Contents

PREFACE .
Acknowledgements

CHAPTER 1. INTRODUCTION
Preliminary remarks

CHAPTER 2. APPARATUS AND REAGENTS
Balance and weights
Glassware and porcelain
Platinum and substitutes
Platinum ware, 6 — Substitutes, 9
Reagents
Filters

CHAPTER 3. LABORATORY INSTRUMENTS
pH meters .
Spectrophotometers
Flame photometers

CHAPTER 4. MAJOR FACTORS IN SPECTROPHOTOMETRIC
METHODS . .
Choice of method .

pH of solution, 22 — Ox1dat10n and reductlon of
solutions, 23 — Presence of interfering elements, 24 —
Period of reaction, 26 — Stability of complexes, 27 —
Reagents, 27 — Photo-sensitive complexes, 28 — Tem-
perature, 28

VI

[wy

N Lh W L

11

14
14
i4
19

21
21



Vil CONTENTS

CHAPTER 5. COMMON OPERATIONS IN SILICATE ANALYSIS

Decomposition by fluxes
Sodium carbonate fusion, 30 — Potassmm blsulphate
fusion, 31 — Sodium peroxide fusion, 32 — Fusion of
sulphide-containing minerals, 34

Decomposition by acids .
Acid-resistant minerals and msoluble resxdues, 37

Precipation

Co-precipitation

Post-precipitation

Peptisation

Filtration

Washing of precxpxtates .

Drying and ignition of precipitates
Directions, 45

CHAPTER 6. CHEMICAL ANALYSIS OF SILICATE ROCKS

The constituents occurring in rocks .

The general procedure (The separation of the six groups

of elements)
Acid group, 49 — Hydrogen sulphlde group, 50 -
Ammonium hydroxide group, 51 — Ammonium sul-
phide group, 52 — Ammonium oxalate group, 52 —
Ammonium phosphate group, 54 — Alkali group, 55

CHAPTER 7. PREPARATION OF THE LABORATORY SAMPLE

General remarks
Crushing, 58 — Grmdmg, 62

Minerals

Meteorites
Silicates without metal 66 Sl]lcates w1th metal 66
— Carbonaceous chondrites, 68 — Silicate phase of
stony irons, 68 — Metal phase of stony irons and iron
meteorites, 68

Correcting analytical results to the “dry basis”

29
29

35

38
38
40
40
41
42

47
47

49

57
57

63
66

69



CONTENTS IX

CHAPTER 8. SILICON et 71
Consideration of methods . . . . 71
Gravimetric determination of silicon in sxhcate rocks and
minerals in absence of appreciable chlorine, fluorine or
sulphur . . . oo 75
Spectrophotometric determmatlon of SlllCOIl .. 78

Determination of residual silicon in filtrate (12), 78
— Determination of silicon in a suite of rocks of simi-
lar composition, 81

Volumetric determination of silicon .. 93
Rapid gravimetric determination of sxhcon in hlghly
siliceous materials e e e e e 93
CHAPTER 9. TOTAL IRON Ce e e 95
Consideration of methods . . . . e e 95
Removal of iron by extraction with ether .o 97
Determination of Total iron in silicate rocks and
minerals . . . . . . . . . . . . L L L. 98
Volumetric determination . . . 100

Total iron by the Sulphide- permanganate method
without regard to vanadium, 100

Spectrophotometric determination . . 105
Total iron as Fe,O; by the 2,2’ dlpyndyl method
105

Other methods . . e 109

Gravimetric determmatlon of Total iron after
separation by ion-exchange method, 109

CHAPTER 10. TITANIUM Ce e e 113
Consideration of methods . . . . . . . . . . 113
Spectrophotometric determinations . 115

Titanium by the hydrogen peroxide method 115 -
Titanium by the tiron method, 119 — Titanium by
the EDTA-tiron method, 122

Othermethods . . . . . . . . . . . . . 125



X CONTENTS

CHAPTER 11. ALUMINIUM
Consideration of methods
Determination of alumina in silicate rocks
Alumina “difference”, 128
Volumetric determination
Alumina by the EDTA-method, 129
Spectrophotometric determination
Alumina by the 8-hydroxyquinoline method 131

CHAPTER 12. CALCIUM
Consideration of methods . .
Determination of calcium oxide in sﬂlcate rocks in
absence of excessive amounts of magnesmm and phos-
phorus
After precxpxtanon as oxalate 139

Gravimetric method: (1) weighing as oxide, 142 — (2) weigh-
ing as sulphate, 144 — Volumetric method: (1) oxidimetric
by the permanganate method, 144 — (2) complexometric by
the EDTA method, 145

After precipitation as phosphate along with magne-
sium, 147

CHAPTER 13. MAGNESIUM
Consideration of methods .
Determination of magnesia in silicate rocks in absence of
excessive amounts of phosphorus, alkali salts, and oxa-
lates
After precnpltatlon as phosphate 152
Gravimetric method: weighing as pyrophosphate, 152
After separation of the Ammonium oxalate group,
155

Volumetric method: (1) oxidimetric by the 8-hydroxyquino-
line method, 155 — (2) complexometric by the EDTA meth-
od, 157

126

126

128

129

131

136
136

139

149
149

150



CONTENTS

CHAPTER 14. FERROUS IRON
Consideration of methods e
Ferrous iron by the permanganate method, 164 —
Ferrous iron by the 2,2'-dipyridyl method, 167

CHAPTER 15. MANGANESE
Consideration of methods
Volumetric determination, 173
Manganese by the bismuthate method, 173
Spectrophotometric determination, 175
Manganese by the periodate method, 176

CHAPTER 16. CHROMIUM
Consideration of methods
Chrome minerals
Chromate method, 183
Rocks e
Diphenylcarbazide method, 185
Ammonia precipitates
Other methods

CHAPTER 17. ALKALIES

Consideration of methods e e
Preliminary group separation, 191 — Addition of
similar concentrations of interfering elements to the
standards, 192 — Radiation buffers, 192 — Internal
standards, 193 — Standard addition, 193 — Ion ex-
change separation of interfering elements, 194 —
Scanning of emission peak and deduction of back-
ground, 194 — Physical factors, 195

CHAPTER 18. WATER AND CARBON DIOXIDE
Consideration of methods
Uncombined water, 204
Combined water, 205

X1

161
161

171
171

180
180
182

184

188
189

190
190

202
202



XIl CONTENTS

CHAPTER 19. PHOSPHORUS

Consideration of methods .

Decomposition of samples containing phosphorus
Attack by hydrofluoric and nitric acids, 214 —
Fusion with sodium carbonate, 216

Separation of phosphorus by the ion-exchange method
Principle of method, 218

Spectrophotometric determination of phosphorus pent-

oxide in silicate rocks and minerals .
By the molybdivanadophosphoric acid method 220
— By the molybdenumbluephosphoric acid method,
223

CHAPTER 20. TOTAL SULPHUR
Consideration of methods
Gravimetric determination of Total sulphur in s1hcate

rocks and minerals, containing no more than 2.5 per
cent Total S, 228

CHAPTER 21. FORMULAS OF MINERALS
Discussion
Caiculations

Possible points for checkmg a chondrite meteoritic
analysis

CHAPTER 22. DETERMINATION OF THE SPECIFIC GRAVITY
Rocks

Mineral grains

CHAPTER 23. NOTES ON THE PRECISION AND ACCURACY
OF RESULTS OBTAINED IN SILICATE-ROCK ANALYSIS AND
THE LIMIT OF ALLOWABLE ERROR

REFERENCES
INDEX

212
212
213

218

219

227
227

233
233
233

242

243
243
244

247

250
256



