468 PRACTICAL M ETALLURGY.

«Pissolve a suitable quantity of the mineral, or sub-
ing dish by means

stance containing sulphur in an evaporatl
of nitric acid or other oxidising agent free from sul-
phuric acid ; evaporate to a small bulk to expel excess of
acid ; dilute with water; boil and nearly neutralise with
AmMMONia.

«Run in a dilate solution of barium chloride of known
strength until no farther precipitation occurs. he
exact point is found by filtering off a small portion into
a test tube and adding a drop of the gtandard. If a pre-
cipitate forms, add this filtrate to the original solution, well
mix, and repeat the filtering a second time. In case the
finishing point is overreached, a solution of sodium sul-
phate of a strength equal to that of the barium chloride
is cautiously added to bring it back to the point where
no further precipitation occurs, as determined by means
of filtering and testing. In such a case the volume
of sodium sulphate used is subtracted from the total
volume of barium chloride required.

« For standard solution, instead of havir
908 grammes to the litre, which corresponds
to *32 of sulphur for 100 c.c., that amount of barium chlo-
ride, which is equivalent to -5 gramme of sulphur, may
be dissolved in a litre of water, namely 325 grammes;
then if 1 gramme of ore be dissolved, each e.c. of standard
solution will represent 5 per cent. of sulphur.

«The standard solution of sodinm sulphate must then
contain 22:19 grains of anhydrous sodium sulphate. This
method will not yield perfectly accurate results. In
presence of lead, the method is not applicable in conse-
quence of the formation of insoluble lead sulphate.”

12 8 deci-normal

solution of

TABLE OF ELEMENTS WITH THEIR SYMBOLS, ATOMIC

WEIGHTS

Names.

ATOMIC WEIGHTS.

APPENDIX.
TABLE L

AND SPECIFIC GRAVITIES.
METALS.

Aluminium,
Antimony,
Arsenic,
Barium,
Bismuth, -
Cadmium,
Caesium, -
Calcinm,
Cerium,
Chromianm,
Cobalt,
l.‘nllapqer.

Did ymium,
Erbium, -
Glucinum,
Gold,
Indium,
Iridinm,
Iron,
Lanthanium,
Lead,
Lithium,
Magnesium,
Manganese,
Mercury, -
Molybdenum,
Nickel, -
Niobium, -
Osminm,
Palladium,
Platinum,
Potassium,

Symbols.

Sb 120

As 75

&8Ha 137

Bi 207 -

Cd | 12

Cs 133

Ca 40

Ce

Cr

Co

Cu

Di

E

Gl g

An 1968

In | 1134

Ir | 1925

Fe | 56

La | 138-5

FPb | 206-4

Li v
Mg | 24
Mn | 55
Hg | 200
Mo 96
Ni 586
Nb 04
Os | 195
i‘tl 106-%

’t | 1943

K 3;

Atomie | Specific
Weights. | hf’:l\':ll:l\:

e —
o

R T




PRACTICAL METALLURGY. MELTING AND BOILING POINTS.

MEeTALS—Continued.
' - AT A TABLE IL
Names. Symbols. \‘:\\.tl';"“:t; ;i{:::th:
: 2 el TABLE OF MELTING AND BOILING POINTS.

Rhodium, - - Rh | 12-1 Melting Poi I ili i
Rubidium, : . b 852 | 1-52 i) Dlling Polat
Ruthenium, . Ru | l‘._!".?ﬁ J S S
.‘fll\'_er. - - - :;,’ Jial 1“::;;? Aluminium, - . : 625° C.
:wdlum, - - Na 3 L Antimony, - - = 440°
Strontium, . - - or | 8i%= 2:54 Bismuoth - -
Tantaluom, . o e S | 10-8 Bromine,
Thallium, - - - Tl | | 119 (.'ﬁaqlmiun‘l
Thorinm, . - i B Y 11-1 Calciom, |
To, -0 10D i@ | Chlorine, g =
itanium, - - - 1 | | = Cobalt, - : . £ 500°
Tungsten, - . -1 W | | 19~ Copper : i }ﬂ’(':g
Uranium, - - U | | 18 h'ﬂm 2 - I“tt")“
Vanadium, . - V 1 4 | 54 lmlil;m : - 1'};’
£ . £ | » = o i
:llu.l‘luili, - - - - ) = Todine, - - - - 107°
Zine, - . Zn 71 Iron—
Zirconium, Zr | 418 Cast - - - 1100°-1300°
Steel, - - - | 13001500
Nox-METALS Leau'i“ rought, ' : 2 b!i:;:';-!-& 0
ool Tl - - - 325
= i Atomic Specific Lithium, - - - 180
Names, Symbols “’\'i.;ht-s. (,’ntu:li_‘: | }Isgﬁi‘fﬁillrn, z N £ 750°
Mercury, - . - -39°4
Nickel, - - 1500°-1600°
Phosphorus, : - 44°
’ Amorphous, 24

Boron, 3 z . 2 B | 11 2-68
Bromine, 7976 906
, »

Carbon - 1 = | | Potassium,
D O

\ Diamond, - - . }.‘lntmum,
’ | | Silver,

Graphite, -

Chldrine, - - - - ; 35°5 : :
Fluorine, = - ] 1 | Selenium,
Hydrogen, - . - = =1 | :mlm:n,
TIodine, - - § { 126-54 495 ;F'{: phur,
Nitrogen, - . - : N 14 : 'T; ;;g'mm,
Oxygen, - - . - 16 — | T‘“‘ iam,
Phosphorus, } - 31 1-8-21 ?}“' - > -
Seleninm, - 795 492848 LL IS = - - | | 1040°
Silicon, - - - - 283 2:49 = |

Sulphur, - - 3 32 1-97-207 _
Tellarium, - - - 1263 625

_All statements with regard to melting points at very
high temperatures must be taken with reserve, as there




PRACTICAL METALLURGY.

is probably no instrument yet invented on which abso-
lute reliance can be placed, so that the temperatures
given for iron, nickel, platinum, etc., can only be con-
sidered to approximate to the correct degrees.

The following results arrived at by Pouillet may be
useful to the student as a general gnide :—

METRICAL MEASURES OF LENGTH.

TABLE IV.

CONDUCTIVITY OF SUBSTANCES FOR
ELECTRICITY.

Incipient red heat corresponds to 525° C.

Dull red
Incipient cherry
Cherry red
Clear cherry red
Deep orange
Clear orange
White

Bright white
Dazzling white

do.
red do.
do.
do.
do.
do.
do.
do.
do.

700"
800°
900°
1000
1100°
1200°
1300
1400
1500°-1600°

977" F.
1292°
14727
1652°
1832°
2012°

2192°

732°-2012°

Some metals readily vapourise when melted, such as
zine, cadmium, and antimony, while arsenic, 111]L1t‘1" ordi
nary conditions, passes into the state of vapour without

melting.

Malleability.

Gold.
Silver.
Copper.
Tin.
Platinum.
Lead.
Zince.
Iron.

Nickel

TABLE IIL
METALS ARRANGED IN THE ORDER OF THEIR
MALLEABILITIES, DUCTILITIES, TENACITIES, AND
HARDNESS.

Ductility

Gold.
Silver.
Platinum.
[ron.
Nickel.

Copper.

Alominitm. |

Zinc.
Tin.
Lead.

Tenacity.

Steel.
Iron.
Nickel.
Copper.
Platinum.
Silver.
Gold.
Zinc.

Tin.

Lead.

Hardness.

Manganese,
Cobalt.
Nickel.
Iron.
Copper.
Platinum.
Zinc.

Silver.
Gold.
Alumininom.
Magnesinm.
Tin.

Lead.

According to Dr. Matthiessen, the order of conductivity

is as follows :

Silver,
Copper,
Gold, -
Zine, -
Cadminm,
Palladium,
Platinum,
Cobalt,
Iron, -

Nickel,

100
99-9
779
29 I
237 [
18-4

18

172
168
13°1

Tin, -
Thallinm,
Lead, -
Arsenic,
Antimony, -

« Mercary,
Bismuth,
Graphite,

Gas Coke, -
Bunsen’s Coke,

TABLE V.

RELATIVE VALUES OF THE FRENCH WITH THE
BRITISH SYSTEM OF WEIGHTS AND MEASURES.

METRICAL MEASURES oF LENGTH.

Millimetre, -
Centimetre,
| Decimetre, -
| Metre,

| Decametre, -
Hectametre,
Kilometre, -

In English
| Inches.

|
03937
39371
3-93708
39°37079
393-70790
3937-07900

39370-79000

1 inch = 2-539954 centimetres. |
1 foot = 30479449 decimetres. |

2 In English
Foot. Yards.

In English

003281 |
‘032809
*328090
3280899
32°808992
328089917
3280-899167

0010936
0109363 |
‘1093633 |
10936331
10-9363306
109-3633056 |
10936330556

1 yard = 0-9143835 metre.
1 mile = 1'6093149 kilometre.




PRACTICAL METALLURGY.

METRICAL MEASURES OF SURFACE.

1
In English in En;._'_li-\lu
Square Feet, | Bquare Yards.

10764299 |

C g 1:196033
Jentiare,

or 8q. metre,
Are, - - =

or 100 sg. metres,
Hectare, - -

or 10,000 sq. metres, |

1076-429934 |  119-603326

107642993419 | 11960332602 | 2

| In English

Acres.

0002471 |
0247114 |

4711431

1 square inch =6-5413669 square c ('II[I!]‘:! stres.
1 square foot =9-2899683 square decimetres.
1 square yard =0-83600715 square metre.

1 acre =(-40467102 hectare.

1 square mile =258'988451 hectares.

METRICAL MEASURES OF WEIGHT.

In

\‘mrriu[-mh
In Grains. Ounces I
|
|

Grains,

000035

Milligramme, 200353

Centigramme, ‘
Decigramme, 15 .)-. o
Gramme, i\ii‘aii.s
Decagramme, 1;4 7:):,.4 q. { -
Hectagramme, - !.»-.L{N._{q;‘.m . 5
Kilogramme, 15432-34¢ !

0154 ’.‘"

1 grain = +064799 gramme.

1 .!..rm.' ounce= 31103496 grammes.

1 1b. avoir. 453593 kilogramme.
1 ewt. = 50802377 kilogrammes,

In

Avoirdupois
Jbs. = T7000.

Grains,

0000022
0000220
0 )3527 V002205
- 7 0022046
0220462
2204621

2046213

METRICAL SYSTEM.

METRICAL MEASURES OF CAPACITY.

In | In
Cubie | Cubiec
Inches. Feet

Millilitre, or cubic centimetre, 06103 | 000035
Litre, nrlnim decimetre, - - | 6102705 ‘035317

1 cubic inch=16'386176 cubic centimetres.
1 cubice foot =28:315312 cubic decimetres,
1 gallon =4°'543458 litres.

TABLE VI.
METRICAL SYSTEM OF WEIGHTS AND MEASU

LENGTH.

1 millimetre = ‘001 metre.
1 centimetre= 01
1 decimetre = -]

1 metre

’
the ten millionth part of a quarter of
the earth’s meridian.

CAPACITY.

1 millilitre=1 cubic centimetre, or the measure
of 1 gramme of water

1 centilitre =10 cubic centimetres.

1 decilitre =100 = -

1 litre =1000 ,,

WerenT.
1 milligramme =001 gramme.

1 eentigramme = ]

1 decigramme —=-1 =

I gramme =the weight on 1 cubic centimetre
of pure water at 4° C.

1 decagramme —10 grammes.

1 hectagramme = 100

1 kilogramme =1000

]

In
Pints.

‘OUE n")l |

770

JRES.




THERMOMETER DEG REES. PRACTICAL METALLURGY.

TABLE VIL

TABLE OF CORRESPONDING TEM ‘PER‘;\TUR‘E:"\ (‘)-.\"
THE SCALES OF CENTIGRADE AND FAHRENHEIT
THERMOMETERS.

e o —_— | . | Tangent

TABLE VIIL
TABLE OF TANGENTS.

Tangent,

' |
Tangent. || Deg |

32
338
35°6

| 37°4
l 392
|

-

]

41
42'8
446
46-4
452
50

0o =1 &5 & b L2

- = 0
= L

ot okt
o

O 20

(==

34
35
36
37
38
39
40
41
42

i

932
95
968
986
100-4
102-2
104
105°8
1076
109-4
111-2
113
1148
1166
1154
1202
122
1238
12566
1274
1292
131
1328
1346
136-4
1382
140
1418
1436
1454
147 2
149
1508
1526

68
69
70
71
72
73
74

- - — e .
Deg. Cent. | Deg. Fahr I[ Deg. Cent. | Deg. Fahr. i Deg. Cent. | Deg. Fahr,

1544
1562
158
1598
1616
1634
165-2
167
1688
1706
172-4
1742
176
1778
179-6
1814
183-2
1856
186-8
1886
1904
192-2
194
1958

1976
199-4
201-2
203

2048
206°6
208-4
2102
212

0174
0349
0524
0699
0875
1051
‘1228
‘1405
1584
‘1763
‘1944
2125
2309
2493
2679
2867
3057
3249
3443
3640
3839
4040
‘4245
4452
4663
4897
5095
5317
5543

B773

6009
6249
‘6494
6745
7002
7265
7535
71813
8098
8391
8693
0004
0325
D657
10000
10356
10724
1-1106
11504
1-1917
1-2349
1-2799
1-3270
1-3764
1-4281
1-4526
5399
1-6003
1-6643
1-7320

61
62
63
64
65
66
67
68
69

‘-RKI‘-I:&'I‘I‘-I-.]
N ™

1-5040
1-8807
1-9626

37320
40108
4-3315
4-7046
51445
56713
6-3137
71154
8-1443
956144
114300
14-3007
19-0811
256362
572899

X.

S _————_——Jl |
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TABLE IX.—Continued.

Element.

PRACTICAL METALLURGY.

y
-

Tin, - :
Stannous oxide,

| Sodinm chl

Strontinm,

Sodiam,

<
=
i
=
-
-
s
=
2
2
@
=
)
=4
2
=
=
=
=
g
<
=
o
_ﬂJ
==
—t
-
2
&
=
&
g
=
a
z
—
=
=
B

Table

Acid,

,»» Bcetic,

5 hyimchinnc

, mitrie,

sy sulphurie,

,y tartarie,
Acadimetry,
Alkalimetry,

Allen, . -
Alloys, . -

,, antimony, z

.» copper and tin,

»s copper and zine,

» de i'uﬁiﬁon of,

”

»

"

2y

Alummmm g . -

o estimation of,

=1 bronze, estima-

tion of,

Amalgamation, .
Amalgams, ; .
for dentists,
of gold,
= of platinam,

= of silver,

» of sodium, .

of tin,

Amalgums\w-l plates,
Ammonia,
Ammonium, mrbn:mt«.

chloride, - 43,
Mlin‘:ntiun of, 307,308 | Barium,

molybdate,
oxalate,
sulphide,

INDEX.

INDEX.

Page
| Analysis and assaying,
4 | Analysis, volumetrie,
191 | Annealed,
191 | Anthracite, .
191 | Antimony, : . :
191 = assay of, 267, 269,
o experiments with, m
estimation of, . 430
oxide, assay of, . 269
sulphide, -, . 267
- ores, » e
Anode, . : . . . 1563
Anvil, . i : . - 23
Apatite, - - . . 185
Apparatus, . . . . 20
3 | Arnold, J. O., . . . 405
5 | Arsenie, = 2, 37 , 431
. Aactionof, w ith mets ﬂ 1138
.y estimation of, . “*ﬂ 334
99| 4 in copper, . 344
38 | Arsenide of u:imlt ; . @17
295 | =y of copper, - . A7
i = of irom, . . . 2l
29 = of nickel, A - ! v
147 | Ash, analysis of, . 8 . 362
105 .» estimation of, . a 74
106 | Assaying, . - : . 179
105 A dry and wet, . . 179
107 | » gravimetric, < 180
106 - volumetrie, . . 180
106 | Atomic weights, . : . 469
106
149 |
192 |
193 | Baker, T. J., : - . 150
193 | Balances, . E . 24
assay of, in heavy

193 | _spar, : -~ 353
361 | Barium e‘ulmmt« : . 195
194 b chloride, . : 46, 194




