
Ionic equilibria, law of mass action and,

75-93
lopanoic acid, 134
Ipcuanhs, 283-284, 288, 298
Iron

ceric solution standardization with 162-
163

potassium permanganate standardization
with, 169

Isoniasid, 158-159
assay, 143

Isotope-dilution analysis, 306

Jones reductor tube, 171, 172

K
Karl Fischer reagent, 319, 322
Karl Fischer titration, 319-322, 341

water determination by, 411-412
Ketones, in essential oils, 454-457
Kjeldahl nitrogen determination, 336-338.

342-343

L
Laboratory weights, 26-27
Lactic acid, titration, 213-214
Larmour precession theorem, 434
Laurel (bayberry), 408
Lead, determination, 277
Lead acetate, gravimetric analysis, 58-59
Lead nitrate, 0.IM solution, 274
Lead salts, in analysis of fats and oils, 429-

430
Leaf pigments, separation by TLC, 389
Leduc's rule, 326
Lewis acid, 77, 233
Lewis base, 77, 233
Lidocaine, 214
Ligands, 248 if.
Linalool, assay, 467-468
Linseed oil. 408
Lipids. 406 if.
Liquid ion exchanger, 352
Lithium aluminum hydride, water deter-

mination with, 323
Lithium cupric chloride, 323
Litmus, 120
Lobelia, 298
Lobelinc, 290
Lobcline hydrochloride, 298
Loss on drying, 315-316
Lupin alkaloidt, 290

M
Magnesia (MgO), 372
Magnesium, determination, 277
Magnesium nitride, water determination

with, 323, 324



498	 SUBJECT INDEX

Magnesium salts, assay, 214
Magnesium sulfate, 0IM solution, 274
Magnesium trisilicate, assay. 46
Malaprade reaction, 156
Malic acid, assay, 170
Manganese, determinatino, 259-260
Manganese dioxide, 173
Mannitol, 156
Manometer, 326
Marine oil, identification, 429
Masking agent, 270-271
Mass, 11-12

measurement by, 11-27
Mass action, law of, 74-75

ionic equilibria and, 75-93
Measurement

byrnass, 11-27
by volume, 27-33

Megluminc diatrizoate, 134
Mcglurrunc iodipamide, 134
Melting point, of fats, 412-414
Mcnadionc, 164
Meaadionc sodium biaulfite, 164
Menthol, assay, 217
Meprobamate

ass.ay. 223
TLC identification, 390-391

Mercaptan
assay, 155-156
determination with mercuric acetate'

335-336, 342
Mercuric acetate, 138

mercaptan determination with, 335-336
unsaturation determination with, 336

Mercuric iodide, 149
Mercuric nitrate, 138
Mcrcur; oxide, 138
Mercuric sulfate, 138

titration with, 140
Mercuric thiocyanate, 138
Mercurophylline, 138
Mercury , ammoniated, 138, 222
Mercury compounds, assay, 128
Mercury electrode, 266-267
Mers.alyl acid, 138
Metal ion, in complexometric titration, 254
Mctallochrornic indicators., 262-265, 270,

272-273
Mctalphthalein, 265
Methacholine chloride, 137
Methenaminie, assay. 222
Mcthen.amjne mandelate, 151-158
Methisnazoic, 138, 222

Methioninc, 156
Method of short swings, 21
Method of swings, 21
Methofuran, assay, 468-469
Methorn tablets, gravimetric analysis, 69-71
Methylbcnzcthonium chloride, 166
Mcthy!enc blue, gravirnctric analysis, 61-62
Methyl hydroxybcnzoatc, assay, 146
Methyl orange, 120, 121, 122, 202
Mcthylparabcn, assa y , 146
Methyl red, 120, 121, 202
Methyithiouracil

assay, 140
determination with mercuric acetate,

335-336, 342
Methyl yellow, 202
Microhydrogenation, 329-330
Microsublimation, alkaloids and, 283, 295
Mixed indicator, 203
Mohr method, 130, 131-132
Moisture, weighing errors and, 25
Moisture determination. See Water deter-

mination
Molality, 190
Mota.rity, 189-190
Molecular refraction, of essential oiLs,

44-4-445, 446
Morphine, 291, 298
Morphine hydrochloride, 298
Morphine sulfate, 298
Morrhuic acid, 220
Multidentate ligands, 249
Murexide, 265, 272-273
Muscarine, 291
Mutton tallow, 408
Myrtle wax, 408

N
Naphthol Green B, 273
Nernst equation, 266
Neutralization, 188 if.

Lewis theory of, 233
Neutralization curves, for acid-base titra-

lions, 94-115
Neutral red, 202
Neutral sulfite method, 455-456
Nitric oxide, 329
Nitrite, determination, 170-171
Nitroferroin, 163
Nitrogen

determination, 328
Kjcldshl method, 336-338, 342-343
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Nitrorneraol, 138
Njtroaatiofl, 330 if.

diazonluIn salt reactions, 333-335
sodium nitrite titrations, 331-333
Van Slyke method, 331

Nitrous oxide, determination, 328
NMR. Ste Nuclear magnetic resonance
Nonaquecus titrations. 229 if.

alkaloidal analysis, 302
Karl Fischer reaction, 320-322

Normality, 192
Noscapine, 238
Noscapine hydrochloride. 298
Nuclear magnetic resonance (NMR), 318,

433-435
Nux vomica, 284, 299

0
Ooclusion, coprecipiLitiOn and, 50
Oils. See Essential oils; Fixed oils
Olive oil, 408
Opium, 288, 294, 299
Opium alkaloids, 305
Optical rotation, of essential oils, 445, 447
Orange juice, vitamin C content, 390, 400
Organic acids, 209
Oxidation-reductiOn, analytical methods

with, 141 if.
Oximation, 456-457, 458
Oxophenarsine hydrochloride, 144
Oxygen, determination. 327-328
Oxygen flask combustion method, 182

P
Papavereturn, 299
Papavcrinc, 288
Papaverinc hydrochloride, 299
Parachlorophenol, 143
Paper chromatography, 391-403

alkaloids, 289, 290-292
ascending, 393
circular, 394-396
desccnçling. 394
twodimensional, 393-394

Paper ciectrophoresis. alkaloids, 289, 293
Particle diffusion, 356
Partition chromatography. 373-376

alkaloids, 287-289
On paper, 399-400
separation of caffeine and phenaceti

379-380

Partition coefficient, 51
Peanut oil, 408

identification, 428
Penicillin 0, control profile, 4
Peppermint oil, assay for total menthol,

217
Perborate, 170
Perchionc acid, as titrant, 233 if.
Peroxide, 170
Peroxide value, 426-427
Fersulfates, 172
Petroleum ether, 424-425
pH, 79-81

acid-base titration, 73 if.
calcuration, 98, 104
complcxometric titrations, 256-257, 269-

270
atend point, 99, 105
gravimetric precipitation. 49
during titration, 98-99, 104-105

Pbusnacope, 3, 5, 33, 34
Phellodendron, 299
Pbcasàcetin, thin-layer chromatographic

assay, 389
1,10-Phenathrolinc, 163
Phenmdiorio, 146
Phenacctin

column chromatographic assay, 380-381
partition chromatographic separation

from caffeine, 379-380
Phenobarbital

gravimetric analysis, 6547
separation from diphcnylhydantoin, 377-

378
titration, 243

Phenol, 143
Phenolphthalein, 120, 121, 122, 202,

205
Phenol red, 120, 122, 123, 202
Phenols, 210
- assay. 143-144

in essential oils, 457, 459
Phcnothiaaines, dissociation constants of,

87
m-Phcnylcnediamine. 464
Phcnylephrinc, paper chromatographic

assay, 402-403
Phcnylephrine hydrochloride 143
Phenylhydrazine. 456
Phcnylmercuric nitrate. 138
Phoaphats, phosphomolybdatc assay for,

224
Phosphomolybdate assay, 224

tt,



500	 SUBJECT INDEX

Phosphoric acid
equivalent weight. 190-191
titration. 209
titration curves, 110-111

Phosphorus pentoxide, 38
Ptowmctcr, titrationS with. 268
Phthalcin Purple, 263
Physoatigminc salicylate, 299
Pigeons, 308
Pilocarpinc hydrochloride, 299
Pilocarpine nitrate, 300
Piperaztnc, gravimeiric analysis. 59-61
Pipettes, calibration. 31
Pirani gauge, 326
pK, 114
Plate theories, 359-360
Platinum electrode, 266
pM, 254
pOH, 79, 80
Polarimeter, 447
Polarography, alkaloids and, 306
Polcnskc value, 420-422
Polyaminea, chclates with, 2.57
Polyaminocarboxylic acids, chelatc3 with,

257
Polybasic acids, titration Curves of, 110-113
Polyhydric alcohols, 156-157, 206
Polyhydroxy compounds, 166-167
Polyprotic acids, 206-207
Potassium acid iodate, 197
Potassium acid phthalate, 197
Potassium bitartrate, 210
Potassium bromate, 157

titrations with, 142-143
Potassium bromatc-bromide, titration with,

141-146
Potassium bromide, 137
Potassium chloride, 165-166
Potassium dichromate, titrations with,

173-175
Potassium ferrocyanide, titration with, 140
Potassium hydroxide, in methanol, 239-240
Potassium iodatc, titration with, 146-151
Potassium iodide, 149

potassium permanganate standardization
with, 169

Potassium nitrite, 170-171
Potassium perchlorate, 132
Potassium periodate, 137
Potassium permanganate
- in paper chromatography, 397

solutions, 167-168
titration with, 167-173

LLthr"

Potassium sodium cobaltinitrite, 165
Potassium santhogenate, 156
Potcntiomctric titrations, 207-208

complexometric, 266 if.
Povidonc'iodine, 158
Precipitates, ignition, 37
Precipitation

adsorption methods, 130, 132-134
assa ys with, 42, 45, 47-50 52
with mercuric nitrate, 140
Mohrrnethod. 130, 131-132
with posassium ferrocyanide, 140
Voihard method, 131, 135-139

Precision laboratory standards, 26
Prescriptions, of alkaloids, 293, 301-302
Primary alcohols, determination of ca-

cntial oils, 454
Primary amines, 330 if., 342
Primary standard. 196
Primary standard grade. 9
Proflavinc hensisulfate, 160
Projection balance, 17
Propylthiouracil, 138, 222

assay, 140
Protogertic solvent, 231-232
Protophilic solvent, 231
Pycnorneter, 415, 441
Pyrocatcchol Violet, 270

Q
Quinacnne hydrochloride, 174-175
Quinidinc, 300
Quinine, 285, 300, 305

estimation by chromatography, 379

R
R. value, 385
R, value, 392

essential oils, 476
R. value, 392
Rabbits, 307
Radial chromatography. St Circular

chromatography
Radiochemistry, alkaloids and, 306-307
Rancidity, 427
Raspberry juice, citric acid content, 47
Rauwolfia, 300, 307, 308
Rauwolj5a .eerpensina, 288
Reagent grade, 9
Reagents, selection, 9-11
Redox indicators, 263
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Refractive index
of essential oils, 442-444. 445 446
of fats and oils, 414

Regeneration, 357
Reichert-Mcuscl value, 420-422
Replacement titration, complexornetric.

259-260
Rescinnaminc, 300
Resespine, 291, 300, 304, 305, 308
Residual titration, 208, 213-214
Residual Voihard method, 141
Resorcinol, 143
Rest point, 20
Retention time, essential oils and. 476
Reversible reactions, 74-75
Rhubarb, paper chromatography. 401
Ringer's solution, 165-366
Rio ipecaeuaxtha, 283. 284
Rosemary oil, assay for total borneol, 217

S
Saccharin, 210

assay. 215
Safflower oil, 408
26fro1e, in sassafras oil, 469
Salicylic acid, 143

titration, 210
Salts

assay, 215, 218, 219
equivalent weight. 191
hydrolysis. 89-93

Saponification value, 408, 417, 418
Scopolamine hydrobromide, 300
Scopolia rhizome, 300
Secondary standard. 198
Selenium sulfide. 159
Sensitivity, 12, 20
Sequestering agents, 250
Sesame oil, identification, 428
Silica gel, thin-layer chromatography,

381 fT.
Silicone grease, 33

*Silver chloride, solubility, 48, 49
Silver nitrate

gravirnctnc analysis. 64-65
titration with, 131-133. 135-139

Single-pan bilancc, 17-18, 19
Sintered-glass crucibles, 53, 55, 56
Soaps, 407
Soda-lime glass, 27

correction for, 30
Sodium acctatc, assay, 220

Sodium ucetrisoate, 150
Sodium ascorbate, 154 -
Sodium benzoate, assay, 215
Sodium bicarbonate, assay, 214
Sodium biphosphate, 210
Sodium bisulfite, 157
Sodium bromide, 137
Sodium carbonate, 197
Sodium chromate, 157
Sodium cobaltinitrite, 166
Sodium diatrizoate, 134
Sodium-2,6-dichlorophenol.indophenol, 175
Sodium bexobarbital, 144
Sodium hydroxide, 199-200, 201

titration, 210-212
Sodium hypochlonte, 158, 181
Sodium indigotindisulfonate, 179-180
SodiwI* Iodide, 149
Sodium iodapamidc, 134

.Sodiumiodomethamate, 132
Sodium lauryl uiIate, 132
Sodium-levothyroxinc, 359
Sodium liothyroninc, 159
Sodium mcrcapiomerin, 138
Sodium metabjsuffitc, 157
Sodium methiodat. 134
Sodium snolybdate, in thin-layer chroma-

tography, 386
Sodium nitrite, 170-171

titrations with, 331-333
Sodium oxalate

ic-solution standardization with, 162
potassium perruanganate standardization

with, 168
Sodium perborate. 170
Sodium peroxide. 170
Sodium salicylate, assay, 215
Sodium sulfate, assay, 49
Sodium sulfite. 157
Sodium suramin, 137
Sodium tetraphenylborate, 338-340, 343
Sodium thioglycollate. 156
Sodium thiosulfate, 154

titration with, 152-153
Solidification temperature, 449

of mixed fatty acids, 415-417
Solochrome Black T. 264
Solubility

of essential oils in alcohol, 448
fractionation of alkaloidal mixtures by,

284-286
Solubility produdt, 47-48
Soluble starch, 153
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44,

303-

and,

slog-

Solutions
concentration of, 189-195
hydrochloric acid (0.IN), 200-201
sodium hydroxide (0.IN), 201
standardization of. 196-198

Solvent extraction, assays with, 42,
50-52, 57-58

Solvents, nonaqucous. 231-233
Solvolysis, 233
Sorbitol, 156
Soya oil, 408
Sparteinc sulfate, 300
Specific gravity

of essential oils, 440-4.42, 444
of fats and oils, 414-415

Specific refraction, 444
Specific retention volume, 373
Specific rotation, 447
Spectrometric analysis, of alkaloids,

305
Spectrophotometry

titration.s with, 268
water determination by, 317-318

Srcctroscopy, of essential oils, 476
Spermaceti, 408
Spray reagents, in thin-layer' chromi

raphy, 386-387
Spreader, 381-383

Stability constant, 256-257
Standardization, 196-198 	 -.

bromatc-bromide solution, 143
cesc solutions, 162-163

iodine solution, 151-152
potassium bromate, 143
potassium permanganate, 168-169
sodium thiosulfate, 152-153
titanous solution, 177-179

Standard solution, 188
Stannous fluoride, assay, 150
Starch, titration with, 153-154
Stas-Otto process, 280-283
Static electricity, weighing errors

25

Stearoptene, in rose oils, 469-470
Stibophcrt, 155
Stillman-Reed method, 457
Stoichiometric point. 188
Stopcock grease, 33
Stramonium, 300
Strong acids, 83-84

salts of, 89-90, 91-92
titration against, 102-107, 204-205
titration curve for, 94-96

Strong bases, 84
salts of. 89-91

titration against, 94-96, 96-102, 203-204
titration curve for, 102

Strychnine, 285-286, 291, 301, 305

estimation by chromatography, 379
Strychnine nitrate, 301
Sublimation, 295
Substitution weighing, 23-24
Sugars, in thin-layer chromatography, 387
Sulfamic acid, 197
Sulfonamides

diazotiation assay, 333, 334, 341-342

dissociation constants, 85, 86
thin-layer chromatographic separation,

391

Sullonphthaleins, as color indicators, 122-
.123

Sulfur dioxide, 157
Sulfuric acid

in paper chromatography, 397
standardization, 198
in thin-layer chromatography, 386

Sulfuric acid-bichromatc mixture, 33
Sulfurous acid, 157
Sunflower oil, 408
Sympasbontimetic a-canes, dissociation

constants, 86

T
Tablets

assay by solvent extraction, 50
sampling and analysis, 6-8

Teaseed oil, identification, 428-429
Temperature

;_Vim-'tric precipitation and, 49
weighing errors a-nd, 25

Tertiary alcohols, determination of es-
sential oils, 453-454

Tertiary amines, 331
Tetrabutyt ammonium hydroxide, 239
Tctracycinea

degradation, 5
paper chromatography, 400
titration, 244

Tctracthylencpcntamine 257, 258
TGA. Sec Thermogravintetric analysis
Thcba.inc, 228

Theobromine, TLC chromatographic assay.
391

TheophyUine, 137

TLC chromatography, 391
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Theoretical plate, 374
Thmogravetric analysis (1GA), 316
rbimosal, 133

in-layer chromatography, 331-391
alkaloids, 293-295
essential oils, 475

Thiocyanate, in Volbard methods 135
Thiola. See Mercaptans
Thiourea, assay, 137
Thymol blue, 202
Thymolphtbalcin, 202-203
Thyroid, 159
Tinctures, assay, 282
Titanium dioxide, 171-172
Titanium sesquisulfate, 176
Titanium trichloride, 176
Titanous Chloride, 176
Titanous salt titrations with. 176
MUMS sulfate, 176
Titer test, 415-417
Titer value, 192
TIant, 187-188

selection of. 198-203
Titration carves

for add-base titrations, 94-115, 203-207
for complcxomctric tiirations, 254, 255,

268.269
TitratIon exponent, 118
Thratious, 187 fl

See also Acid-base titrations; Corn-
plexorncznc titrations; Nonaqueow
titratjonz

adsorption methods, 130.132-134
Aldehydes and ketones en essential oils,

456-457
alkaloidal analysis, 302-303
with bromate-bromide, 141-146
with Omic sulfate, 160-167
chelometxjc, 257-258
end-point determination, 115-123
iodornctric, 153-160
Karl Fischer reaction, 320-322
Mohr method, 130, 131-132
neutralisation curves, 94-115
with potassium dichromaic, 173-175
with potassium iodate, 144-151
With potassium permanganate, 167-173
Precipitation and complex formation,

130-141
with TPB salts, 339-340. 343
Voihard method, 131, 135-139

TLC. See Thin-layer chromatography
Tocopherol, 166

Tolbutamide, 210
Torque balance, 14.
Totaquinc, 285
Transposition weighing, 23
Tridihexethyl chloride, 137
Tricthylamine, as Lewis base, 233
Thethylenemdamine, assay, 224
Tricthylenetetraminc, 257, 258
Trigiycerides, 406
Trihexyphenidyl hydrochloride, 137
Tropane alkaloids, 292, 294, 304
Tropic acid cst&s, 304
Tryparsaixude, 154
Tubocurarine chloride, 301

biological assay, 307
Two-dimensional chromatography, 387,

393-394

U
UltravioleL light, in thin-layer chrornatog

raphy, 385-386
Ultraviolet spcctropbotoxnctry, analysis of

fats and oIls. 433
Unsaponifiable matter, 423-426
Unsaturation, determination with mercuric

acetate, 336

V
Vacuum oven, in water determination, 410
Valcee, ion exchange and, 353
Vanadyl sulfate, 173
Vanillin, alkaloids and, 304
Van Slyke method, 331
Variaznjne Blue B, 180, 263
Villayecebja test, 428
Vinbarbital, 210
Visual titrations, 207
Vitali-Morin reaction, 304
Vitamin C

paper chromatographic determination,
400

thin-layer chromatographic dctennina-
lion, 390

Volatile oils. See Essential oils
Willard method, 131, 135-139
Volume, measurements by, 27-33
Volumetric analysis, gasomctric, 326-327
Volumetric containers, 27

calibration, 27-31
care, 31, 33

Volumetric flasks, calibration, 31
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W	 -	 Weight, 12
Weight variation test, 7Wachmuth's reagent, 301	
Whatman filter paper, 396Washing. 53

Water	 WiCtJQJ 419

dissociation, 77-79	 Wiley method, 412-414
inthi	 Chromatography, 387 	 fat,	

gravintrk ii	 63-64
- Warconat.snt,78	 -

Water determinasion. 3l4-fl5	 -
ln fixed oils and fats, 409_412	 X

Waxes, 406 if. 	
Xyknol Orange, 264, 272acetyl value, 422-423	 -

hydroxyl value, 422-423 	 P -
Weak acids, 83-84	 •-	 '-	 1.	 -

nonaqucous titration of, 238-242 ' 	 Yohimbinc hydrochloride, 301salts of, 90-91, 92,93.ir---
titration with strong bases, 205-206 	 7titration with weak bases, 206 	 -- r-".4'.-'- --'-.- -•
titration curve for. 96-102	 Zcolitcs, 350

Weal bases, 84	 Zero point, 20
noniqucous titration of, 233-238	 . Zinc, determination. 277
$ait3 of,9193	 :	 Zinc(I1),tiion with ammonia and EDLk,
titration by strong acids, 205 	 255-256	 - -	 -
titration curve for, 102-107	 Zinc amalgam, 171	 - -.

Weighing. 19-25	 Zinc oxide, assay, 214	 '.
of alkaloids, Z95	 Zinc oxide Ointment, gravimetric analysis,
analytical weights for, 26-27	 '-	 63
by difference, 21	 ZInC salts, assay, 214
errors, 24-25	 Zinc sulfate; 0. IM solution, 274-275 -

CURZO.psL&
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