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THE COMMERCIAL HANDBOOK
OF

CHEMICAL ANALYSIS.

ACETATE OF COPPER (Subacetate of Copper, Ver-
digris, ZErugo, Verditer). Seec COPPER.

ACETATE OF LEAD (Sugar of Lead, Salt of Saturn).
See LieAD.

ACETATE OF SODIUM.—This salt is of importance as
being the principal source from which acetic acid is obtained
for several processes in the arts. It is sometimes contaminated by
sulphate of sodium, and by chloride of sodium, or of potassium,

To detect the former, a known quantity of the saltis dissolved
in water, the solution is acidified with hydrochloric acid, and then
solution of chloride of barium added; the formation of a white
precipitate (sulphate of barium) indicates the presence of sul-
phuric acid. It should be collected on a filter, washed, dried,
ignited and weighed. 100 grs. sulphate of barium = 34°34 sul-
phuric acid = 61 sulphate of sodium,

Chloride of sodium, if present, may be detected by adding a
few drops of nitric acid to a solution of a known quantity of
acetate of sodium, warming the solution, and then adding solution
of nitrate of silver and well agitating. The precipitate (if any)
is allowed to subeide, and is then collected on a small filter, washed,
dried in a porcelain crucible, heated to incipient fusion and
weighed. 100 grs. chloride of silver = 24'74, chlorine = 40°8
chloride of sodium, .

Pure acetate of sodium is white and neutral when tried by test
papers; it dissolves in 2:86 parts of cold water, and 5 parts of
alcohol.

ACETIC ACID. See VINEGAR.

ACIDIMETRY. See ALEALIMETRY,
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ALCOHOL. 5
Absolute Alcohol by weight in measures of Aleokol and Water of
different Specific Gravitics—(continued).
= [ LR ;|
: : Aleohol Aleohol - Alcohol
Specific hﬁﬂ?ﬁt- Specific | oo veight|| Specifc i.m- weight|| Specific Lo ooht
Hm"f;lt'ﬁf in 100 gtn‘v‘gt-}' in oo gm":ti%: in 100 gT‘lhfétI‘ in roo
at 60° F. parts at 60° F. parts | at 6o® F. parts at 6c° F. s
0'9995 | 0726 [lo'gg87 | ©0'6g Jo'go79 | I'T2 ||0'997I 1°56
‘9904 0’32 ‘gg86 0'74 ‘o758 1'18 "gg70 161
3 g L ‘ggB5 o'8o |l "gg77 23 |l ‘ggbg. | x-f7
'%% 173 || 9934 | 307 | '990or | 5°7o0 || ‘9868 792
"g967 178 || ‘9933 373 | 9900 577 || ‘9867 7'99
‘9966 183 || ‘9932 3'78 | ‘9899 583 || 9866 806
"g965 189 || 9931 384 9898 589 | -9865 813
‘9964 I'94 || "9930 3'90 9897 596 || 9864 820
"g903 I'99 | ‘9929 396 | o896 60z || 9863 827
ggbz 2°05 "gg28 402 ‘g8g5 6 o9 "g862 834
"goh1 2'IL ‘9927 408 ‘gBg4 615 861 841
*ggbo 227 || ‘gg26 4'14 ‘9893 622 *g860 8:48
"9959 2'22 || "gga;5 420 | -g8g2 629 9859 855
9958 | =228 || 9924 | 427 | 'g8gr | 6°35 g8s8 | 862
'9957 2'34 || 9923 4'33 | "g8g0 642" || 9857 870
‘9956 | 239 || ‘9922 | 439 | ‘9889 | 649 || 6856 | 877
9955 2'45 || "g9=r 445 | 9888 | 6°55 | -gBss 884
‘9054 2'5L "GO20 4°5L "ga8y 662 gB54 8'gz
"9953 2°57 ’ ‘G919 4°57 || '886 6'6g || 9853 8'G8
‘9952 | =262 || ‘gg1B 4'64 | ‘9883 675 || ‘9852 9'05
995t [ 268 9917 | 470 || 9884 | 68z || -gBsx | gxz
‘9950 | =274 || ‘9916 | 476 | 9883 6'89 || 9830 920
'9949 279 || 9915 482 | -g8dz 695 | 9849 9’27
‘9948 | =285 | ‘o914 4'88 | ‘9831 702 || 9848 9°34
"9947 2'gL || "gg913 4'94 || ‘9880 | 709 || ‘9847 9°41
"9946 2'g7 || ‘9912 501 || ‘9879 716 || ‘0846 9°49
‘9945 | 3’02 || ‘goII 507 | ‘9878 7'23 || '9845 9'56
‘9944 | 808 |l ‘gor0 | 513 || ‘9877 | 7'30 || ‘9844 | 9’63
‘9943 | 314 || ‘9909 | 520 | 6876 | 7°37 | ‘9843 9’70
‘9942 | 320 || "ggod 526 9875 | 743 | 9842 978
‘9941 | 326 | ‘9907 | 5732 || ‘9874 | 7750 || ‘984z | 983
9940 | 332 || '9906 | 539 | 9873 | 7'57 || ‘o840 | o902
‘9939 | 337 | 9905 545 || 9872 764 | 9839 9°99
9938 | 343 || ‘9904 | s5°5r | 9871 | gz°7r | ‘9838 | 10°07
9937 349 || 9903 558 | ‘9870 778 || 9837
"'9936 | 3'55 || "9902z | 5'64 | 9869 | 7B | ‘9836
9935 | 30t || e

The following Table, in which the proportion of absolute
aleohol by weight in 100 parts of spirits of different specific
gravities at 60° F\, is given, is by Fowxes (‘ Phil. Trans,” 1847).

Every alternate number is the result of a direct synthetical
experiment, absolute alcohol and distilled water being weighed
out in the proper proportions, and mixed by agitation in stoppered
bottles, After alapse of three or four days, each specimen was
brought exactly to 60° I, and the specific gravity determined
with great care. :






ALCOHOL. 7

as being wood-naphtha, and which had been at first detained on
suspicion, succeeded in establishing that the so-called wood-
naphtha consisted almost entirely of aleohol, slightly disguised by
a small proportion of pyroligneous acid.

The process recommended by Dr. UrE, for the detection of
alcohol in wood-spirit, is as follows :—

¢ A small quantity of nitric acid, of specific gravity 1'45, is
first to be added to the spirit under examination, which, if alcohol
is present, will immediately produce an effervescence of mitrous
ether gas, which may be recognised as such by its odour. The
* mixture is then treated by a solution of mercury in nitric acid
(which is prepared by dissolving oo grs. of mercury in one fluid
ounce of nitric acid, with the help of heat). Soon after this addi-
tion, and especially with the help of a gentle heat, the mixture
begins to effervesce and to evolve thick ethereal vapours; should
the effervescence become too tumultuous or violent, it must be
quelled by immediately withdrawing the fire, and cooling the
vessel. A yellowish grey precipitate falls down, which is ful-
minate of mercury, and which should be immediately separated
by decanting or filtering the liquor from it, washing the precipi-
tate on the filter with a little distilled water, and carefully drying
it at a heat which must not exceed 100° Fahr, ; after which it is
weighed. The quantity of fulminate of mercury obtained is
nearly equal to that of the alcohol contained in the wood-spirit ;
at any rate, the formation of the detonating salt is quite cha-
racteristic of the presence of alcohol, since wood-spirit treated by
nitric acid and mercury or silver can produce no fulminate of
gilver or mercury. In collecting these substances, particularly
fulminate of silver, contact with anything hard should be care-
fully avoided, as they are dangerously explosive; fulminate of
mercury explodes less readily, and should be preferred. For the
purpose of collection, the feather of a quill should be used, and if
the quantity is at all considerable, that is, if it exceeds a few
grains, it should be collected on several filters so as to handle only
small portions at a time.’

According to Urg, the best criteria for distinguishing wood~-
naphtha from aleohol, and ascertaining whether the former is
genuine or illegally mixed with alcohol, are the following :—

First. The boiling point of pure wood-naphtha spirit is at
least 20° F. below that of aleohol of the same gravity, and it ex-
hales a characteristic pungent and offensive odour. Thus Dr.
Uxe found the boiling points of pure wood-spirit and of pure
alcohol to be as follows :—

Sp. gr. 0870 boiling point of wood-spirit 144° F, of alcohol 180° F.

» 08832 " ” 146° p 171'5°






ALKALIMETRY. 9

high, and half an inch in diameter, capable of holding more than
1,000 grains of water. It is graduated accurately from the top
downwards, into 100 divisions, in such a way that
each division contains Io grains of water. It hasa  FIG =z
small tube &, communicating with the larger one,
which small tube is bent and bevelled at the top, e. C¢=|E
This very ingenious instrument was contrived by Gay-
Lussac, and is by far more convenient than the ordi-
nary alkalimeter, as by it the test acid may be un-
erringly poured, drop by drop, as wanted. The only
drawback to Gay-Lussac’s alkalimeter is the fra-
gility of the small side tube, &, on which account
the common alkalimeter, Fig. 4 (see #fra), 1s more
generally used, because, as it has no side tube, it is
not liable to be so easily broken; but then it is less
manageable, requires greater steadiness of hand, and
does not give such accurate results, a portion of the
test-acid being often wasted in various ways. GA¥-
Lussac’s alkalimeter, therefore, is preferable; and if
melted sealing wax be run, or gutta percha pressed into the in-
terstice between the small and the large tube, the instrument is
thereby rendered much less fragile,

The form of alkalimeter represented in Fig, 3is  T6 3
a modification of ScHUsTER's alkalimeter, and will D
be found more convenient still than that of Gay- B
Lussac. It consists of a glass-tube, A, of the same
dimensions, and graduated in the same manner as
that of Gay-Lussac; but it is provided with a glass
foot, and the upper part, B, is shaped like the neck
of an ordinary glass bottle. ¢ is a bulb blown from
a glass tube, one end of which is ground to fit the
neck, B, of the alkalimeter, like an ordinary glass
stopper. This bulb is drawn to a capillary point at
D, and has a somewhat large opening at B. With
this instrument the acid test-liquor is perfectly under
the control of the operator, for the globular joint
at top enables him to see the liquor before it actually
begins to drop out, and he can then regulate the
pouring to the greatest nicety, whilst its more sub-
stantial form renders it much less liable to accidents
than that of GAy-Lussac. The glass foot is extremely
convenient, and is at the same time a great additional security.
- When the common alkalimeter, Fig. 4, is used, the operator
must carefully pour the acid from it, by closing the tube with his
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ALKALIMETRY. 1T

chlovide of barium. It is then well dried, and heated to a low
redness for some time in a porcelain or platinum crucible; when
cold, it is -weighed, again

Sy MO heated for some time, and

then again weighed. The pro-
cess is complete when the
second atom of carbonic acid

FIG-i ?i

has been completely expelled,
and when the weight remains
constant.

Of the purified carbonate
of sodium thus prepared 530
grains are dissolved in exactly
10,000 grainsof distilled water;
a solution is thus obtained 1,000 grain measures of which contain
53 grains representing one equivalent of carbonate of sodium. This
quantity of the alkaline solution is poured into a small bealer, and
a sufficient quantity of infusion of litmus is added to communicate
to it a distinct blue colour. The alkalimeter is filled exactly at
o° with the diluted acid, and a beaker being placed over a lamp
(on a piece of wire gauze), the acid is poured on until the blue
colour is changed to bright red. The operator must be careful
not to mistake the port-wine red colour which the liquor assumes
(from the evolution of carbonic acid) for the distinctred produced
by a very slight addition of the acid, and when the point of
saturation is approached the addition of the acid must be made
with great care, the alkaline liquid being nearly boiling. The
operation being finished, the quantity of acid which has been
required is observed, and the experiment is repeated a second time
on fresh 1,000 grain measures of the alkaline solution until
perfectly concordant results are obtained.

Suppose that 60o grain measures of acid have been required
to effect an exact saturation of the alkaline solution; this, then, is
the quantity of acid equivalent to 53 grains of carbonate of sodium ;
and by adding 400 grain measures of water to every 6oo grain
measures of such acid, a solution is obtained, 1,000 grain measures
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red, and then the normal caustic alkali added drop by drop until
the liquid changes suddenly to violet-blue. The number of
divisions of the burette that have been required to effect this
must be deducted from the quantity of acid originally used.
By this backward or residual method very sharp results may be
obtained.

Example—Suppose 850 burette divisions of the normal acid
have been required, the following calculation gives the amount of
real carbonated alkali in the sample,

A8/ 10004 Sto - 53 v
x = 45, the amount of carbonate of sodium in 53 grains of the
sample.

The soda ash of commerce contains generally, besides insoluble
substances, which are removed by filtering, a greater or less
quantity of chloride of sodium (common salt) and of sulphate of
sodium (‘which, however, do not interfere with the accuracy of the
result) ; but when sulphurets, sulphites, or hyposulphites, are
present, these substances, neutralizing a certain quantity of the
test-acid, would render the estimation seriously inaccurate ; where-
fore it is absolutely necessary in such cases to transform these
substances into sulphates by calcining a given quantity of the
sample with five or six per cent. of chlorate of potassium, as
recommended by Gavy-Lussac and WeLrter. The operator,
therefore, should intimately mix 500 or 600 grains of pulverized
chlorate of potassium with 100 grains of the pulverized sample,
and fuse the mixture in a platinum crucible. The fused mass
should then be dissolved in boiling water, filtered, washed, and in
every respect assayed, as was described before, with one or the
other of the test-acids mentioned.

But if the soda-ash contains any hyposulphite, it should not
be calcined with chlorate of potassium, because under the influence
of this substance one equivalent of hyposulphite becomes
transformed, not into one equivalent only of sulphate, but, reacting
upon one equivalent of carbonate of sodium, expels its carbonic
acid, and forms, with the soda of the decomposed carbonate, a
second equivalent of sulphate of sodium, each equivalent of hypo-
sulphite becoming thus converted into two equivalents of sulphate,
and therefore creating an error proportionate to the quantity of the
hyposulphate present, each equivalent of which would thus
destroy one equivalent of real and available alkali, and render
the estimation of the sample inaccurate.

It is therefore preferable, according to Messrs, FrResENTUS and
Wz, to add to the alkaline solution of the sample a small
quantity of yellow chromate of potassium, the ehromic acid of






ALKALIMETRY. 15

acid produced is then passed through the liquor ¢, filtered from.
the carbonate of barium above-mentioned. The stream of carbonic
acid produces a precipitate of carbonate of barium, which should
be also collected on a separate filter, washed, dried, and weighed.
Each grain of this second precipitate of carbonate of barium corre-
sponds to o°32 of caustic soda.

As the soda-ash of commerce almost invariably contains
earthy carbonates, the sample operated upon should always_be
dissolved in boiling water and filtered, in order to separate the
carbonate of calcium, which otherwise would in all circumstances
saturate a proportionate quantity of the test acid and render the
analysis worthless.

b. Commercial Pearlashes—The mode of operating is precisely
the same, but as the equivalent of carbonate of potassium is 69,
the weight of the sample to be operated upon to make in solution
10,000 grain measures will be 6g9o. It may sometimes be
convenient to employ a normal sulphuric acid, 1,000 grain
measures of which shall be equivalent to precisely 100 grains of
the anhydrous caustic alkali. For this purpose it is obvious that
different standard acids will be required for soda and for potassa.
That for soda must be of such a strength that r,ooo grain
measures shall saturate exactly 171 grains of pure carbonate of
sodium, and that for potassa must be precisely equivalent to
146°8 grains of pure carbonate of potassium. The advantage of
the standard above described is its equivalency both to potassa and
soda.

Drs. Fresenius and Will's Alkalimetrical Process,—Besides the
alkalimetrical processes which have been explained in the pre-
ceding pages, the proportion of available alkali contained in a
gample may be estimated by ascertaining the amount of carbonic
acid contained therein, and which is disengaged on neutralizing
the carbonated alkali, |

This method, however, of estimating the value of alkalies by
" the weight of the carbonic acid gas liberated, and which is
always proportionate to the quantity of real alkaliin the carbonate
operated upon, has been long known. Dr. URE, in the ¢ Annals of
Philosophy,” for October 1817, and afterwards in his pamphlet
¢ Chemistry Simplified,’ described several instruments for analyzing
earthy and alkaline carbonates by the quantity of carbonic acid
disengaged from them when treated by an acid. The ingenious
little apparatus employed by Drs. Frusesrus and WrLrn for the
same purposg, gives also accurate results; but it should he
observed, that when the potash or soda-ash of commerce contains
any caustic alkali, or bicarbonate of allcali, or any earthy or other
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acid is disengaged, and in order to escape it must pass by the tube
¢, through the concentrated sulphuric acid of the flask B, by
which it is completely dried before it finally escapes through the
tube d. The effervescence produced by the disengagement of the
carbonic acid having subsided, suction is again applied to the
tube d, in order to cause a fresh quantity of sulphuric acid to flow
over into the flask as before, and so on, until, the carbonate being
completely decomposed, carbonic acid ceases to be evolved.
When this point is obtained, a powerful suction is applied to the
tube d, in order to cause a tolerably large quantity of acid to flow
into the flask A, which thus becomes very hot, from the
combination of the concentrated acid with the water, so that the
carbonic acid is thoroughly disengaged from the solution.

When all evolution of carbonic acid gas has ceased, the little
stopper of wax is carefully removed from the tube ¢, and suction
applied for some time, in order to remove the carbonic aeid
contained in the flasks and replace it by atmospheric air. When
the apparatus has become quite cold it is weighed again, the
difference of weight between this second weighing and the first—
that is to say, the loss—indicates of course the quantity of car-
bonic acid which was contained in the carbonate and which
has escaped, from which the quantity of the carbonated alkali
uperatﬁd upon may be calculated. Suppose that the loss is 193
grains, taking the equivalent of soda=3r, and that of carbonic
acid =22 (cnrhnnate of sodium=353), it is eclear that if 22 of
carbonic acid represent 31 of soda, or 53 of carbonate of sodium, the
194 grains of carbonic acid which were disengaged represent 48
grains of carbonate of sodium, or, in other words, the 100 grains
of soda-ash operated upon contained 47 per cent. of carbonate of
sodium,

As the soda-ash of commerce always contains earthy carbo-
nates, instead of putting the 100 grains which are to be analyzed
directly into the flask A, it is absolutely necessary first to dissolve
them in boiling water, to filter the solution, and to wash the
precipitate that may be left on the filter with hoiling water. The
solution and the washings being mixed together, should then be
concentrated by ev aporation to diminish their bulk to the _proper
volume for introduction into the flask A, and the process is then
carried on as described.

If the soda-ash under examination contain any sulphuret of
sodium, sulphite or hyposulphita of sodium, it must be treated
exactly as deseribed above, previous to beginning the analysis, since
otherwise sulphuretted hydrogen and sulphurous acid would be
disengaged along with the carbonic acid, which would apparently

)
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of weighing the test atoms and bringing them into solution are as
follows :—

Carbonate of Potassium of 22°.—The carbonates being bibasic
solutions of 21°, are equal in saturating power to acid solutions of
5°. Ignite about 4oo grains of pure carbonate of potassium for
about ten minutes, then allow the crucible to cool with its cover on.
When cold, weigh off 345 grains and dissolve them in a decigallon
flask of water. Cover the mouth of the bottle with a piece of
thin writing-paper, close it tight with the palm of the hand, and
mix thoroughly. The solution thus formed will have the strength
shown by No. 13 in the table on page 20, and may be used in
preparing acids of 5° with which it is equivalent measure for
measure,

InpeRIAL Liqum MeAsure.

Correspondence of the Weight and Measure of Water. Temperature,
62° F.; Barom., 30 inches; Weight, Avoirdupots.

1

Gaton | Qurts | mits | Zoonas | it | o T T
I 4 8 10 160 277'274 | 1280 | 70,000
X 2 2°'c 40 693185 320 17,500
I I'25 20 34°6593 160 8750
15 I 16 277274 128 7000
s ¥ 2'286 | 3°gbrob | 1B:286 1000
iz 5 1'6 277274 | 128 700
T 1°73296 8 437°5
4 ‘5770 1'0 4'6164 | 2527458
e ‘2286 | *3g96106 | 1'8286 100
2083 | "361033 | 1'6667 |91°1458
1257 Tim ‘16 | ‘277274 | 128 70'0
‘125 | '216620 1'0 | 54'687%
ToUo0 06D ‘016 | ‘027727 | ‘128 il

‘0023 | ‘003961 | ‘or8zg I

Carbonate of Sodium of 21°.—This is prepared in a precisely
similar mannex, the quantity of the pure recently ignited carbonate
being 265 grains to the decigallon of water.

Sulphuric Acid of 5°.—Measure into a mixing jar 100 septems
of carbonate of sodium of 21° and add about six drops of tincture of
litmus. Fill the centigrade alkalimeter with dilute sulphuric acid
(1 part strong oil of vitriol x 20 parts water). Neutralize the 100
septems of solution of carbonate of sodium, at a boiling heat, with
the acid dropped in slowly from the alkalimeter till the colour
changes from claret red to pale scarlet, Towards the end of the
operation, after every addition of a drop of acid and agitation of
the liquor, a drop of it is to be taken out on the fine point of a
glass rod and applied to a piece of blue litmus paper. As soon as

oz






ALKALIMETRY. 2 |

Oxalic Acid of 5°.—A test atom of crystallized oxalic acid
weighs 63 grains; 5 test atoms weighs 315 grains. Take 315
grains of clean dry crystals of pure oxalic acid, and dissolve them
in a decigallon of water. It has then a strength of 5° conse-
quently one measure of it will neutralize one measure of carbonate
of sodium of 22°

Solutions of Five Test Afoms is a Decrigallon,

|
1 2 3 4 5 6 7 8 9
Septem | Septs. | Septs. | Septs. | Septs. | Septa. | Bepts. | Septs. | Septs.

) '3 ‘6 ‘9 T2 et o s 2'T 24 | 27
2| ‘1825 | °365| "5475| ‘73 | '9I25| 1°005 | 1°2775 | 140 | 1°6425
3| "315 ‘63 | 'g45 | 126 | 1'575| 189 | 2’205 2'52 | 2'833
4| ‘225 ‘45 | “G75 ‘9 | r'x26|1°35 | I'57% '8 | z'ozg
5| 315 | 63 | ‘945 | 126 | x°575| 189 | 2'205 | 2'52 | 2835
6| '245 ‘49 | 735 | 98 | 1225|147 | 1715 | 1°96 | 2.205
7. s i) 75 | T'x25| 1’5 | 18751225 | 2625 | & 3°375
8| 22 ‘44 | 66 ‘88 |ixir ||ii7g@ | Li5a 176 | 1°g8
g| o83 ‘17 | 255 | ‘34| ‘4=5| °5r | ‘595 ‘68 | 763
10| ‘28 26 | By 12 |'Eq || ix6gT | 166 2'24 | 252
i1 |2 4 6° 8 I I'2 14 5 | 18
12| ‘183 '37 | 555 | ‘74| ‘925| 1’11 | 1'295 | 1'48 | 1°665
| 23| 345 ‘69 | r'o35| 1'38 | 1'725|2'07 | 2415 | 2'76 | 3'103
| 14| 205 '53 | 795 | 106 | 1°325| I'59 | 1'855 | 2'I2 | 2°385

The standard solution of carbonate of sodium and of oxalic acid
may be considered to be the two bases of the entire system of
tests, because other alkaline and acid solutions are prepared and
tested by means of these, and it is a matter of indifference which
of these solutions be taken for the standard. Dr. Monr prefers
oxalic acid ; Mr, Grirrix prefers carbonate of sodium.

Preparation of Equivalent Test Liquors (a) Alkalies ; Deter-
mination of the Chemical Strength of Liquid Ammonia.—Mix 4
septems of the ammonia to be tested with 100 septems of water
and 6 drops of litmus in a wide-necked white glass bottle. Fill
the centigrade test tube with sulphuric acid of 5° and neutralize
the alkali with all the precautions described above. Divide the
number of septems of sulphuric acid required by 4, and then
multiply by 5. The product is the chemical strength of the
ammonia expressed in test atoms,

Lrample—~Suppose the 4 septems of ammonia to require 96
septems of acid of 3° then g6 + 4 = 24, and 24 x §5 = ‘120,
which is the degree of the strongest commercial ammonia, the
specific gravity of which is found thus :—

1000 — 120 = 880,
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but caustic potash has the advantage of not suffering loss of
strength by volatilization.

When the standard test solutions are in good order, the analysis
of acids and alkalis ean be effected with very small quantities of
liquor; 5 septems of a strong solution, or 10 septems of a weak
solution, is commonly enough to operate upon. The best plan for
general procedure is to begin with 5 septems and neutralize it
rapidly ; a rough estimate is thus got of the strength of the liquor,
after which the experiment must be repeated carefully with 5 or
10 septems,

Testing of Impure Carbonate of Sodium.—The carbonate of
sodium of commerce contains water and neutral salts. The object
of the analysis is to find out how much carbonate of sodium it
contains, Weigh out 24 afoms (25 grains) and make with it a
decigallon of solution ; then measure off 100 septems, and test it
with sulphuric acid of 5°in the manner described above. The
number of septems of test acid used shows the percentage of
pure carbonate of sodium contained in the impure sample.

Testing of Vinegar.—Take 50 septems of the vinegar, dilute
with an equal bulk of pure water, add a few drops of litmus, and
neutralize with test alkali of 5° Observe the number of septems
required, and divide that number by 50 and multiply it by 5, or
what comes to the same thing, divide it by 10: the productis the
degree of the vinegar. Suppose the number of septems to be 50,
then 5o0+50=1,and Ix5=5,80 also 50+10=5, which is the
strength of the vinegar in test atoms per decigallon.

ALQUIFOUX (Arquifois, Potter's Ore, Galena, Sulphuret
of Lead).—Alquifoux is a combination of sulphur and lead, which
is used by potters to give a green varnish or enamel to pottery, on
which account it is sometimes called potter’s ore. It may be
analyzed the same way as Galena., See LEAD.

ALUM.—The substance kmown as common alum is a double
sulphate of aluminum and potassium; but all alums do not con-
tain either aluminum or potassium. The word alum means in
chemical language a combination of sulphate of potassium with
sesquisulphate of aluminum, but the sulphate of potassium may
be replaced by sulphate of sodium, or by sulphate of ammonium,
and the sesquisulphate of aluminum may be replaced by sesqui-
sulphate of iron, or of chromium or of manganese; but all alums
contain the same number of atoms of water of crystallization, and
they all Lryatalliza in cubes or octohedrons,

The most important of the alums, in a technical point of view,
is the potash-alum (common alum), or double sulphate of alu-
minum and potassium, very large quantities of which are manu-
factured, both in this country and abroad, for various processes in
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A concentrated solution of alum in boiling water deposits octa-
hedral crystals on cooling, and if these crystals are then redissolved
in water at from 104° to 120° Fahr., adding potash until the pre-
cipitate at first produced by this reagent is no longer redissolved,
by filtering and crystallising the filtered liquor at a gentle heat,
alum is obtained in cubes free from iron and perfectly pure.

AMALGAMATED SILVER. See GERMAN SILVER,

AMBER (Sucein).—It is now generally admitted that amber
is a fossil substance of vegetable origin, formerly in the state of a
balsam or resin, dissolved in a natural volatile oil, and similar to
the resins which exude from several of our trees.

Amber, as found in nature, is in translucid lumps, sometimes
colourless, but more generally of a light yellow, and occasionally
of a dark brown or of a milk-white colour, and opague. It is
harder than all other resins, and is capable of receiving a fine
polish, on which account it is often employed for ornamental
purposes, “

When amber is in small fragments, which is most generally
the case, especially with that which is employed for making
varnish, and for preparing succinic acid, it is often adulterated or
mixed with small pieces of resin, copal, or anime. This admix-
ture, however, may be recognised by a careful examination of the
article, because the pieces of resin copal, and of resin anime, have
a different appearance and fracture. The suspected pieces should
be selected out, and . if they be thrown upon red-hot iron it will
be observed that they will not émit the peculiar odour of amber,
whilst, on the other hand, the resin will fuse and fall into drops,
which is not the case with amber. _

AMBER-GREASE (Ambergis, Grey Amber).—Ambergris
18 a solid, opaque, uneven, fatty, and inflammable mass, of a light
grey colour, of a darker hue externally than internally, variegated
with yellow or reddish streaks. :

Ambergris softens like wax by the heat of the hand, and emits
a slight but agreeable odour when heated. Ambergris has
scarcely any other use than in perfumery.

It 18 now generally admitted that this substance is a morbid
coneretion, analogous to the biliary caleuli, formed in the stomach
or intestines of the spermaceti-whale, Its compokition is very
simple ; it consists almost entirely of a non-saponificeable grease
analagous to cholesterine, and mixed with a portion of the excre-
ments of the animal.

Gireat care is requisite in purchasing this substance, because
it is easily imitated by a mixture of several gums and other drugs.
The criterion of genuine ambergris is, that it may be easily per-
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Ammonia | Ammonia | | Ammonia Ammonia |
in 100 | Specific in 100 | Specific in 100 | Bpecific in 100 | Specific
parts by | gravity || parts by | gravity | parts by | gravity || parts by |gravity
weight | weight Y | weight .I weizrht
36 08844 | 27 0'go52 18 0’9314 g 0'gh31
35 08864 || 26 o'goyd 0'9347 8 o'gh70
34' | 078885 | 25 0'910b | 16 o'g3Bo 7 0'g709
33 |o#8gor| 24 09133 15 | 09414 6 09749
32 |o08gzgfl 23 |o0'9162 14 | 09449 5 |o9790 |
—3r - |oBg53| 22 |o0'gIgL 13 | 0'g484 4 |og83r
30 0'8g76 || 21 0'g22I | 12 | 0'g520 | 3 | 0'g873
29 0°goOT ] 20 0'g2sI | IT 0°'g550 2 | 0’9915
28 0'go26 | Ig 9‘9283; 10 0°g593 I- 0'G559

The real quantity of ammonia contained in its solutions can
also be ascertained by its saturating power, in the manner de-
scribed in the article on Alkalimetry.
Pure solution of ammonia should be as limpid as water; if it
have the slightest brownish hue it is a sign of the presence of
organic substances. The solution of pure ammonia should also
evaporate entirely when heated, though ordinarily a small car-

bonaceous residue is left; but it should always be very slight.

The presence of the empyreumatic oil by which the aqueous
solution of ammonia is often contaminated, may generally be
detected by the odour, which may be immediately rendered per-
ceptible by rubbing & little of the ammonia in the
hand, and when evaporated, the film of empyreumatic oil which

remains in the hand evolves the characteristic odour.
If the proportion of empyreumatic oil, or of organic matter, is
at all considerable, its presence may also be detected by adding a

palm of the

large excess of concentrated sulphuric acid, which should be
poured in the ammonia with great caution, and only one drop at
a time. The acid, by charring the organic matter, imparts a black
hue to the liquor,

The liguor ammonise of commerce contains sometimes sal

ammontac, sulphate of ammonium, carbonate of ammonium, chioride

of caletum, and sometimes also traces of protoxide of copper, or of
peroxide of tin, which may interfere with certain delicate opera-
tions. These impurities may be detected as follows :—

A certain quantity of the ammonia under examination should

be first supersaturated with pure nitric acid, and a portion thereof
is then tested by nitrate of silver. If a white precipitate is thereby
produced, which immediately disappears on supersaturating it with
ammonia, 1t i8 chloride of silver, and is a sign that the ammonia
is contaminated by sal ammoniac.
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earbonate of ammonium under examination should be dissolved in
water, and the solution, being tested by nitrate of silver, will
then produce a white turbidness or precipitate, according to the
amount of the chloride present.

If sesquicarbonate of ammonium be contaminated by sulplate of
ammonium, an addition of nitrate of barium to the aqueous solu-
tion of the salt previously supersaturated with nitric acid, will
produce a precipitate of sulphate of barium.

As these impurities exist generally in exceedingly small quan-
tities only, their amount is best estimated by means of test-
liquors of nitrate of silver, or of barium, of a known strength.
The analytical process is then managed exactly as was described
in the article on alkalimetry,

When sesquicarbonate of ammonium is contaminated by empy-
reumatic otl, it leaves a small carbonaceous residuum after igni-
tion, and its solution in dilute acid is brown or even black.

As sesquicarbonate of ammonium, when left exposed to the
air, becomes gradually converted into bicarbonate of ammonium,
a little of the latter salt is always present.

Pure sesquicarbonate of ammonium is translucid and eolourless.

AMMONIUM CELORIDE (EH.'.I Ammoniac, Muriate of
Ammonia, Hydrochlorate of Ammonia, Chloride of Am-
monium).—Sal ammoniac is met with in commerce in the shape
of colourless, translucent cakes, concave on one gide, and convex on
the other; or in conical, crystalline, and white masses, hard and
somewhat elastic, and, consequently, difficult to pulverize; this
salt is inodorous, but has a bitter and acrid taste. When pure, it
crystallizes from its solution in octahedral, cubie, and plumose
crystals, Its specific gravity is 1-45. It is inalterable, or very
slightly deliquescent  the air; soluble in three parts of cold, and
in about its own weight of boiling water; it is completely soluble
in aleohol. In dissolving in water it produces cold; it is fused
and volatilized without decomposition by heat.

Sal ammoniac generally contains but few impurities, which
consist principally of a little sulphate of ammonium, chioride of
sodium (common salt), sulphate of sodium, and sulphate of magne-
stum. Sometimes, also, it contains some tron or lead ; the first
substance is derived from the volatilization of a little chloride of
iron, with which it combines to form a double chloride of iron
and of ammonium. The second substance (the lead) comes from
the contact of the cake of sal ammoniac with the lead dome or
cover, against the sides of which it gradually condenses,

Sulphate of ammonium is detected by dissolving a portion of
the sal ammoniac in pure water, and testing the solution with one
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The best way of detecting the presence of lead in annotto is
to heat a portion upon charcoal in the reducing flame of the blow-
pipe, by which means a bead of metallic lead may be obtained.
The proportion of ochre present can be determined with suflicient
accuracy by incinerating a given weight of the sample, washing
the retéiduum with water, drying, and weighing.

The composition of annotto is—

Annotto mixed with colouring matter . )
Coloured extract . : 3 ; : 20
Gum : 26

Woody fibre, [I]lIEﬂ. Wlt]l an acld and an 4ro-
matic substance . : ; ; : s
94

ANTIMONY.—This is a brittle metal, which is .easily
oxidized by nitric acid, but not dissolved by it, all the degrees of
oxidation of the metal being insoluble in nitric acid. The best
solvent of antimony is agua regia, which dissolves it completely
with the aid of heat ; but when it contains much lead, the solution
deposits spangles.

Commercial antimony commeonly contains arsenie, iron, and
often small quantities of copper and lead.

Detection of Arsenic in Antimony.—One of the best methods
consists in pulverizing the suspected metal, mixing it with about its
own weight of tartrate of potassium, and submitting the mixture
to a red heat in a covered crucible for about three hours. When
cold, the crucible must be broken, and the metallic button
is put in a bottle provided with a
cork fitting air-tight, perforated with
two holes, into one of which a small
funnel is fitted ; the second hole has a -
tube with a bulb, and is drawn to a
point at @. Water is then poured into
the bottle through the funnel, when a
disengagement of hydrogen takes place,
because the alloy in the bottle decom-
poses the water. If the antimony
contained no arsenic, the hydrogen dis-
engaged 18 pure ; but if the least trace of
arsenic i3 present, the hydrogen escap-
ing at @ has a characteristic alinceous odour; the arsenic may be
rendered visible by inflaming the gas at the point of the dmwn
tube @ and depreasing the flame with a china plate, or a piece of

Fia, 1o.







ANTIMONT. 3 3

of ferroeyanide of potassium, which will produce a blue pre-
cipitate, or by supersaturating it with ammonia, and then adding
hydrosulphuret of ammonia, which will produce a black precipitate,
if iron be present, Tincture of galls may also be used as a test for
iron, but the free acid should first be neutralized by ammonia or
some other alkali.

The presence of sulphur may be. detected by testing the
solution in aqua regia, by a solution of chloride of barium, or of
nitrate of barium, which will produce a white precipitate of
sulphate of barinm, insoluble in water and in acids. If the pro-
portion of sulphur be considerable, it agglomerates in yellow
lumps whilst beiling the metal in aqua regia. These yellow
lumps may be readily identified as sulphur, by inflaming them
upon a strip of platinum, when they will burn with a blue flame,
and with the characteristic odour of sulphurous acid (the odour of
burning brimstone).

Alloys of Antimony and Tin.—The separation of these
metals (which, as the alloy is employed in the manufacture of a
great number of utensils, may be sometimes required) is attended
with diffieulty.

The following methed was proposed. by TRosE:—Strong nitrie
acid is cautiously poured upon the alloy, and when the violent
action has ceased the whole is evaporated at a gentle heat, and
the dry powder of the oxides fused in a silver crucible over an
argand lamp, with an excess of hydrate of soda. The fused mass
is softened with a large quantity of water, gently warmed, and the
antimoniate of sodium allowed to subside. When perfectly cold,
the clear solution is passed through a filter ; if this be done while
it is still warm, the solution will contain some antimoniate of
sodium, The insoluble salt is again treated once or twice with
water, allowed to settle and cool, and the liquid, when perfectly
clear, passed through the filter. When the whole of the stannate
of sodium has been dissolved in this manner, the liquid, which has
been warmed with the antimoniate of sodinm, remains opalescent ;
it must not be poured on the filter, as it would pass through
turbid. A small quantity of a dilute solution of carbonate of
sodium may be added to it, which renders it clear; but the
edulcoration must not be continued for any length of time, as
otherwise some antimoniate would be dissolved.

The moist antimoniate of sodium is now treated in a beaker
with a mixture of hydrochloric and tartaric acids, in which it
readily dissolves; and the filter, on which mere traces of the salt
should have collected, is washed with the same mixture. The
antimony is then precipitated from the solution by sulphuretted

D
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Alloys of Antimony, Tin, and Lead.—T00xEY avails him-
self of the volatility of the chlorides of tin and antimony, and the
fixity of chloride of lead, to effect a separation of the metals in
this alloy. For this purpose 1o grains are introduced into a bulb
expanded in the middle of a piece of hard combustion-tube,
having ingress and egress tubes bent at angles of 45 degrees, but
in opposite directions, one pointing upwards for introducing the
alloy, and the other downwards for collecting the volatile products
in water. Sufficient nitric acid having been poured on the alloy,,
the funnel-tube is closed with a cork, and the oxidation effected
at a moderate temperature. When it is converted into a perfectly
white mass the excess of acid is expelled by causing a gentle
current of air to traverse the apparatus, a moderate heat heing at
the same time applied. A current of dry hydrochloric acid gas is
then transmitted slowly through the tube, the downward egress
end being immersed in asmall quantity of water. "When the mass
becomes liquid from the absorption of gas, a gentle heat is applied,
the chlorides of antimony and tin distil over, and are condensed in
the water, chloride of lead remaining. When the distillation is
nearly finished, a greater heat is applied to expel the last traces
of bichloride of tin ; and lastly, the chloride of lead, now perfectly
free from tin and antimony, is heated to fusion ; it is then removed
from the tube and converted into sulphate, in which state it is
weighed. The tin and antimony in the distillate are separated by
_iron, as above deseribed.

The following are the principal alloys of antimony :—

1. Tiype metal, the best description of which contains lead 2
parts, fin 1 part, antimony 1 part. '

2. Britannia metal, which consists of equal parts of lrass,
antimony, tin, bismuth, and lead.

3. Superior pewter, consisting of tin 12 parts, antimony 1 part,
and a small quantity of copper.

Analysis of Britannia metal.—The antimony and tinave separated
as directed above ; an excess of solution of carbonate of ammonium
13 then added to the filtrate, by which oxide of bismuth is
precipitated, oxide of copper remaining in solution. The whole
must be left at rest for some time in a warm place, in order that
the oxide of bismuth may completely settle; it is then collected
on a filter and washed with water, containing some carhonate of
ammonium, until all the copper is eliminated. It is then dried,
ignited, and weighed: 8o grains of oxide of bismuth contain
72 of bismuth, The excess of carbonate of ammonium should
next be volatilized by evaporation, and after adding a small quantity

of pure ammonia, the oxide of copper is precipitated by solution
Dz
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solution should be diluted with water, and boiled with an excess
of acetic acid, which will re-precipitate both sulphides mixed
with sulphur. The precipitate so produced by acetic acid should
be collected on a filter, and mixed with three times its bullk of a
mixture of equal parts of nitrate of potassium and of carbonate of
sodium, and dried at a gentle heat. Another portion of the same
mixture of nitrate of potassium and of earbonate of sodium is then
to be fused in a porcelain erucible, and whilst in a state of fusion
(over an argand spirit lamp, or over any gas-lamp) mixed with
nitrate of potassium and carbonate of sodium, dried, and then
cautiously projécted in the porcelain erucible in small portions
at a time. The fused mass in the crucible should then he treated
by boiling water, filtered, and slightly supersaturated with nitrie
-acid and boiled. The liquor is then tested by solution of nitrate
of silver, and a small quantity of dilute ammonia is then added ;
if this produces a light brown precipitate, it is a basic arseniate
of silver, very soluble innitric acid and in ammonia,

The ore of sulphide of antimony, from which the crude anti-
mony is extracted, is generally contained in a gangue or matrix of
-quartz, of sulphate of barium, and of iron pyrites.

A sulphide of antimony, known under the name of glass of
antimony, is imported from Germany and Holland, which
contains silica, and is often adulterated with oxide of lead. This
fraud is detected by reducing the glass into fine powder, pouring
nitric acid upon it, and heating the whole. The solution is then
filtered, and the filtrate is tested with a solution of sulphate of
sodium, which will produce a precipitate of sulphate of lead, if
that metal is present. The precipitated sulphate of lead is
collected on a filter, washed with water, acidified with sulphurie
acid, dried, and then ignited. If no organic matter be present, and
provided the filter containing the sulphate of lead has been burnt
separately, and the ashes added to the sulphate of lead produced,
its ignition may be performed in a platinum crucible; but if any
portion of the filter is mixed with the precipitate, or if it contains
any organic matter, a porcelain erucible must be used, for other-
wise a portion of the sulpbate of lead might be reduced to the
metallic state, which would unavoidably damage the platinum
crucible,

Antimony Trioxide (anfimonious acid).—It is obtained by
heating trisulphide of the metal with strong hydrochloric acid
until sulphuretted hydrogen ceases to be evolved; the solution of
trichloride thus obtained is decomposed by hmlmg with solution of
carbonate of sodium.

When dry it is a greyish-white powder, which on heating
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of tartar emetie, the solution of which, if pure, is not precipitated
by that salt.

The absence of cream of tartar in tartar emetic may be demon-
strated by completely precipitating a solution of 20 grains of the
salt by sulphuretted hydrogen gas. The weight of the precipitate
thus obtained should be, when washed and collected on a tared
filter, g'g1 grains.

Antimonie acid is distinguished from antimonious acid by its
producing no precipitate with solution of trickloride of gold, even
in the presence of excess of potash, and by its forming with
nitrate of silver a white precipitate, perfectly soluble in ammonia.
With antimonious acid the precipitate with the same reagent is
black, and quite insoluble in ammonia.

AQUA FORTIS. See NiTrIc AcID.

AQUILA ALBA. See CALOMEL,

ARGENTAN. See GERMAN SILVER.

ARGOL. See BITARTRATE oF PorAssIva,

ARROW-ROOT.—Arrow-root is a fecula which has a great
analogy with common starch and with potato-starch; but these
two substances, being cheaper, are often mixed with it. This
admixture, however, can be easily detected, if at all large, by an
attentive examination of the sample with the naked eye, or if in
less considerable quantity, with the help of the microscope.

The particles of potato-starch are of an irregular form, of
various sizes, whilst arrow-root consists of particles of an even
size and of an ovoid form, their surface being smooth and even.
With respect to common starch, its presence may be detected
because it consists of particles of a larger size and of a dull
appearance when examined through the microscope, whilst the
particles of arrow-root are bright, pearly, and finer. The admix-
ture of potato-starch in arrow-root imparts to it an acrid, earthy,
unpleasant flavour ; but this is by no means a test to be depended
upon, because badly manufactured arrow-root acquires sometimes
an unpleasant flavour from the resinous matter contained in the
cuticle of the plant from which it is prepared, and which no sub-
sequent stage of the manufacture can remove. Yet as the paste
which arrow-root forms with water is inodorous, whilst that made
from common starch and from potato-starch has a peculiar
odour, the presence of the latter may thus be generally distin-
guished. ~

The best method, however, of detecting the spurious article,
consists in triturating one part of the suspected sample with 1}
or 2 parts of concentrated hydrochlorie, or with dilute nitric acid
of the strength of common aquafortis (specific gravity 1'10), which
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smell and other properties of the resin, which should be chosen
clean, fresh, of a strong odour, and of a reddish-brown colour. A
centle heat, even the warmth of the hand, is sufficient to soften asa
feetida, and when set fire to, it burns vividly with a pure white
ilame, like camphor.

This gum-resin is frequently adulterated with gums of an
inferior price—with chalk, clay, sand, &e,; all these impurities
may be detected by dissolving a given weight of the gum in a
mixture of aleohol, and of an acid or an alkali ; the impurities are
then left in an insoluble state, and their amount may be determined
by weighing. The insoluble portion in the genuine gum should
not exceed 15 or 16 per cent. The specific gravity of asa feetida
is 1°327.

ASEES., See ALKALIMETRY.

AZOTIC ACID. ~See NITRIC ACID.

AZURE-BLUE. Sce SMALT,

AZURITE. ~See CorrER OREs.

BALSAN COPAIBA. See Corarny,

BARILLA. See ALKALIMETRY. 2

BASTARD SAFTEFRON. .See SAFFLOWER.

BEER.—The two kinds of malt liquor consumed in this
country are Ale and Porter. The former is made from the paler
kinds of malt, and the fermentation of the wort is checked
during the first fermentation, so as to leave a considerable quantity
of saccharine matter in the liquor, which, by its subsequent con-
version into alcohol and carbonic acid, tends to keep up the brisk-
ness.

Pale Aleis beer made from worts extracted from the palest
malt, and boiled with the palest and best hops. The fermentation
13 kept at as low a temperature as possible, in order to prevent the
formation of acetic acid, and the solution of the yeast by the
alcohol. :

Porter—The origin of the name of this favourite beverage is
thus stated by Musrrarr (‘ Chemiecal Dictionary’) :—* Previous to
the year 1730 the malt liquors prineipally drunlk in London were
ale, beer and fwopenny ; and it was usual for the customers to call
for half-and-half, that is, half ale and half heer, half ale and half
twopenny, or half of beer and half of twopenny. In course of
time it also became the practice to ask for a pint or tankerd of
three threads, signifying a third of ale, of beer, and of twopenny,
and thus the publican had the trouble of going to three casks to
get the mixture required. To avoid this the brewer conceived
the idea of making a liquor which should unite the flavours of the
three; he did so, and called it enfire ; and as it was a hearty bever-
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per cent. of alcohol in the beer corresponds very nearly to 2 per
cent. of sugar in the unfermented wort. DBut as the wort con-
tains other substances differing in specific gravity from sugar, the
determination of ‘original gravity ’ can only be effected by special
methods. The subject has engaged the attention of several
chemists—of Orro and ZenNNEcK, and especially of Barniwe of
Prague ; Dopsox and Pmrisrirs, of the Department of Inland
Revenue ; and more recently (1852) of Professors Gramax, Hor-
ANy, and REpwoop, who were instructed by the Board of Inland
Revenue to re-investigate and report on the matter in consequence
of the accuracy of the means employed in the department for
ascertaining the “original gravities” of beer exported on draw-
back having been questioned by some exporters.’” The following
is the substance of the elaborate Report.

The substances contained in beer wort, in addition to starch,
sugar are—Ist, dextrine, which has not been converted into sugar in
the process of making. 2nd, in many cases cane-sugar the use of
which is now permitted in breweries. 3rd, caramel arising either
from high dried malt or from treacle or brown sugar. 4th, a peculiar
saccharine substance called extractive. gth, azofised or albuminous
matter derived from the grain, 6th, alkaine and earthy salts,

. Tanre D.
Specifie Gravities of Solutions of various SACCHARINE SUBSTANCES, and
of ParLe and BrowxN MArLT containing equal quantities of Carpox,

Parts of
Solution Cane Sngar
Solntion | Solution | Solntion | of Ex- | SBolution | Solution | Solntfon |eorrespand-
of Starch| of Cane | of Dex- | tractive | of Cara- | of Pale |of Brown | ing in 1000
Sogar | Sugar | trioe Sub- mel Malt: Malt parts by
stance weight of
solation.
1010°4 | 1010°1 | 100G'7 | 1008°g | 1008’7 | 10I0'0 | TOIO'O 25
1020°8 | 1020°2 | 1019°3 | 1017'8 | 1017°3 | T020°3 | 1020°2 50
1031°3 | 1030°2 | 10288 | 1026°5 | 10262 | 1030'6 | 1030'0 -
I042°4 | 10406 | 1038°3 | 1035'5 | TO34°g | TO41'2 | TO4X2 100
1053'5 | TO51°0 | I047°9 | 1044'7 | 1043'8 | 1052 | 1052’0 125
1064°g | 1061'8 | 1057°3 | 1053’9 | 10528 | 1063'0 | 1062'g 150
10769 | 1072°9 | 1066°g | 1063'0 | T062°2 | TO74'2 | TO74'0 175
1087°8 | 10838 | 1067°6 | 1072’7 | 1071°8 | 1085’5 | 1085°'; 200
1009°4 | 10952 | 1086°3 | 10B2'3 | 1081'3 | 10972 | 10072 225
III1°4 | T106°7 | 1095°8 IogI‘o | II0G°0 | 11090 250

Of these substances the albuminous matters and the mineral
galts have but little effect on the comparative densities of the

- wort before and after fermentation ; but the dextrine, caramel and

extractive matters, all give solutions of less specific gravity than a
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BISMUTH. 59

are placed at the lower end of the eylinder. Whichever way
bismuth is obtained, that of commerce is never pure; it is con-
taminated by sulphur, arsenic, lead, silver, wron, tin, &c. The
analysis of the metal may be performed as follows :—

Put into a crucible a given weight of the bismuth to be
examined, and fuse it therein with one-tenth part of its weight of
nitrate of potassium, in order to convert the sulphur and the
arsenic into sulphate and arseniate of potassium, which may then
be eliminated by washing with water; these compounds being
soluble in this menstruum.

The bismuth which is now left, and which may contain lead,
silver, tin, &c., is boiled in nitric acid, which oxydizes the tin and
leaves it in an insoluble state; it may then be collected on a
filter, washed, ignited, and weighed.

The filtrate should next be treated by a slight excess of solu-
tion of carbonate of potassium ; a solution of eyanide of potassium
is then added, and the whole is digested at a gentle heat for some
time. The lead and the bismuth which have been precipitated
by the carbonate of potassium are left in an insoluble state, hut
the silver is taken up and remains in solution in the state of
double cyanide of silver and of potassium. The whole is thrown
on a filter; the carbonate of lead and of bismuth on the filter may
then be dissolved in acetic acid, and a blade of pure lead,
previously weighed with great accuracy, should be completely
immersed in the acetic acid solution. The flask, containing the
solution and the blade of lead immersed therein, is to be corked up,
and the whole is left at rest for several hours. The bismuth is
gradually thrown down in the metallic state by the lead, and
when the whole of the bismuth has separated, the blade of lead is
removed, washed, dried, and weighed. The bhismuth is then col-
lected on a ﬁlter w&shed with pure water (previously boiled and
cooled out of the contact of the air); it is then re-dissolved in
nitric acid, and an excess of a solution of carbonate of ammonium
is then poured in; the whole is heated for a short time, by which
means the oxide of bismuth is completely separated: it is then
washed, dried, ignited in a porcelain crucible, and weighed. The
filter should be burnt separately on the cover of the crucible, and
the ashes are returned to the mass to be weighed.

The solution of lead which was filtered from the precipitated
bismuth is neutralized with ammonia and treated by oxalate of
ammonium in order to precipitate the lead in the state ot oxalate
of lead, which is then collected on a filter, washed, and ignited in
a small, open, and counterpoised porcelain crucible, by which
treatment it is ‘converted into protoxide of lead, from which the
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BLANC MANGE. 65

impart a yellow colour to the suspected article, it may be easily
detected in the dry residuum mentioned before, as follows: —

A portion of the dry residuum should be mixed with fused
borax, and if chrome be present, a bead of an emerald green colour
will be obtained by fusion before the blow-pipe. If, on the other
hand, another portion of the residuum be mixed with soda, and
heated upon charcoal in the reducing flame of the blow-pipe,
elobules of lead will be obtained.

Chromate of lead may also be detected by boiling a portion of
the dry residuum in solution of carbonate of potassium, by which it
becomes converted into chromate of potassium of a light or lemon
yellow colour. The addition of a few drops of nitric acid converts
it into bichromate of potassium, and the solution assumes an
orange yellow colour, To a portion of this solution add a few
drops of acetate or of nitrate of lead; this will produce a yellow
precipitate of chromate of lead, soluble in caustic potash. If;
instead of nitrate or of acetate of lead, solution of nitrate of silver
he employed, a carmine red precipitate of chromate of silver will
appear; if the solution does not contain an excess of acid, the pre-
cipitate is purple.

All the oxides and salts of lead may be easily recognized by
means of the blow-pipe upon charcoal ; because, when thus heated
in the reducing flame, globules of metallic lead are immediately
obtained. The reduction of lead is so easily effected, that ignition
is of itself sufficient to accomplish it; for if paper or cards, glazed
or enamelled with earbonate of lead, are set fire to, the operator
may observe, first, that near the inflamed point a yellow coating
is produced, which is oxide of lead, and by looking carefully at
the carbonized or charred portion of the paper, a great number of
minute globules of metallic lead may be seen.

Carbonate of lead being a poison, it is of course dangerous to
use paper enamelled or glazed with that substance, as wrappers
for articles of food. There are examples of children having been
poisoned by chewing or sucking such cards.

The presence of orpiment is recognized in the dry residuum by
heating a portion of it to redness on a strip of platinum foil, in
which case it will burn with a pale blue flame, and evaporate
completely. Thebest test, however, of the presence of orpiment,
is its conversion into metallic arsenic, which is done as follows :—-
The sulphide of arsenic (orpiment), or the dry residuum supposed
to contain it, is placed at the end a of the tube shown in Fig,
14, and above it a suitable quantity of recently charred tartrate
of ealcium is added. The portion of the tube containing the charred
tartrate of calcium must be heated to redness by means of an argand

b
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treated by aqua regia or nitric acid, and therefore this test is
not conclusive, except the absence of other sulphides has been
previously ascertained. Another way consists in mixing a portion
of the red sediment with soda slightly moistened, and introducing
the whole into a glass tube closed at one end. If the extremity
of the tube be now exposed to a red heat, the mercury will be
revived, and will sublime in the form of a grey coating, in which
the presence of globules of mercury may be rendered apparent, if
not already so, by rubbing with a glass rod. The vermilion may
also be identified as such by heating it without soda in the glass
tube, when the vermilion will sublime without alteration in the
form of a red powder.

Toys are generally coloured or painted with poisonous sub-
stances of the same description as those above mentioned, and
fatal accidents have happened from children having applied them
to their mouths.

BLEACHING POWDER. See Linm, CHLORIDE oF,

BLENDE. See Z1xc Orzs.

BLUE CARBONATE OF COPPER. See Correr.

BLUE COPPERAS. See CoPrER,

BLUE VITRIOL. See CorPER,

BONBONS. See Braxc MAnGE.

BORACIC ACID.—DBoracic acid is found in an uncombined
state in several small muddy lakes of Tuscany and of Sesso called
lagont, in the midst of which small craters called suffiont are
opening, and which disengage aqueous vapours charged with
boracic acid, borate and sulphate of ammonium, of iron, and other
salts, as is shown in the analysis of the boracie acid of Tuscany, by
PAyeN, which we reproduce here :—

Pure crystallized boracicacid . 740 to 840
Sulphate of magnesium
,  of ammonium :

5 Of calcium i 140 ;, 8o
Chloride of iron . : :
Alum i ; i
Clay, sand, sulphur . : S
Hygrmmpm water ﬂmangngeﬂ o _
at 35° centigrade . : 70 5 575

Nitrogenized organic matter

Sal ammoniac b : : : :
Hydrochlorie acid 4 P 2’5 5 I'0O
Sulphuretted hydrogen i

1000 1000
Fa
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bottle, in the manner described in the article on Alcokol, or by
distilling a portion of the sample and taking the specific-gravity of
the distilled portion. This must always be done when the brandy,
being mixed with sugar or other matters, the operator wishes to
ascertain the quantity of alcohol present. The specific gravity of
genuine brandy is generally irom 0-9695 to 0'9237.

In 1824 M. Gaxy-Lussac invented an instrument called alco-
holometer (alcométre centésimal), on the prineiple of the hydro-
meter. The instrument, when immersed at 15° centigrade (59°
Fahrenheit) in a mixture of aleohol and water, indicates at once
the quantity, in bulk, of alcohol present in the liguor. The
alcoholometer is divided into 100 degrees, and is so contrived that
each degree represents one hundredth part of anhydrous or pure
alcohol. Suppose, for example, that at the temperature of 15° cen-
tigrade (59° Fah.), the alcoholometer, being plunged in a sample
of brandy at that temperature, sinks to the point marked 50° it
indicates that the brandy under examination consists of equal
volumes of pure alcohol and of water. By means of such an
instrument, therefore, the real quantity of alcohol contained in a
given quantity of spirit can immediately be determined by multi-
plying the volume by the number of degrees indicated by the
immersion of the instrument, and dividing the product by 100,
Thus, if a sample from a puncheon of brandy containing, for
example, 135 gallons, being brought to 15° centigrade, indicates
50° of the aleoholometer, the 135 gallons will therefore contain 674
gallons of pure aleohol—

135 x 50=06750+100=07'50,
or, which is the same thing—
135 x 0°50 = 07'50.

Had the alcoholometer indicated 45° then the 135 gallons
in the above example would have contained Goj gallons of pure
alcohol.

135 % 0'45 =060'75 (see ALCOHOL).

Brandy contains sometimes a small quantity of lead, from the
solder employed in the construction of stills; and of eopper, from
the still itself. Acetate of lead (sugar of lead) is oceasionally,
though rarely, added to brandy, for the purpose of facilitating the
clarifying process. The brandy so treated may prove exceedingly
injurious or even deadly, acetate of lead being a poison,

The presence of copper may be detected by filtering a portion
of the brandy through animal charcoal, in order to decolorize it ;
ammonia is then to be poured into the clear liquor, to which it
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‘When, however, such a quantity of dry carbonate of potash, or
sugar, is added to a spirituous liquor as to abstract or fix in the
solid state a portion of the water present, then the boiling tem-
perature of that mixture will be lowered in proportion to the
concentration of the alecohol, instead of being raised, as would be
the case with water so mixed. DBut, generally speaking, it may be
assumed as a fact that the boiling point of an alcoholic liquor is
not altered by a moderate addition of saline, saccharine, or extrac-
tive matter. On this principal M. BrossArRD-VIDAL constructed
an instrument for determining by that temperature the proportion
of alcohol present. His chief object was to furnish the Revenue
Boards of France with a means of estimating directly the propor-
tion of aleohol in wines, so as to detect the too common practice of
introducing brandy into their cities and towns under the mask of
wine, and thereby committing a fraud upon the octroi.®

¢ M. Brossarp-VIDAL'S apparatus consists of a spirit-lamp
surmounted by a small boiler, into which a large cylindric glass
bulb is plunged, having an upright stem of such calibre that the
quicksilver contained in them may, by its expansion and ascent
when heated, raise before it a little glass float in the stem, which is
connected by a thread with a similar glass bead, that hangs in the
air. The thread passes round a pulley, which, turning with the
motion of the beads, causes the index to move along a graduated
circular scale. The numbers on this scale represent percentages
of absolute alcohol, so that the number opposite to which the
index stops, when the liquor in the eylinder over the lamp boils
briskly, denotes the percentage of alcohol in it.

‘M. Brossarp-VIDAL'S instrument was placed in my hands
several months ago (Oct. 1847) by Mr. Frerp, who had obtained a
patent in this country for determining thereby the strength of
spirituous liquors. I made a great many experiments on the
boiling points of alecohol at various successive degrees of watery
dilution, and verified the general utility of the contrivance, but I
found the construction of the instrument subject to several defects.
The mass of mercury to be heated in the large bulb was so great
as to occasion some loss of alcohol in the course of the experi-
ment ; the length of the thread was liable to be affected by the
moisture of the air; it occasionally failed to move the pulley with
sufficient delicacy on account of friction, and when the spirit in
the lamp got heated in its case it flared up and burnt the thread,

* Octroi is the name of certain dues which are levied upon certain articles
of consumption at their entry in town, and the proceeds of which are applied
to the various public wants of such towns.






BRANDY. 4 el

spoonful (thirty-five grains) of common culinary salt, which has
the curious effect of arresting the mercury in the thermometer at
the true boiling-point of the spirit, wine, or beer, to enable a
correct reading to be had,

¢ The thermometer is at first adjusted to an atmospheric pres-
sure of 29'5 inches. When that pressure is higher or lower, both
water and alcohol boil at a somewhat higher or lower tempera-
ture. In order to correct the error, which would hence arise in
the indications of this instrument under different states of the.
weather, a barometrical equation is attached to the thermometer
by means of the subsidiary scale.

Having stated the principles and the construction of the ebulli-
tion alcoholometer, I shall now describe the mode of its applica-
tion.

¢ 1. Light the spirit-lJamp 4.

¢ 2, Charge the hoiling vessel B with the liquid to be tested (to.
within an inch of the top), introducing at the same time a paper
of the powder; then place the vessel & (the damper-plate being
withdrawn) on to the lamp .

¢ 3. Fix the thermometer D on the stem attached to B, with
its bulb immersed in the liquid. The process will then be in
operation.

“The barometrical scale indicated on the thermometer is oppo-
site the mean boiling-point of water. Prior to commencing opera-
tions for the day, charge the boiler &' with water only, and fix the
instrument as directed; when the water boils freely the mercury
will become stationary in the stem of the thermometer, opposite to
the true barometrical indication at the time. Should the mercury
stand at the line 29:5, this will be the height of the barometer,
and no correction will be required; but should it stand at any
other line, above or below, then the various boiling-points will
bear reference to that boiling-point.

¢ In testing spirituous or fermented liquors of any kind, when
the mercury begins to rise out of the bulb of the thermometer
into the stem, push the damper-plate half-way in its grove, to
moderate the heat of the flame. When the liquor boils freely,
the mercury will become stationary in the stem ; and opposite to.
its indication, on the left, the under-proof percentage of spirit,
may be read off at once, if the barometer stand that day at 29°5
inches ; while on the right-hand scale the percentage of proof
gpirit is shown; being the difference of the former number from
100, The damper-plate is to be immediately pushed home, to.
extinguish the flame. 1

¢The alcoholometer will by itself only indicate the percentage
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in the wort by the attenuation, as well as the original weight of
the wort prior to fermentation, but it will indicate the value of
malt liquors in relation to their component parts. It will likewise
be a ready means of testing the relative value of worts from sugar
compared with grain, as well as being a guide to the condition of
stock beers and ales.

¢ To ascertain the strength of malt liquors and their respective
values, the instrument has been supplied with a glass saccharo-
meter, testing-glass, and slide-rule. Commence by charging the
testing-glass with the liquid, then insert the saccharometer, to
ascertain its present gravity of density per barrel, and at whatever
number it floats that will indicate the number of pounds per
barrel heavier than water.

¢ Evample 1.—Suppose the saccharometer to float at the figure
8, that would indicate 8 1bs. per barrel ; then submit the liquid to
the boiling test, with the salt as before directed, and suppose it
should show (the barometrical differences being accounted for)
go-"?, that would be equivalent to 10 per cent. of proof aleohol.
Refer to the slide-rule, and place .4 on the slide against 10 on the
upper line of figures, and facing B on the lower line will be 18,
thus showing that 18 lbs. per barrel have been decomposed to
constitute that percentage of spirit; then, by adding the 18 lbs.
to the present 8 lbs. per barrel, the result will be 26 Ibs,, the
original weight of the wort after leaving the copper.

% Evample 2.—The saccharometer marks 10 lbs. per barrel, and
at the boiling-point it indicates 88-'¢, equivalent to 12 gallons of
proof spirit per cent.; place 4 against 12, and opposite B will be
213 lbs. per barrel, when, by adding that to the 10 lbs. present,
314 1bs, will be the result.

“ To Ascertain the Relative Value—Suppose the price of the
26 lbs. beer to be 36s. per barrel, and the 314 lbs. beer to be gos.
per barrel, to ascertain which beer will be the cheapest, place 26
on the opposite side of the rule against 36, and opposite 314 lbs.
will be 43s. 7d., showing that the latter beer is the cheapest by
34. 7d. per barrel.

‘ By taking an account of the malt liquors by this instrument
prior to stocking, it may be ascertained at any time whether any
alteration has taken place in their condition, either by an increase
of spirit by after fermentation and consequent loss of saccharum,
or whether, by an apparent loss of both, acetous fermentation has
not been going on towards the ultimate loss of the whole.

“This instrument will likewise truly indicate the quantity of
spirit per cent. created in distillers’ worts, whether in process of
fermentation or ready for the still: the only difference will be in
the allowances on the slide-rule.






BRANDY. 79

ascertained the percentage of alcohol, and it proves to be 35-1P,
the s.g. of alcohol at that strength will be found to be g 563
deduct 956 from the s.g. of the bulk, or 1076, and 120 will remain;
refer that to its amount on the head line of Table No. II. namely
120, under which will be found 3, representing 3 lbs. of sugar to
the gallon ; and by running the eye down its column to opposite
the alcoholic strength indicated (35-U) will be found 149, which
represents the percentage of water displaced by the sugar, and
which amount of 149, added to the 35 per cent. ascertained :
makes the total upon the bulk 49°9 per cent. ", with 3 Ibs, of sugar
to the gallon.

‘For Gins, §e.—Example 3.—In taking the s. g., suppose it
be found 957 ; then submit to the boiling-point, and it proves to
be 14-*?, whose s. g. is 937, which deducted from 957, leaves s. g.
20; on the head line of Table No. IL., under 20, will be found 1,
or § 1b. of sugar to the gallon; and on running the eye down to
the opposite 14-"* will be found 30, which added to the 14, makes
the total on the bulk 17 per cent.", with 50 lbs. of sugar to the
100 gallons,

‘To chemists for their tinctures, &e., this instrument will be
found essentially useful.

‘N.B.—Care must be taken that the mercury is entirely in the
bulb of the thermometer hefore it is fixed on the stem for opera-
tion, and in all cases (except for water) the salt must be used.

* Conclusion.—Wines are peculiarly subject to be mystified by
adulterations of various kinds. It will prove of great advantage
to the public when the relative quantity of fruit, or saccharum,
and alcohol requisite to constitute the normal wine of each species
1s well ascertained.

‘Some beers possess a remarkable narcotic power, by which
they cause drowsiness and stupor without corresponding previous
exhilaration. Such beverages may Justly be suspected of having
been sophisticated with coccudus indicus, opium, or some analogous
drug; and this suspicion may become certainty if they be shown
by the aleoholometer to contain only a few per cents. of fermented
spirit.’

The table No. I., which shows the specific gravity on the bulk
of the mixture, bears reference to the table (No. IL. on p. 1) of
the alcoholometer following,

Gin—In MusprATT’S ¢ Chemical Dictionary’ the following
receipts, ‘from the note-book of one of the most extensive and
respectable distillery rectifiers in the kingdom,’ are quoted to show
the ‘absurd and uncouth’ fashion of the prevalent course of pro-
cedure in the manufacture of this spirit :—
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BREAD. 89

The quantity of erude gluten in good flour, when dried, is
about 14 per cent.; but in the best southern flour it sometimes
amounts to 22 per cent.

Pure gluten is obtained by boiling crude gluten in alcohol, and
evaporating the filtered solution to dryness. In its composition it
closely resembles muscular fibre. Flour which yields less than
8 per cent. should be condemned.

Adulterations.—The quality of gluten is changed, and its
quantity lessened, by the following adulterations of flour:—

1. Morsture—already described.

2, Rye Flour—When this is present, the gluten is dark-
coloured, shiny, and easily separated.

3. Barley Flour.—This gives to gluten a dirty-red colour; it
is easily separated into masses, but can be drawn ouf into filaments
which, quickly dried, become contorted.

4. Oatmeal.—By this the gluten is changed into a yellowish-
black colour, and the appearance of a number of fine white specks
on the surface.

5. Pea Meal.—The gluten is obtained with unusual facility by
a mixture of this substance with flour, but it is of a greenish
colour, and has the characteristic odour of peas.

6. Bean Meal. —Somewhat like the last in giving off the
peculiar odour of beans, but renders the gluten hard to obtain,
and much altered in properties; instead of being adhesive it is
slippery, not easily spread, and of a light yellowish colour.

7. Potato Starch and Rice Flour.—These only dilute the
gluten without changing its quality, as they consist principally
of starch ; this substance is the adulteration to be tested. For
this purpose take a small portion of the flour to be examined, and
add to it an equal quantity of fine sand ; by triturating this mix-
ture in a mortar, the starch granules are broken up ; then add water,
alittle at a time, until a homogeneous paste is formed. Let the
mixture stand a short time and filter it. To the filtered liquid
add an equal quantity of an aqueous solution of iodine. If the
flour be pure, the liquid becomes of a rosy tint, inclining to red,
but the colouring quickly disappears; if starch has been added,
the solution is violet coloured, and slowly disappears.

Mineral Adulterations,

8. Lime.—After letting the milky fluid, obtained in washing
out the gluten, stand long enough to settle, pour off the clear
water, carefully turn out the cake at the bottom, and dry it. The
top of this (being the bottom, of the sediment) usually contains
such adulterations as may have been added to give weight ; white
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and a few drops of carbonate of ammonium are added; on cooling
there will be a copious precipitate. Filter and boil to expel the
excess of ammonia, and then add a few drops of nitric acid.
Divide the liguid into two portions; to one add ferroeyanide of
potassium, and to the other hydrosulphuret of ammonia, If there
is the least particle of copper present, the former will give a red-
dish brown, and the latter a dark brown precipitate.

For the discovery of the various mixtures of flour, meal, starch,
&c., to the practised microscopist no other means are so simple
or so accurate as the microscope; under it the various sizes and
shapes of the granules in different substances are displayed with
unerring certainty.

BRITANNIA METAL. See ANTIMONY.

BRITISH BARILLA. See KeLr.

BROMINE.—This substance, which is used to some con-
siderable extent for the daguerreotype and other purposes, is a
liguid of a deep reddish-brown colour, of a disagreeable, suffo-
cating odour resembling that of chlorine gas. Its specific gravity
is 2-966, and, when pure, it boils at 116° Fahr, The bromine of
commerce, however, often requires a temperature of 248° Fahr, to
boil, which, according to M. PosErcER, is owing to the presence
of variable proportions of bromide of carbon, resulting from the
simultaneous action of bromine upon the ether and alcohol em-
ployed in its preparation.

Bromine may be purified by distilling and collecting only the
first portions that pass over.

‘Pure bromine is only sparingly soluble in water; but it dissolves
better in alcohol. Its best solvent, however, is ether.

M. PoSELGER, in the ¢ Poggendorf’s Annalen,’ says :—

¢ During the distillation of certain samples of bromine of com-
merce, I observed that the boiling-point of the liquid stood at
4784 instead of 251°6° Fahr., and that the liquid acquired a lighter
and lighter colour, and became in the end perfectly colourless, Ik
carried the distillation to dryness, and found a residue of charcoal.

¢In separating the bromine from the last portion of the dis-
tilled liquid by means of solution of potash, an oily aromatic
colourless liquid was obtained, which, upon analysis, turned out
to be bromide of earbon.

¢This admixture of bromide of carbon was found in divers
gamples of bromine of commerce to the extent of 6 to 8 per
cent, of the article. It is most probable that the bromide of car-
bon owes its origin here to the ether used for the preparation of
the bromine.’ :

Bromide of Potassium.— When this salt is suspected to be
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CARBONATE OF RBALRIUM. 101

water, and the solution, being tested by nitrate of silver, will then
produce a white turbidness or precipitate, according to the amount
of the chloride present.

If sesquicarbonate of ammonium be contaminated by sulphate
of ammonium, an addition of nitrate of barium to the aqueous
solution of the salt, previously supersaturated with nitric acid,
will produce a precipitate of sulphate of barium.

As these impurities exist generally in exceedingly small quan-
tities only, their amount is best estimated by means of test-
liquors of nitrate of silver, or of barium, of a known strength. The
analytical process is then managed exactly as was deseribed in the
article on Alkalimetry.

When sesquicarbonate of ammonium is contaminated by
empyreumatic oil, it leaves a small carbonaceous residuum after
ignition, and its solution in dilute acids is brown or even black.

As sesquicarbonate of ammonium, when left exposed to the
air, becomes gradually converted into bicarbonate of ammonium, a
little of the latter salt is always present.

Pure sesquicarbonate of ammonium is translucid and colour-
less.

CARBONATE OF BARIUM.—Carbonate of barium is often
adulterated with sulplate of barium, or, at any rate, that which is
sold as carbonate of barium contains sometimes an extremely large
proportion of sulphate of barium, the presence of which, however,
is easily detected by dissolving a portion of the sample in dilute
hydrochloric or nitric acid. If sulphate of barium be present, it
will remain in an insoluble state, for carbonate of barium is com-
pletely soluble in both these acids.

Sulphuric acid being poured in the above solution, should re-
precipitate the whole of the barium in the state of sulphate of
barium, which being washed, dried, ignited, and weighed, should
be in the proportion of 117 grains for every g9 grains of carbonate
of barium operated upon; and the liquor filtered from the sul-
phate of barium so produced should not yield the slighest pre-
cipitate by caustic ammonia, nor by hydrosulphuret of ammonia,
carbonate of potassium, or of sodium, oxalate of ammonium, or
other reagents. Any precipitate which may be so produced is
an impurity.

Whether the carbonate of barium under examination is pure or
not may also be ascertained by boiling a certain quantity of it in
distilled water, filtering, and evaporating the filtrate to dryness.
If a residuum is left, it is an impurity. However, Fresextus has
shown that carbonate of barium is not altogether insoluble in
water, since 14137 parts of water dissolve one part of earbonate of
barium.
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442 GLOSSARY.

mon to the cellular structure of all vegetables. Its centesimal
composition is—
Carbon ; ; ; 5 - . 44°44
Hydrogen . . ; ; . S e
Oxygen . : - : : . 4938

10000

In young plants the cells are formed in the midst of the =ap,
which circulates in their stalks, and each cell is successively de-

Fia. 37. Fia, 38.

veloped in attaching itself to those previously formed. The forms
are modified in this process: sometimes they are round, and ma-

FIG. 39. Fi6. 40.

nifest a certain regularity of arrangement and form, as in the pith
of elder (fig. 37). In this case they consist of cellular tissue, pro-
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GLOSSARY. 447

Crystalline Systems. Although they are infinitely “various,
ervstalline forms have been reduced to a very limited number of
classes. Some forms are mere modifications of others of a more
simple nature. Others are produced by the combination of the
more simple forms,

Centre. 'Within every crystal there is a certain point which
divides into equal parts every line passing through it and termi-
nated in the faces or edges of the crystal. This point is called
the centre of the crystal, from its analogy to the centre of a circle,
which divides the diameters into equal parts,

Diameters. Lines passing through the centre and terminated
in the crystal are called diameters.

Axes. Diameters so placed that a plane passing through
them will divide the crystal into equal and similar solids, are
called aves. The erystal is therefore disposed symmetrically
around each of its axes,

These axes are distinguished by very important optical pro-
perties, which often serve as a convenient method of determining
their direction.

All the varietes of erystalline forms have been reduced to six
classes called erystalline systems, which are severally characterised
by the number, relative position, and relative length of the axes.

1. The regular system has three equal axes, each of which is at
right angles to the plane of the other two.

F1a. 45 F1G. 46.

This system includes the cubes or regular hezahedron (fig. 43),
which has several systems of axes. Thus lines joining the centres
of the square faces, and lines joining the opposite angles, are axes.

It also includes the regular octohedron (fig. 46), the axes of which
are lines joining the opposite angles. Also the regular rhombic
dodecahedron (fig. 47), the regular tetrahedron, whose faces are four
equilateral triangles (fig. 48), and various other forms derived from
these by modification or combination.

2. The square prismatic system takes its name from the square
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right prism, the height of which is greater or lega than the edge
of its base. In this system there are three axes, each of which is

FIG. 47. FiG. 48.

at right angles to the plane of the other two, Two are equal, but
the third is greater or less than these.
This system includes, besides the rectangular square prism,

Fia. 49, F1G. 50.

the octohedron with a square base (fig. 49), the axes being the two
diagonals of the base and the line ¢ ¢.

3. The rhombohedral system has four axes, of which three are
equal, in a common plane, and intersect at angles of 60° the
fourth being at right angles to this plane.

This system takes its name from the rhombohedron (fig. 50),
which is one of its principal forms. The principal axis cc’ joins
two opposite angles, while the other three or secondary axes join
the middle points of the opposite edges. .

This system also includes the regular dodecakedron (fig. 51), the
faces of which are 12 equal isosceles triangles standing on a com-
mon hexagonal base, the three diagonals of which are the secon-
dary axes. Italso includes the right hevagonal prism (fig. 52), and
the dodecahedron (fig. 53), With sealene triangular faces.

4. The right prismatic system hus three unequal axes, each of
which is at right angles to the plane of the other two.

This system takes its name from the right prism with a rectan-
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cular base, which is one of its forms, The principal axis is the
axis of the prism and the lines joining the centreg of the opposite
lateral faces,

FiG. 5z2. Fra. g3.

Another form of this system is the right octohedron with a
rhombic base (fig. 54), consisting of two right triangular pyramids
having a common rhomboic base. The axis of the pyramids is
the principal, and the diagonals of the base the secondary axes.

FIG. 54.

5. The oblique prismatic system has three unequal axes, two of
which are oblique to each other, the third being perpendicular to
their plane. '

This system talies its name from the obligue rectangular presm,
whose base is a rectangle with unequal sides, its axis being in-
clined to the base. The axis of the prism is the prinuipﬂl,' and
the lines joining the centres of its opposite lateral faces the
secondary axes,

The octohedron (fig, 55), consisting of two scalene trinngular

G G
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470 GLOSSARY.

The grains already shown in fig, 87 by common light, assume in
polarized light, when viewed in the manner here explained, the
appearance shown in fig. go.

The amylaceous granules of different vegetables present diffe-
rent appearances, by which they may be easily identified by a
practised eye. This is rendered apparent by inspecting figs. 87,

IF1G. gr.

91, 92, and 93, the first showing the granules of the potato, the
second those of wheat, the third of peas (@ dry and & g’l‘ﬂf“:ﬂ}m and
the fourth those of maize, The fecula of the potato is more
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certainly and easily distinguished, being the only amylaceous
oranule which gives the black cross with polarized light.
The following are the relative magnitudes of the granules of

Fi1G6. gz.

different vegetables expressed, in their lengths, in hundred
thousandths of an inch :—

Potato . . 740 Wheat

, 180 Millet. . . 40
SBADS. 7 . w300 Spanish potato, 160 Paranip:s ot o 28
880 . . . 200 Maize

D A 1 Grain of Beet 16





















































































































































































