Answers To Problems

PL1. 9.2%. )
P2.2. 103.56%, of the stated amount. )
P2.3. Four extractions are required: 1.20 B 024 g, 0.048 g, and 0.0096 g arc removed

by the first, second, third, and fourth extractions, respectively,
P24, 01483 g or 129.8% excess.

WPLLL (2) 170; (b) 1.31; (c) 1.00, 1.30; (d) 3.98 x 10-1,

P32 (a) 5 X 107, 667 X 107, 2 x 107, 1 x 10~% (b) 13.70, 12.82, 12.30, 12.00;
() 10.00, 10.86, 11.37; (d) 12.67.

P13. (2) 9.4 x 10, 3.03; (b) 1.2 x 10, 1.92; (c) 6.9 x 10~*, 5.1,

P34. (a) 295 x 1077, 11.47; (b) 4.1 x 10, 9.61; (c} 2.3 x 10-*, 11.36.
P15 502

P3.6. 1.778to 1.

P3.7. 0.0196, 0.0195.

P3.8. 0.00253 N.

P19. 477
P3.10. (2) 0.938%; (b) 1.87 x 10-%; (c) 2.73.
P3.11. (a) 0.0088%; (b) 1.76 x 10-*; (c) 4.75.
P3.13. 97.12%.

PS.1. (a) 5.517 g; (b) 300 mg; (c) 8.58 ml; (d) 84.38 meq; (e) 60 ml.

P5.2 (a) 112.5 ml; (b) 0.3018 N; () 0.7875 N; (d) 19.00 ml; (c) 0.1062 .
P53. 1.59%.

P5.4. 9249, 6.70%.
PS5.5. 3.54ml, 14.52 ml,
P5.6. 0.1137 N.
P5.7. 02611 M.
P5.8. 35.50 ml.
P5.9. 325.0 mg or 5 grains.
P5.10. 98.97%,.
PS.11. 98.76%;.

PILL. 5.61.
P12.2. 150,
P123. 173 ml.
P12.4. 1,
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Aconitine, 296
Acriflavine hemisulfate, 160
Adsorption
coprecipitation and, 50
precipitation and, 132-134
Adsorption chromatography
alkaloids and, 293
of chlorophyll extracts, 376-377
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452454
Aldehydes, in essential oils, 454457
Alkali metal methoxides, 239
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dissociation constants, 86
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379 -
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quantitative evaluation, 295-308
in thin-layer chromatography, 387
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Ammonia buffer, 273
Ammoniated mercury, 138, 222
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Ammonium carbonate, assay, 212-213
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hydrolysis, $1-92
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Ammonium Purpurate, 265
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analysis, 62-63
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Analytical balance, 12 fl.
types, 14-19
weighing with, 19-25
weights for, 26-27
Analytical weights, 26-27
Anhydrides, waler determination with,
324
Anileridine hydrochloride, 137
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Arsenic trioxide .
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Back titration 208, 2]3-214
" complexometric, 259
Balance. See Analytical balance

Barbiturates
assay, 143-144
complexometric titration, 260
dissociation constants, 85
paper chromatography identification,
401402
Barium sulfate, precipitation titrations, 141
Bases, 76 f1., 188
dissociation constants, 81-89
cquivalent weight, 191
nonaqueous titration, 233-238
theory, See Acid-base theory
titration. See Acid-base titrations
Beef tallow, 408
Beer's law, 433+
Becswax, 408
Belladonna, 296
Bellier test, 428
Bentonite, 372
Benzaldehyde, assay, 221
Benzalkonium chloride, 148
Benzene hexachloride, 139
Benzoic acid
nonaqueous titration, 241
titration, 210
Berberine, 284-285
Berg method, 167

Bethanechol chloride, 137

Bidentate ligands, 249

Biological assay, alkaloids by, 307-308

Bismuth subsalicylate, assay, 46

Bisulfite method, 455

Bithionol, 210

Boric acid, titration, 221

Borneol, assay, 217

Borosilicate glass, 27, 29

Bourbon gauge, 326

Bratton-Marshall's reagent, 397
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Brochmann-Hanssen process, 283

Bromate-bromide solutions, titration with,
141-146

Bromination methods, 141-146

Bromine solutions, 142
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Bromocresol purple, 202

Bromophenol blue, 120

Bromophenol red, 202

Bromothymol blue, 120, 202

Buffering capacity, 124

BufTer solutions, 123-126, 273

Buoyancy, weighing errors and, 24-25

Burettes, calibration, 31



LOGARITHMS OF NUMBERS

ADD

x 0 1 = 3 4 5 & 7 8 8

12 :[4 se|r89
50 | -6990 | 6998 7007 7016 | 7024 7033 7042 | 7050 7059 7067 123|345(678
51 | .7075 | 7084 7093 7101 | 7110 7118 7126 | 7135 7143 7152 123|3456(86738
52 | .7160| 7168 7177 Tias | 7193 7202 7210 | 7218 7228 7235 122(346(677
§3 | -7243 | 7251 7259 7287 | 7275 7234 7292 | 7300 7308 7316 122|345(|667
54 | .7324 | 7332 7340 7348 | 7356 7384 7372 | 7380 7388 7395 122|345({667
S8 | 7404 | 7412 7419 7427 | 7435 7443 T4S1 | 7450 T466 T4T4 122(345(587
58 | -7482 | 7490 7497 7508 | 7513 7520 7528 | 7538 7543 7851 122|3456(|667
57 | -7550 | 7566 7674 7582 | 7589 7597 7604 | 7612 7619 7627 122(346(587
58 | -7634 | 7642 7640 7657 | 7664 7872 7879 | 7688 7894 7701 122|344(867
88 | -7709 | 7718 7723 7731|7738 7745 7752 | 7700 7767 7774 112|344(|887
80 | -7782 | 7780 7796 7803 | 7810 7818 7825 | 7832 7839 7848 112|344|6868
81 | -7853 | 7860 7368 7E75 | 7882 7389 7B96 | 7903 7910 7917 112|344(5688
82 | 7924 | 7931 7938 7945 | 7952 7959 7964 | 7973 7980 7987 112|/334|568
&3 | 7993 | 8000 2007 3014 | 8021 2028 BO35 | BO41 8048 BOES 112|z234(ss8s
€4 | -50B2 | 8069 BO75 8082 | BOSY 2098 B102 | 3109 8116 8122 112|ss4|5568
85 | -z129 | 8138 5142 8140 | 3156 B162 3160 | 8176 8182 3189 112|334|656
68 | -3105 | 8202 8209 8215 | 8222 228 8235 | 3241 B248 8264 112(334|6568
67 | -8261 | 8267 8274 3280 | 8287 £293 B299 | £308 8312 8319 112|334(458
88 | -2325 | 8331 8338 8344 | 2351 EIS7 8363 | 8370 8376 8382 112|334(458
63 | -2328 | 8395 8401 3407 | 8414 2420 8428 | 8432 843D 8445 112{334{488
70 | -B451 | B4B7 8483 8470 | 8476 3432 2433 | 2494 3500 8506 112|234|4508
71 | -8513 | 8519 8525 8531 | 8537 B84 8549 | 8555 8561 8867 112|234{4558
72 | .a573 | 8579 8585 8591 | BES7 2603 B&0D | BS1S BO21 8827 112|234|4838
73 | -8633 | 8639 8645 3551 | B657 8653 BLLO | BETS 8681 8686 112|234(455
74 | -B692 | 8698 8704 8710 | 8716 8722 8727 | 8733 8739 8745 112(234|455
75 | -a781 | 8756 8782 8768 | 8774 8779 8785 | 8791 B797 2202 112{233(456
78 | -8s08 | 8814 3820 2825 | 8331 2837 8842 | 8348 BB54 8350 112|233|45%8
77 | -838s | 8871 8876 3882 | 8887 5393 8390 | 8904 2910 B91S 112|233(445
78 | -8921 | 8927 8932 8938 | 8943 8949 £954 | 8960 8965 8971 112(/233[445
79 | -8976 | 8982 8987 3993 | 8998 $004 9009 | 9015 9020 902§ 112/z33[{448
20 | -9031 9038 9042 9047 | 9053 9053 9063 | 9069 9074 9079 112|/233(445
81 | -0085 | 9090 9096 9101 | 9106 9112 9117 | 9122 9128 9133 112{233(445
22 | -9138 | 9143 9148 9154 | 9159 9165 9170 | 9175 9180 9186 112(233]446
83 | -9191 | 9196 9201 9206 | 9212 9217 9222 | 9227 9232 9238 112(233(4458
84 | -0243 | 9248 9253 9258 | 9263 9269 9274 | 9279 9284 9229 112|233(445
a5 | -9204 | 9299 9304 9309 | 9315 9320 9325 | 9330 9338 9340 112(233|44538
a6 | -9345 | 9350 9355 9350 | 9365 9370 9375 | 9380 9385 9390 112{233[44%
87 | -9395 | 9400 9405 9410 | 9415 9420 9426 | 9430 9438 9440 011|2213(344
88 | 9445 | 9450 9455 S460 | 9465 A 9474 | 9470 9484 9489 011|2213|3 44
29 | -9494 | 9499 9504 9509 | 9513 9518 0523 | 9528 9533 9538 0t11]223(344
90 | -9542 | 9547 9882 9557 | 9562 9568 9571 | 9576 9581 9588 011|/223(344
g1 | -9500 | 9595 9600 9605 | 9509 9614 0819 | 9624 9628 9633 011|223/344
92 | -9638 | 0643 0847 9652 | 9657 9681 9666 | 9671 9675 0620 0111223344
a3 | -osas | D689 o694 9699 | 9703 9708 9713 | 9717 9722 9727 011/223|244
a4 | -9731 | 9736 9741 9745 | 9750 9754 9759 | 9783 9768 9773 011|223(344
o5 | -9777 | 0782 9788 9791 | 9795 9800 9803 | 9809 9a14 9213 (RIS I - 35 - - G WY
a | 9823 | 9827 9832 9236 | 9841 9845 9250 | VsS4 08&9 9303 a2 ala 4d
o7 |-9s68 | 9872 9877 9881 | 0834 9890 0894 | gE9D $903 9908 0111223|144
28 |-9912| 9917 9921 9926 9930 9934 0939 | 9043 9948 9982 011|223[|344
99 | -5956 | 9961 9968 9369 9974 9978 9983 | 9927 9991 9998 0t1|l222{334

Only the decimal portion (montisso) of sach logarithm is shown in thiz table.
The Integral portion (characieristic) must be detarmined Independently.




LOGARITHMS OF NUMBERS

ADD
o | 1 2 3!a4 s 8|71 8 3 |4
123|458|7 809
0000|0043 0088 0128[0170 0212 22|4 813 |17 21 25|29 34 28
o212 0253(0294 0334 0374 (40| 4 812 (18 2024283238
.0414{0453 0492 0531|0569 0607 ] 39| 4 812 |16 19 23|27 31 35
0607 084S |0682 0719 0755 [37|4 711 |15 18 22| 26 30 33
.0792| 0828 0864 08990934 0969 354 711 |14 1821 |25 28 32
0963 1004|1038 1072 1106 (34| 3 710 |14 17 20| 24 27 21
1139[1173 1208 1239{1271 1303 3a(3 7101316 20|23 26 30
1303 1335(1367 1399 1430 |22|3 61013 16 19| 22 26 29
1461|1492 1523 1553{1584 1614 1644{1673 1703 1732 |30|3 6 9 (121518212427
h
476111790 1818 1847/1875 1903 1931(1959 1987 2014 [28}3 6 8|11 1417 (202228
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Busulfan, assay, 217

Butter fat, 408
Butyl chloride, assay, 217 -
Caffcine

column chromatographic assay, 380-381
partition chromatographic separation
from phenacetin, 379-380
thin-layer chromatographic assay, 389,391
Caille and Viel reagent, 301
Calcium, determination, 275-277
Calcium carbide, water determination with,
322-323, 324
Calcium chloride, 38
. ‘Cakcium cyclobarbital, 143
Calcium hydroxide, titration, 213
Calibration
of analytical weights, 26-27
of volumetric apparatus, 27-31
Calomel clectrode, 266-267
Camphor, assay, 461462
Carbarsone, 145, 154
Carbohydrates, by paper chromatography,
398

Carbon dioxide, determination, 328
Carbonyl compounds, Karl Fischer reaction
and, 322
Carboxylic acids, titration, 209-210
Cascara, paper chromatography, 401
Castor oil, 408
Catalyst, in microhydrogenation, 330
Catechol Violet, 264
Cation exchanger, 348, 349, 350, 361, 362
363
Ceric sulfate
solutions, 161-162
litrations with, 160-167 i
Chainomatic balance, 13, 16
Chelate efiect, 256
Chelates, 249
stability, 250-253
Chelometric tirations, 257-258
Chelons, 257-258, 269
Chemicals, selection, 9-11 ~
Cherry juice, assay, 170
Chloral hydrate, assay, 223
Chloramine-T, 181
Chlorides
titration with mercuric nitrate, 140
titration with silver nitrate, 131-132, 134
Chloroform, in phenobarbital extraction, 66
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Chlorpheniramine, paper chromatographic
assay, 402-403 ‘
Chlorophenol red, 202 ..
Chlorophyll extracts, adsorption chro-
matography, 376-377
Chlorothiazide, assay, 245
Cholesterol, gravimetric analysis, 6364
Chromatography, 368-369
alkaloidal fractionation by, 287-295
column chromatography, 368-381
of essential oils, 473, 475
paper chromatography, 391-403
partition chromlognphy, 373-376
thin-layer chromatography, 381-391
Cinchona, 285, 294, 296
Cineole, assay, 462-463, 464
Circular chromatography, 394-396
Citral, assay, 463465 -
Citric acid, titration curve for, 112

* Citronellal, assay, 465466

Clavine alkaloids, 290

Coal, 23 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 -

Colchicine, 297, 306

Colchicum, 297, 306

- Colloids, in halide determination, 132 fl.

Colorimetry
of alkaloids, 304
water determination by, 324-325
Color indicators, 131, 133, 202-203
in ceric solution titrations, 163-164
end points from, 117-123
metallochromic, 261-265, 272-273
.- in nonaqueous titrations, 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, 430431
Combustion, assay by, 182
Common-ion cffect, 48
Complex, 248
stability, 250-253
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Complexation, 248, 252
Complex formation, 130 fT.
Complexometric titrations, 253 f,

end point in, 261-269

types, 259-261
Concegtration, of solutions, 189-195 ..
Conductivity, water determination with,

318-319

Congealing pojnt, of esscntial oils, 449
Congo red, 120 .
Conium maculatum, 290
Conjugate acid, 77, 233
Conjugate base, 77, 233
Continuous extraction apparatus, 69, 70
Continuous sampling, 6
Coordination number, 248-249
Coprecipitation, 50
Coptidis rhizome, 297
Corn oil, 408

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

identification, 427-428
Coulometry, water determination by, 319
Countercurrent distribution,286-287
Coupling reaction, 330, 333
CP grade, 9
o-Cresolphthalein complexon, 265 ,
Cresol red, 202
Crude drug analysis, 279 f.”
Cupric sulfate, 157

- Cyanide, titration of, 130, 131

-D
Dalton's law, 326
Damping, 19
Datura alba, 294
DDT, gravimetric analysis, §7-69
Dean and Stark apparatus, 410, 411
Degree of hydrolysis, 91
Demasking agents, 270
Densitometers, alkaloids and, 306
Derivative curves, end points from, 116~
117
Descending chromatography, 394
Desiccants, 38
Desiccator, 38
Dextromethorphar, paper chromatographic
assay, 402-403
Diamorphine, 297
Diazonium salt reactions, 333-335 .
Dibasic calcium phosphate, 169-170

)
Dibucaine hydrochloride, 137
Dichlorofluorescein, 133, 134
Dichlorophene
TLC determination, 190
paper chromatographic assay, 402
Dicophane. See DDT
Diclectric constant,
with, 318-319
Differential thermal analysis (DTA), 316
Differential weighing, 23
Differentiating titration, 208-209
Digestion, of precipitate, 52
Dimercaprol, assay, 155
Dimethylaminobenzaldchyde,
akaloids and, 304
Dimethyl yellow, 120, 121
2,4-Dinitrophenylhydrazine, in thin-layer
chromatography, 387
Dioxane, titration in, 233 .
Diphenylamine, 163, 174
Diphenylamine sulfonates, 163
Diphenylcarbazone complex, 140
Diphenylhydantoin
by ion exchange, 363-364
separation from phenobarbitol, 377-378
Diphenylthiocarbazone, 140
Dipotassium sodium cobaltinitrite, 166
2,2'-Dipyridyl (2,2"-bipyridine), 163
Direct titrations, 208
of acids, 209-210
of basis, 210-213
complexometric, 259
Direct weighing, 21-23
Displacement analysis, 357, 358, 373
Displacement titration, 208
Dissociation constants, 114
of acids and bases, 81-89
of a weak acid, 101-102
Distillation, azeotropic, 316-317, 341
Distribution coefficient, 51
Dithizone, 140
Dragendorfl's reagent, 187, 397
Drierite, 38
Drocarbil, 155
Drying, 37-39
DTA. See Differential thermal analysis

E

Echothiophate iodide, 148-149 .

EDTA. Sec Ethylenediaminetetraacetic
acid

Effective stability constant, 256

water determination

indole al-



Effluent, 357 -
Ehrlich's reagent, 397
Electrobalance, 14
Electrochemical methods, water deter-
mination by, 318-319
Electrodes
in complexometric titrations, 266 fl.
in nonaqueous titrations, 236, 241
Eluant, 357
Eluate, 357
Elution, 358, 359, 369, 399400
Emetine hydrochloride, 297
‘End point, 115 fl., 188
in acid-base titrations, 203 fT.
in complexometric titrations, 261-269
of Karl Fischer reaction, 320-322
pH at, 99
in sodium nitrite titrations, 332—333
Eosin, 133
Epbedrine, 214
nonaqueous titration of, 236-237
Ephedrine hydrochloride, 297
titration, 243
Ephedrine sulfate, by ion uu:hange, 363
Equilibrium, 74
Equilibrium constant, 75
Equivalence point, 188
Equivalent weight, 190-192
Ergonovine maleate, 297
Ergot alkaloids, 250, 294, 297
Ergotamine, 297
Erniochrome Black T, 264, 272
Essential oils, 439 fI.
acid value, 449-450
alcohols in, 452-454
aldehydes in, 454-457
composition, 472476
congealing point, 449
ester value, 450452 '
ketones in, 454457
molecular refraction, 444—445, 446
in natural products and alcoholic prepa-
rations, 470472
optical rotation, 445, 447
phenols in, 457, 459
refractive index, 442444, 445, 446
solubility in alcohol, 448
specific gravity, 440-442, 444
Esters, assay, 215-218
Ester value, of essential oils, 450452
Ethchlorvynol, 138, 222
in phenobarbital extraction, 65-66
Ethinamate, 138, 222
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Ethohexadiol, assay, 217-218
Ethyl acetate, assay, 216
Ethyl alcohol, solubility of essential oils in,
448
Ethylamine, titration with, 105-106
Ethylene diaminetetraacetic  acid,
257 fl.
prepardtion of 0.1M solution, 273-274
Ethyl ether, 425-426
peroxides in, 179
Extraction, of alakalojds by chromatop-
raphy, 378-379

& F
Fajans method, 132-133
Fats, 306 fI.
acetyl value, 422-423
acid value, 417"
butyric acid content, 430431
hydroxyl value, 422-423
iodide value, 418-420
melting point, 412414 -
peroxide value, 426-427
Polenske value, 420422
refractive index, 414
Reichert-Meissel value, 420422
saponification value, 417418
solidification temperature, 415417
. specific gravity, 414415
unsaponifiable matter, 423426
water content, 409412
Faity acids, scparation and identification,
429435
Ferric ammonium sulfate, as indicator,
135
Ferric chloride, in thin-layer chromatog-
raphy, 386
Ferric citrate, 157
Ferric nitrate, as mdncator 135
Ferrom. 163
Ferrous fumarate, 164-165, 175
Ferrous gluconate, 164-165
Ferrous sulfate, 150, 164-165, 170

250,

Film diffusion, 356

Filter paper, 15
in paper chromatography, 396-397
use, 53
Filtration, 35-37, 53-56
Fish oil, identification, 429
Fixed oils, 406 fT.
acetyl value, 422423
acid value, 417
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Fixed oils (contd.)
hydroxyl value, 422423
iodine value, 418420
NMR spectra of, 434
peroxide value, 426-427
Polenske valuru‘:, 420422
refractive index, 414
Reichert-Meissel value, 420-422
saponification value, 417418
solidification temperature, 415417
specific gravity, 414415
unsaponifiable matter, 423426
water content, 409412
Fluorescein, 133
in thin-layer chromatography, 386
Fluorescence analysis, of alkaloids, 305
Fluorides, determination, 150 :
Folin-Ciocalteu reagent, 304
Formaldehyde, assay, 223-224
Fractional distillation, of essential oils, 473,
474
Fractional liberation, 286
Freezing, of essential oils, 473
Frontal analysis, 357, 358, 373

G

Gas chromatography
alkaloids and, 293
water determination by, 318

. Gas laws, 325-326

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, 180

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 ff.
of amodiaquine hydrochloride, 62-63
of cholesterol, 6364
of DDT, 67-69
of lead acetate, 58-59 -
of methoin tablets, §3-71

Gravimetric analysis (consd.)
of methylene blue, 61-62
of phenobarbital, 65-67
of piperazine, 59-61
of silver nitrate, 6465
techniques, 52-58
of zinc oxide ointment, 63
Grease, removal from volumetricapparatus,
3

Grignard reagents, water determination
with, 323

Guancthidine sulfate, assay, 223

H

Halazone, 158
Halides
titration of, 132-133
by Vaolhard method, 135-139
Halogen salts, nonaqueous titrations, 237~
238
Halphen test, 427428
Hanus method, 419
Henderson equation, 97-102
Henderson-Hasselbach equation, 98, 124
HETP, 360-361
Hexachlorophene, 210
paper chromatographic assay, 402
TLC determination of, 390
Hexylresorcinol, 143
Homatropine hydrobromide, 297
Homatropinemethylbromide, 297
Hordenine sulfate, 297
Hydralazine hydrochloride, 149

" Hydrastine, 284, 297, 305

Hydrazine, assay, 149-150
Hydrazine sulfate, 181
Hydrochloric acid, 198, 199, 200-201
standardization, 198
titration, 209
titration curve, 94, 102
Hydrocyanic acid, assay, 467
Hydrogenation, mictohydrogenation, 329—
330
Hydrogen content, gasometric procedures
for, 328
Hydrogen iodide, synthesis, 74-75
Hydrogen ion, pH, 79-81
Hydrogen peroxide, 170, 181
Hydrolysis, of salts, 89-93
Hydrolysis constant, %0
Hydronium ion, 78, 188
Hydroquinone, 164, 181



Hydroxonium ion, 78
Hydroxylamine, 456457
Hydroxylaminc hydrochloride, 172
Hydroxyl value, 422423
S-Hydroxyquinolinc. 146, 250
Hyoscine, 286, 292

Hyoscyamine, 292

Hyoscyamus, 297

Ideal gas laws, 326
Ignition, assays with, 37, 42, 43, 4647, 57
Immiscible solvent distillation method, 410
Indicators. See Color indicators
Indirect titration, complexometric, 260
Inflection point, 203
Infrared spectrophometry
alkaloids, 305
fats and oils, 433
Inorganic acids, 209
Inorganic ion exchangers, 350
Intermittent sampling, 6
Iodate-iodine, titration with, 146-151
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 .
Iodoalphionic acid, 132
Todoantipyrine, 158
Iodometric determinations, 151-160
Todopyracet, 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
lypes, 348-352
* lon exclusion, 355
lonic equilibria, law of mass action and,
75-93
Iopanoic acid, 134
Ipecacuanha, 283-284, 288, 298
Iron
ceric solution standardization with; 162-
163
potassium permanganate standardization
with, 169
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Isoniazid, 158-159 =
assay, 145
Isotope-dilution analysis, 306

J

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, 454457

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 acctate, gravimetric analysis, 58-59

Lead nitrate, 0.1M 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 f1.

Linalool, assay, 467-468

Linseed oil, 408

Lipids, 406 fT.

Liquid ion exchanger, 352

Lithium aluminum hydride, water deter-
mination with, 323

Lithium cupric chloride, 325

Litmus, 120

Lobelia, 298

Lobeline, 290

Lobeline hydrochloride, 298

Loss on drying, 315-316

Lupin alkaloids, 290

M

Magnesia (Mg0Q), 372

Magnesium, determination, 277

Magnesium nitride, water determination
with, 323, 324
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Magnesium salts, assay, 214
Magnesium sulfate, 0.1M solution, 274
Magnesium trisilicate, assay, 46
Malaprade reaction, 156
Malic acid, assay, 170
Manganese, determinatian, 259-260
Manganese dioxide, 173
Mannitol, 156
Manometer, 326
Marine oil, identification, 429
Masking agent, 270-27]
Mass, 11-12
measurement by, 11-27
Mass action, law of, 74-75
ionic equilibria and, 75-93
Measurement
by mass, 11-27
by volume, 27-33
Meglumine diatrizoate, 134
Meglumine iodipamide, 134
Melting point, of fats, 412414
Menadione, 164
Menadione sodium bisulfite, 164
Menthol, assay, 217
Meprobamate
assay, 223
TLC identification, 390-39]
Mercaptan -
“assay, 155-156°
determination  with mercuric  acetate, *
335-336, 342
. Mercuric acetate, 138 ;
mercaptan determination with, 335336
unsaturation determination with, 336
Mercuric iodide, 149
Mercuric nitrate, 138
Mercur:: oxide, 138
Mercuric sulfate, 138
titration with, 140
Mercuric thiccyanate, 138
Mcrcurophyllinc. 138
Mercury, ammoniated, 138, 222
Mercury compounds, assay, 118
Mercury electrode, 266-267
Mersalyl acid, 138
Metal ion, in complexometric titration, 254
Metallochromic indicators, 262-265, 270,
272-273 )
Mectalphthalein, 265
Methacholine chloride, 137
Methenamine, assay, 222
Methenamine mandelate, 157-158
Methimazale, 138, 222

Methionine, 156

Method of short swings, 21

Method of swings, 21

Methofuran, assay, 468—469

Methoin tablets, gravimetric analysis, 69-71

Methylbenzethonium chloride, 166

Methylene blue, gravimetric analysis, 61-62

Methyl hydroxybenzoate, assay, 146

Methyl orange, 120, 121, 122, 202

Methylparaben, assay, 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

Molarity, 189190

Molecular refraction, of essential oils,
444445, 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

Myrile wax, 408

N

Naphthal Green B, 273
Nernst equation, 266
Neutralization, 188 ff.
Lewis theory of, 233
Neutralization curves, for acid-base titra-
tions, 94115
Neutral red, 202
Neutral sulfite method, 455-456
Nitric oxide, 329
Nitrite, determination, 170-17]
Nitroferroin, 163
Nitrogen
determination, 328
Kjeldahl method, 336-338, 342-343



Nitroroersol, 138
Nitrosation, 330 fl.
diazonium salt reactions, 333-335
sodium nitrite titrations, 331-333
Van Slyke methed, 331
Nitrous oxide, determination, 328
NMR. See Nuclear magnetic resonance
Nonaqueous titrations, 229 fl.
alkaloidal analysis, 302
Karl Fischer reaction, 320-322
Normality, 1592
Noscapine, 288
Noscapine hydrochloride, 298
Nuclear magnetic resonance (NMR), 318,
433435 -
Nux vomica, 284, 299

0

Occlusion, coprecipitation and, 50

Oils. See Essential oils; Fixed oils 5

Olive oil, 408

Opium, 288, 294, 299

Opium alkaloids, 305

Optical rotation, of esscntial oils, 445, 447

Orange juice, vitamin C content, 390, 400

Organic acids, 209 :

Ozxidation-reduction, analytical mcthods
with, 141 fI.

Oximation, 456457, 458

Oxophenarsine hydrochloride, 144

Oxygen, determination, 327-328

Oxygen flask combustion methed, 182 ,

4

Papaveretum, 299
Papaverine, 288
Papaverine hydrochloride, 299
Parachlorophenol, 143 !
Paper chromatography, 391-403
alkaloids, 289, 290-292
ascending, 393
circular, 394-396
descengding, 394
two-dimensional, 393-394
Paper electrophoresis, alkaloids, 289, 293
Particle diffusion, 356
Partition chromatography, 373-376
alkaloids, 287-289
on paper, 399400
separation of caffeine and phenacetin,
379-380
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Partition coefficient, 51
Peanut oil, 408
identification, 428
Penicillin G, control profile, 4
Peppermint oil, assay for toal menthol,
217
Perborate, 170
Perchloric acid, as titrant, 233 fT.
Peroxide, 170
Peroxide value, 426427
Persulfates, 172
Petroleum cther, 424-425
pPH, 79-81
acid-base titration, 73 fl.
cakufation, 98, 104
complexometric titrations, 256257, 269—
270
at end point, 99, 105
gravimetric precipitation, 43
during titration, 98-39, 104-105
Pharmacopeis, 3, §, 33, 34
Phellodendron, 299
Phendcetin, thin-layer .chromatographic
assay, 389
1,10-Phenathroline, 163
Phenindione, 146
Phenacetin
column chromatographic assay, 380-381
pantition chromatographic scparation
from caffeine, 379-380
Phenobarbital
gravimetric analysis, 65-67
separation from diphenylhydantoin, 377-
378
titration, 243
Phenol, 143
Phenolphthalein, 120,
205
Phenol red, 120, 122, 123, 202
Phenols, 210
* assay, 143-144
in essential oils, 457, 459

121, 122, 202,

" Phenothiazines, dissociation constants of,

87

m-Phenylenediamine, 464

Phenylephrine, paper chromatographic
assay, 402-403 ;

Phenylephrine hydrochloride, 143

Phenylhydrazine, 456

Phenylmercuric nitrate, 138

Phosphatés, phosphomolybdate assay for,
224

Phosphomolybdate assay, 224
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Phosphoric acid
equivalent weight, 190-191
titration, 209
titration curves, 110-111
Phosphorus pentoxide, 38
Photometer, titrations with, 268 =
Phthalein Purple, 265
Physostigmine salicylate, 299
Pigeons, 308
Pilocarpine hydrochloride, 299
Pilocarpine nitrate, 300 .
Piperazine, gravimetric analysis, 5961
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
Polenske value, 420422
Polyamines, chelates with, 257
Polyaminocarboxylic acids, thlatcs 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 bromate-bromide, titration with,
141-146
Potassium bromide, 137
Potassium chloride, 165-166
Potassium dichromate, titrations
173175 :
Potassium ferrocyanide, titration with, 140
Potassium hydroxide, in methanol, 239-240
Potassium iodate, titration with, 146151
Potassium iodide, 149
potassium permanganate standardization
with, 169 1
Potassium nitrite, 170-171
Potassium perchlorate, 132
Potassium periodate, 157 *
Potassium permanganate
. in paper chromatography, 397
solutions, 167-168
titration with, 167-173

with,

can s Lldnarnn

Potassium sodium cobaltinitrite, 165
Potassium xanthogenate, 156
Potentiometric titrations, 207-208
complexometric, 266 T,
Povidone-iodine, 158
Precipitates, ignition, 37
Precipitation
adsorption methods, 130, 132-134
assays with, 42, 45, 47-50, 52
with mercuric nitrate, 140
Moht method, 130, 131-132
with posassium [errocyanide, 140
Volhard method, 131, 135-139
Precision laboratory standards, 26
Prescriptions, of alkaloids, 295, 301-302
Primary alcohols, determination of es-
sential oils, 454
Primary amines, 330 fT., 342
Primary standard, 196
Primary standard grade, 9
Proflavine hemisulfate, 160
Projection balance, 17
Propylthiouracil, 138, 222
‘assay, 140
Protogenic solvent, 231-232
Protophilic solvent, 231
Pycnometer, 415, 441
Pyrocatechol Violet, 270

Q

Quinacrine hydrochloride, 174175
Quinidine, 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. See Circular
chromatography ‘
Radiochemistry, alkaloids and, 306-307
Rancidity, 427
Raspberry juice, citric acid content, 47
Rauwolfia, 300, 307, 308
Rauwolfia serpentina, 288
Reagent grade, 9
Reagents, selection, 9-11
Redox indicators, 263



Relmactive index
of essential oils, 442444, 445, 446
of fats and oils, 414

Regeneration, 357 .

Reichert-Meissel value, 420422

Replacement titration, complexometric,
259-260

Rescinnamine, 300

Reserpine, 291, 300, 304, 305, 308
Residual titration, 208, 213-214

Residual Yolhard method, 141
Resorcinol, 143

Rest point, 20

Retention time, essential oils and, 476
Reversible reactions, 74-75

Rhubarb, paper chromatography, 401
Ringer's solution, 165-166

Rio ipecacuanha, 283, 284 ‘
Rosemary oil, assay for total borneol, 217

S

Saccharin, 210
assay, 215
Safflower oil, 408 .
Safrole, in sassafras o;l 469
Salicylic acid, 143
titration, 210
Salts
assay, 215, 218, 219
equivalent weight, 191
hydrolysis, 89-93
Saponification value, 408, 417, 418 2
Scopolamine hydrobromide, 300
Scopolia rhirome, 300
Secondary standard, 198
Sclenium sulfide, 159
Sensitivity, 12, 20
Sequestering agents, 250 i
Sesame oil, identification, 428
Silica gel, thin-layer chromatography,
381 fI.
Silicone grease, 33
‘Silver chlonde, iolubﬂny, 48, 49
Silver nitrate
gravimetric mlysls. 64-65
titration with, 131-133, 135-139
Single-pan balance, 17-18, 19
Sintered-glass crucibles, 53, 55, 56
Soaps, 407
Soda-lime plass, 27
correction for, 30
Sodium acetate, assay, 220
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Sodium acetrizoate, 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 hexobarbital, 144

. Sodium hydroxide, 199-200, 201

titration, 210-212
Sodium hypochlorite, 158, 181
Sodium indigotindisulfonate, 179-130
Sodiush iodide, 149
Sodium iodipamide, 134

. Sodium jodomethamate, 132

Sodium lauryl sulfate, 132
Sodium-levothyroxine, 159
Sodium liothyronine, 159
Sodium mercaptomerin, 138
Sodium metabjsulfite, 157
Sodium methiodal, 134
Sodium molybdate, in thin-layer chroma-
tography, 386
Sodium nitrite, 170-171
titrations with, 331-333
Sodium oxalate
ceric-solution standardization with, 162
potassium permanganate 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, 415417
Solochrome Black T, 264
Solubility
of exsential oils in alcohol, 448
fractionation of alkaloidal mixtures by,
284-286
Solubility product, 47-48
Soluble starch, 153
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Solutions
concentration of, 189-195 .
hydrochloric acid (0.14), 200-201
sodium hydroxide (0.1), 201
standardization of, 196-198
Solvent extraction, assays with, 42, 44,
50-52, 57-58
Solvents, nonaqueous, 231-233
Solvolysis, 233
Sorbitol, 156
Soya oil, 408
Sparteine sulfate, 300
Specific gravity
of essential oils, 440442, 444
of fats and oils, 414415
Specific refraction, 444
Specific retention volume, 373
Specific rotation, 447
Spectrometric analysis, of alkalmds 303-
305
Spectrophotometry
titrations with, 268
water determination by, 317-318
Spectroscopy, of essential oils, 476
Spermaceti, 408 " )
Spray reagents, in-thin-layer chromatog-
raphy, 386-387
Spreader, 381-383
\/Subilir.y constant, 256-257
tandardization, 196-198 -
bromate-bromide solution, 143
. ceric 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 and,

Stearoptene, in rose oils, 469470
Stibophen, 155
Stillman-Reed method, 457
Stoichiometric point, 188
Stopecock 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
saits of, 89-91
titration against, 94-96, 96-102, 203-204
titration curve for, 102
Strychnine, 285-286, 291, 301, 305
estimation by Chromalography. 3719
Strychmne 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,
k)
Sulfonphthaleins, as color indicators, 122-
. 123
Sulfur dioxide, 157
Sulfuric acid
in paper chromatography, 397
standardization, 198
in thin-layer chromatography, 386
Sulfuric acid-bichromate mixture, 33
Sulfurous acid, 157
Sunflower oil, 408
Sympathomimetic amincs, dissociation
constants, 86

3 x
Tablets
assay by solvent extraction, 50
sampling and analysis, 6-8
Teaseed oil, identification, 428429
Temperature
gravim-tric precipitation and, 49
weighing errors and, 25
Tertiary alcohols, determination of es-
sential oils, 453454
Tertiary amines, 331
Tetrabutyl ammonium hydroxide, 239
Tetracyclines
degradation, §
paper chromatography, 400
titration, 244
Tetracthylencpentamine, 257, 258
TGA. See Thermogravimetric analysis
Thebaine, 288 )
Theobromine, TLC chromatographic assay,
391
Theophylline, 137
TLC chromatography, 391



Theoretical plate, 374 :
Thermogravimetric analysis (TGA), 316
Thimerosal, 138
Thio-layer chromatography, 381-391
alkaloids, 293-295
essential oils, 475
Thiocyanate, in Volhard method, 135
Thiols. See Mercaptans
Thiourea, assay, 137
Thymol blue, 202
Thymolphthalein, 202-203
Thyroid, 159
Tinctures, assay, 282
Titanjum dioxide, 171-172
Titanfum sesquisulfate, 176
Titanium trichloride, 176
Titanous chloride, 176
Titanous salty, titrations with, 176
Titanous sulfate, 176

" Titer test, 415417

Titer valve, 192 E
Titrant, 187-188 :
sclection of, 198203

" Titration curves

for acid-base titrations, 94-115, 203-207
for complexometric utnuons. 254, 255,
268, 269
Titration exponent, 118
Titrations, 187 f1.
See also Acid-base titrations; Com-
plexometric titrations; Nonaqueous
titrations
adsorption methods, 130, 132-134 _,
aldehydes and ketons in casential oils,
456-457 :
alkaloidal analysis, 302-303
with bromate-bromide, 141-146
with ceric sulfate, 160-167
chelometric, 257-258
end-point determination, 115-123
iodometric, 151-160
Karl Fischer reaction, 320-322
Mohr method, 130, 131-132
peutralization curves, 94-115
with potassium dichromate, 173175
with potassium jodate, 146-151
with potassium permanganate, 167-173
precipitation and complex formation,
130-141
with TPB salts, 339-340, 343
Volhard method, 131, 135-139
TLC. See 'nun-hya chromatography
Tocopherol, 166
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Tolbutamide, 210
Torque balance, 14 .
Totaquine, 285
Transposition weighing, 23
Tridihexethyl chloride, 137
Triethylamine, as Lewis base, 233
Triethylenemelamine, assay, 224
Triethylenetetramine, 257, 258
Triglycerides, 406
Trihexyphenidyl hydrochloride, 137
Tropane alkaloids, 292, 294, 304
Tropic acid esters, 304
Tryparsamide, 154
Tubocurarine chloride, 301
biological assay, 307
Two-d:mens:r.ml chromamgraphy. 387,
393-39%4
A

U

Ultraviolet_light, in thin-layer chro:mlog-
raphy, 385-386
Ultraviolet spectrophotometry, a.mlysu of
* fats and oils, 433
Unsaponifiable matter, 423-426

' Unsaturation, determination with mercuric

acelate, 336

v

- Vacuum oven, in water det:nmhatinn, 410

Valence, ion exchange and, 353
Vanady] sulfate, 173

Vanillin, alkaloids and, 304
Van Slyke method, 331

. Variamine Blue B, 180, 263

Villavecchia test, 428
Vinbarbital, 210
Visual titrations, 207
Vitali-Morin reaction, 304
Vitamin C )
paper chromatographic determination,
400

thin-layer chromatographic determina-
tion, 390

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

calibration, 27-31

care, 31, 33
Volumetric flasks, calibration, 31
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w Weight, 12
Wachmuth's reagent, 301 ﬁ?&ﬁ?&mwﬁ.g%
g:::m& 3 _ Wijs method, 419
Wiley method, 412414
dissociation, 77-79 vitet l: “" II
In thin-layer chromatography, 387 xz: F:zo zgl" ok M
_ Waterconstant, 78 =~~~ E—— e | S - L

Water determination, 314-325 — "~ - - i s e B B
in fixed oils and fats, 409-—412 . : X

Waxcs, 406 . ¢
acetyl value, 422423 -~ XY lencl'Ormge. G L
hydroxyl value, 422423 ¥t v Ch

Weak acids, 83-84 <7 o tiwring b
nonagueous titration of 238—242 Yoh.lmb:m: hydmd:lond 301
“_I:_‘:-zr 90_91 92' 93 . ._..:,’.‘::: ‘5; : ik 4:;"—." T Tt o
lilntionwithltmugbua,ms-lﬂﬁ e | R L )
titration with weak bases, 206 - T ' SR ety
titration curve for, 96-102 ~ Zeolites, 350 © T rint on-

Weak bases, 84 ’ Zeo point, 20 TP vl
nonaqueous ut.muon o!' 233-238 » Zinc, determination, 277 - -0 -
salts of,-91-93 ’ ch(u),umuonmmtmmodadeDTA,
titration by strong acids, 205 i 255-256 itz .
- -titration curve for, 102-107 Zinc amalgam, 171 it

Weighing, 19-25 - Zinc oxide, assay, 214 e B
of alkaloids, 295 : . Zinc oxide omlmml, gravimetric lnn.lym, -
analytical weights for, 26—27 o © 63
by difference, 21 . ) - Zinc salts, assay, 214

errors, 24-25 : Zine sulfate, 0.1 mluuon. ;14-215 '
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