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•: To ascertain the quantity of this substance, a variety of methods 

Was used, the principal results of which I shall cursorily relate. 

J 2. It would have been in vain, in this instance, to have applied, 

without any previous step, oxalat of ammonia, the usual test of limet 

in order to obtain an accurate estimate of the quantity of lime pre

sent in the water; for as oxalic acid also acts upon iron, some ambi

guity would necessarily have occurred. Indeed that oxalat of ammo

nia did not, in this case, re-act upon the lime in the manner that it 

usually does, had been noticed (§ III. f, g) in some of the prelimi

nary experiments*. 

* By adding a considerable quantity of oxalat of ammonia, and concentrating the 

•olutions by heat, the whole of the lime appeared to be precipitated, together with a 

portion of iron ; but in order to obtain the oxalat of lime pure, it was necessary to cal

cine the precipitate so as to drive off the oxalic acid, to redissolve the residue in muriatic 

acid, and to precipitate the lime again by oxalat of ammonia. The small quantity of iron, 

present did not then interfere, and this process, however circuitous, proved tolerably 

accurate. 

I was drawn by this part of the subject into an experimental inquiry respecting the 

action of oxalat of ammonia on solutions of iron, and the unfitness of that test for the 

precipitation of lime when iron is present, the principal results of whiGh I shall state 

summarily. 

1. If to a strong solution of sulphat of iron, a small quantity pf sulphat of lime be 

added, and then a little oxalat of ammonia, no precipitate or cloudiness appears ; whilst 

the same quantities of sulphat of lime and oxalat of ammonia added to a bulk of water 

equal to that of the solution of iron, instantly form a precipitate. 

2. If oxalat of ammonia be added to a solution of sulphat of iron, a bright yellow 

colour is produced, and presently after this a copious white precipitate appears, which, 

in subsiding, assumes a pale lemon colour. If at the moment the cloud is forming, the 

vessel be scratched with any pointed instrument, white lines appear, as in. the precipita

tion of magnesia from carbonic acid by. phosphoric acid. 

3. This precipitate being washed, and gently heated over a lamp, assumes a bright 

cinnamon colour, and becomes magnetic, in consequence, no doubt, of the carbonization 

of the oxalic acid, and these changes take place at a heat muph inferior to ignition., 

2 G 
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3, It was therefore necessary to separate the iron previous to 

the precipitation of the lime. This was done in one instance b y 

prussiat of potash, and in another by succbat of ammonia. I 

shall riot trouble the society with the detail of these operations. I t 

will be sufficient to state, that the two most unexceptionable experi

ments indicated the one 8 grains, and the other 8,3 grains of 

©xalat of lime, dried at 160°, for each pint of the water, making an: 

average of 8,15 grains of oxalat of lime, or 10,17 grains of sulphat of 

Ume dried at 160°; or 7,94 grains of the same salt dried at a red 

heat*, 

5 -^» Inferences obtained from the application of AlcohoL 

1. Having ascertained (§ III. k), that a small quantity of muriatic 

acid was present in the water, it became desirable, before proceeding 

any farther, to discover, by the agency of alcohol, which has the 

well known property of dissolving the earthy muriats, with what 

bases this acid was combined. With this view, 20 grains of 

residue were digested in successive quantities of alcohol of great 

purity, and the solution filtered. The residue, by this operation, 

acquired a lighter colour and a more pulverulent appearance. Part 

4 . If a solution of potash be added to the washed precipitate, previous to the appli

cation of heat, a strong smell1 of ammonia arises, and- the oxyd passes to a dark greyish 

colour, showing that the precipitate is a triple salt of oxalic acid, iron, and ammonia. 

* I avail myself, in forming these various estimates, of the proportions given by Dr. 

Henry, in his valuable4 Analysis of several varieties of Sea Salt' (published in the Philo

sophical Transactions for 1810, page 114), where he states that 100 grains of ignited 

*ulphat of lime (which he finds to beequal to 128 grs. dried at 160°), give 102,5 grs. of 

oxalat of lime dried at 160°; so that 100 grs. of oxalat of lime dried at 160°, corres

pond to 124 grs. of sulphat of lime dried at the same temperature. 
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of this residue being treated wkh muriatic acid and oxalat of ammo

nia, oxa la t e lime was precipitated; and another portion being treated 

with neutral carbonat of ammonia and phosphat ©f sod% some mag

nesia was precipitated in the form of triple phosphate circumstances 

which-confirmed the presence of lime m the form of eelenite, and 

that of magnesia, inthe form of mdphat -or Epsom salt. 

2. The alcoholic solution being evaporated to dryness, a yellowish 

deliquescent residue was obtained, which, being dried at 160* 

weighed 0,9 grains. Water being added to this residue, a small 

portion of it remained undissolved. T h e filtered watery solution 

was yellowish, though perfectly transparent, and being -examined by 

the usual reagent,-appeared to contain iron^ sulphuric acid and mu

riatic acid, with imponderable Vestiges of lime and magnesia, with

out any trace of akftniWe. 

3. -From these circumstances, iit was inferred that the only deli

quescent salts yielded by the residue, in ascertainable quantities, were 

sulphat of iron, and muriat of iron, both of which had probably 

been formed in consequence of some new orders of attraction taking 

place during the process of evaporation to which the water had been 

subjected.* 

§ XII. Sulphat of Magnesia* 

1. The presence of magnesiaf was ascertained beyond all doubt^ 

in the following manner : 

50 grains of residue minutely pulverized, were boiled in a 

solution of neutral carbonat of ammonia, so as to decompose all the 

"*' Namely, the red sulphat from the hyper-oxygenation of the iron, and the muriat front 
the decomposition of muriat of soda, as will be explained hereafter. 

+ Tke presence of this earth in Iheform of snlphat ht& already been prored by the ap» 
plication of alcohol)'(§ *L 1)» 

2 G 2 
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sulphat of iron and earthy salts, and dissolve all the magnesia which 

might be present.* This process-was, bCc^^sey-attendediwith con

siderable effervescence, and when this , had ; subsided, the liquor was 

filtered. The clear solution deposited' on; standing a brownish sedi

ment) which was separated and proved to be oxyd of iron. ' The 

residue left in the filter had passed from a greenish-yellow to a pale 

brown colour. 

2. Phosphat of ammonia being' added to the clear solution, a 

precipitate appeared, having all the; characters of the ammoriiaco-

magnesian phosphat, and in particular, that of forming white stripes 

on the inside of the vessel when scratched with apointedinstrument. 

This precipitate dried at a* temperature of about 120p$ 'weighed 

1,9 grainSjf and being made red hot in a platina crucible, was 

reduced to exactly 1 gr. = 0,385 grains of pure magnesia 

= 2,26 grains of crystallized surphat of magnesia in 50 grains of 

residue, or 3y63 grains in a pint of the" water.J The magnesian 

* I t is scarcely necessary again to state here the well known fact, that carbonat of 

ammonia, when fully saturated with carbonic acid, has the power of dissolving magnesia-. 

+. In a subsequent experiment in which the water,itfrelf^ instead o f the-.• residue, was 

treated in the same manner with neutral carbonat of ammonia, the quantity of magnesia 

appeared somewhat greater; but the difference did not amount to more than one-tenth 

of a grain. 

£ I t will be necessary here fa state the grounds of this computation, which will afford; 

me an opportunity of relating some general results concerning the proportions in which 

tnagnesia and phosphoric acid combine. 

By dissolving 11,82 grains of the purest magnesia ("perfectly free from carbomVacid 

and-water) to Jnuriatie acid, and precipitating it by a mixture ;of phosphat of ammonia 

and neutral carbpnat of ammonia, I obtained 65,8 grains of the triple phosphat dried by-

exposure for near forty-eight hours to.a temperature which never exceeded 120a, a degree 

of heat under which this salt appears to retain the whole of its ammonia-. These 65,8 

grains of triple salt being exposed for half an hour to a strong red^heafc m a platina cm* 

cible, were reduced to 30,8 grains. The salt appeared then in the .form-of. a friable cake 

or loose aggregate, a fragment of which, on being urged by the blow-pipe, ran into a 
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phosphat became slightly brownish during the calcination, owing to 

the presence Lof a few particles of iron, the quantity of which was 

too minute to be ascertained,, 

§ XIII. Precipitation of the sulphuric and muriatic Acids ̂  with 

a view to ascertain their Quantity. 

Before drawing any ultimate conclusion respecting the contents of 

the water and the proportions of its ingredients, I found it necessary 

to ascertain the quantities of sulphuric and muriatic acids which it 

contained, in order to enable me to try how far these quantities 

might coincide with the conclusions obtained by the separation of 

•white opaque vitreous globule, without any further diminution of weight. In its friable 

state it was readily dissolved by muriatic acid; in its vitrified form it required heat and 

trituration. This salt was perfectly tasteless and shewed no attraction for water. With 

regard to the proportions of acid and base to be inferred from this experiment, it is ob

vious that if 30,8 grains of phosphat of magnesia contain 11,82 grs. of earthy the 

remainder, viz. 18,98 grs. represents the proportion of phosphoric acid; which is 

equivalent to 38,37 grs. of magnesia, in 100 of phosphat. In another experiment con

ducted in a similar manner, the magnesia amounted to 38,7 grains, so that by taking the 

mean between these two very nearly similar results, we have the following propor

tions, viz. 

Magnesia . 38,5) . . „. . 
Phosphoric acid 61,5 5 m l°° g r a m S ° f , g m t e d P h o s P h a t o f magnesia. 

We may infer therefore that one grain of phosphat of magnesia, the quantity yielded 

by the twenty grains of residue, indicated 0,385 of pure magnesia ; and if, according to 

the statements of Kirwan and Wenzel (which very nearly agree) one hundred grains of 

crystallized sulphat of magnesia contain seventeen grains of magnesia, 2,26 grains of that 

salt will be the quantity corresponding to 0,385 grains of magnesia. And I have the 

satisfaction of observing that the proportions obtained by Dr. Henry, of one hundred 

grains of ammoniaco-magnesian phosphat dried aF90°, for one hundred and eleven grains 

of crystallized sulphat of magnesia, would have led to a very similar result. (See Dr. 

Henry's < Analysis of several varieties of Salt,' in Philos. Trans, for 1810, page 113.) 
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the basis, and also to assist me, as will be seen hereafter, in forming 

certain inferences with regard to the alkaline salts. For this pur

pose I made the following experiments. 

1. To four ounces of the water was added nitrat of barytes till 

the whole of the sulphuric acid was precipitated; the sulphat of 

barytes thus obtained being carefully edulcorated and heated to red

ness in a platina crucible, weighed* 18,5 grains, which correspond to 

*74 grains of sulphat of barytes from a pint of the water. 

2. Four ounces of the water were treated with nitrat of silver as 

long as any precipitate appeared, and the muriat of silver thus 

obtained, being well edulcorated, and afterwards brought to a state 

Of incipient fusion by the heat of an Argand lamp, weighed 2,05, 

Which is equivalent to 8,2 grains of luna cornea, or four grains of 

muriat of soda,* in each pint of the water, f 

§ XIV. Sulphat and Muriat of Soda. 

1. The mode in which I first attempted to ascertain the presence 

of alkaline salts in the water, was that alluded to in a former part of 

this paper, which consisted in precipitating the iron and the earths 

by subcarbonat of ammonia, evaporating the clear solution to dryness, 

heating the dry mass to redness, with a view to drive off the sulphats 

and muriats of ammonia, redissolving the residue in water, and eva-

* I have found by direct experiments that one hundred grains of pure muriat of soda 

lieated to redness, and decomposed by nitrat of silver, yield 241,6'gFains of luna cornea 

heated to fusion. 

f The same experiment was tried three times upon different specimens of the water, 

and I here give the average. The smallest quantity of luna cornea obtained was two 

grains, and the largest 2,5 grains, a difference too great to arise from mere inaccuracy. 

From this and several other circumstances I have reason to suspect that the water is sub

ject to occasional variations in the proportions, as well as in the aggregate quantity of it» 

solid contents. 
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perating again very slowly in order to obtain crystals. But the saline 

mass yielded by this process did not crystallize regularly, and on 

being examined by reagents, was found to contain only sulphat of 

soda, with minute quantities of sulphats of alumine and magnesia, 

which had escaped the action of the carbonat of ammonia. 

2. In hopes of obtaining more satisfactory results I had recourse 

to the following process: five ounces of the water were boiled with 

a solution of succinat of ammonia till the whole of the iron and 

alumine were precipitated.* The lime was precipitated by oxalajt of 

ammonia, and the magnesia by ammonia. The solution was then 

(Concentrated over a lamp, and gradually evaporated to dryness in a 

platina crucible. A white pungent smell arose, and on raising the 

heat to redness, these fumes took fire and burnt with a blue flame-, 

till the whole was fused and reduced to a fixed saline mass mixed: 

with a black coaly matter. Distilled water was poured upon thia< 

mass and the solution filtered. This clear solution being now eva

porated and dried at a gentle heat, so as to obtain the salts in a 

crystallized state, the mass weighed 6,3 grains,f which would give 

20 grains of alkaline salts in a pint of the water. The centre of 

this mass exhibited no distinct crystallization, though from its appear

ance and disposition: to effloresce, it evidently contained sulphat of 

* This is a long operation, because the iron does not combine with the succinic acid ajt 
a low. degree of oxygenation, so that the mixture must be long digested with access of air, 
or repeatedly boiled and allowed to stand in the air for some hours during the intervals, 
before the process can be completely effected., This operation necessarily requires one 
AT two days, but is remarkably accurate as to the precipitation of both the iron and-
ttlumine. 

+ This was the combined result of two separate experiments tried on three and two 
ounces of the water, the first of which jield 3,5 grains, and the other 2,S grains of alka* 
line salts. 
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soda ; but the circumference was strewed with numerous and per-' 

fectly regular crystals of muriat of soda.* 

3. This saline mass being dissolved in water the solution had 
the following properties: 

a. It was neither acid nor alkaline. 

b. Its most obvious taste was that of muriat of soda. 

c. It formed copious precipitates with nitrat of barytes, nitrat of 

silver, and nitrat of lime. 

d. Oxymuriat of platina, oxalat of ammonia, and prussiat of 

potash, produced no precipitate whatever. 

Therefore the only salts contained in this solution were sulphat 

of soda, and muriat of soda. 

4. As to the proportions of those two salts, it would have been 

easy to ascertain them by precipitating their acids. But it occurred 

to me that the sulphat of ammonia formed in the solution by the 

ammoniacal salts which had been introduced for the precipitation of 

the earths, had probably reacted upon the muriat of soda when 

* This result shews the compatibility of muriat of soda with sulphat of iron, the latter 

being in excess, which has been questioned by some chemists. Being desirous of obtain

ing a confirmation of this by a direct experiment, I mixed together solutions of two parts 

of sulphat of iron and one part of muriat of soda. The mixture became yellowish, and 

on applying heat reddish flakes subsided. On separating these by filtration, and repeat

ing this process two or three times, I nevertheless obtained by evaporation distinct 

crystals of muriat of soda, partly cubic, partly octohedral, deposited in the centre of a 

saline yellowish mass, without any appearance of efflorescence or of any thing resem

bling sulphat of soda. Therefore muriat of soda is compatible with sulphat of iron, 

although these two salts evidently exert some degree of action on each other, as appeared 

from the change of colour and the formation of reddish flakes, which I suppose to be 

sub-sulphat of iron. I may take this opportunity of mentioning that by an analogous 

experiment on sulphat of iron and muriat of alumine, and by the assistance of alcohol, I 

satisfied myself that those two salts could not exist together. 
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urged by heat, so as to decompose it partially, and form the sulphat 

of soda obtained by the process just described; so that muriat of 

soda might perhaps in fact be the only alkaline salt contained in the 

water. 

5. In order to ascertain this, another portion of the chalybeate 

having been treated in the way just described with succinat of am

monia, the residue was gradually desiccated, and then heated to red

ness in a platina crucible, which was at first kept closed, in order to 

retard the escape of the sulphat of ammonia, and thus promote its 

action on the muriat of soda. The remaining mass being dissolved 

and very slowly crystallized, assumed the form of clusters of regu

lar prismatic efflorescent crystals of sulphat of soda, amongst which 

scarcely any vestige of muriat of soda could be discovered. 

6. The decomposition of muriat of soda by the above process 

being thus well established, it became necessary to determine the 

proportions of sulphat and muriat of soda by some less direct method; 

arid the expedient which appeared the most appropriate was that of 

inferring the point in question from a reference to the quantities of 

acids as estimated in the preceding section. Thus as it was obvious 

that, whatever the case might be with regard to dulphat of soda, the 

presence of muriat of soda-in the water was unquestionable; and as 

the whole quantity of muriatic acid discovered in the water (§ XIII. 

2), corresponded to a quantity of muriat of soda which fell far short 

of the sum total of alkaline salts, 1 naturally inferred that the whole 

of the muriatic acid was united with soda, and that the water 

must also contain a quantity of sulphat of soda sufficient to complete 

the 20 grains of alkaline salts which the experiments just related had 

shewn to exist in each pint of the water. 

2 » 
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*7. Since therefore, the whole of the muriat of soda, as was before 

computed (§ XIII. 2), amounted only to 4 grains in a pint, the 

quantity of crystallized sulphat of soda contained in each pint of the 

water will be 16 grains. 

§ XV. Comparison of the quantities of Acid actually obtained 

from the water by precipitation, with the quantities inferred from, 

the precipitation of the bases, 

1. It appears evident, from all that precedes, that the only acids 

contained in the water are the sulphuric and muriatic. The whols 

of the muriatic acid having been shewn to exist in the form of mu

riat of soda, nothing further remains to be said on this head. But 

it will be curious to examine how far the total amount of sulphuric 

acid, obtained from a portion of the water, would coincide with 

that which might be inferred from the quantities of bases with which 

it was combined. Tbis inquiry will give rise to the statement of 

certain results respecting the proportions of acid and base in some of 

the salts concerned, and the precipitates obtained from their decom

position, which, from their general import in chemical analysis, 

appear to deserye some attention. 

% It was ascertained by a direct experiment (§ XIII. 1), that the 

whole of the sulphuric acid contained in a pint of the water, formed, 

when precipitated by a barytic salt, a quantity of sulphat of barytes, 

which, after being ignited, weighed 74 grains. 

, I shall now recapitulate the several sulphats discovered in the 

water, and from the quantities of each, compute the quantities of 

barytic sulphat which would result from their decomposition. 

 by guest on November 17, 2018http://trn.lyellcollection.org/Downloaded from 

http://trn.lyellcollection.org/


in the Isle Wight, 243 

Sulphats contained in a pint of the Water. 
Sulph. of baryt. 

ignited. 

Sulphat of iron (§ VIII. 9) 41,4 grs. crystallized = 31,8 g r s* 

Sulphat of alumine (^ IX. 5) 3,8 grs. ignited altimine == 17,7 dittof 

Sulphat of lime (§ X. 4) 10,17 grs. dried at 160° = 13,9 dittof 

Sulphat of magnesia (§XII. 2) 3,63 grs. crystallized •= 4,0 ditto |( 

Sulphat of soda (§ XIV. 7) 16,0 grs. crystallized = 11,6 ditto § 

Total amount of the sulphat of barytes 79,0 grs. 

* These proportions were deduced from the following experiment: 50 grains of crys

tallized green sulphat of iron were dissolved in water, and nitrat of barytes was added 

as long as any precipitate took place. The salphat of barytes after being carefully 

edulcorated and heated to redness in a platina crucible, weighed 38,5 grs. Therefore 

50 : 38,5 : : 41,4 : 31 . 

+ It may be recollected that 3,8 grs. of ignited alumine, would, according to the 

proportion before stated (§ I X . 5,) correspond to 31,6 of crystallized alum. I found 

by a direct experiment that 100 grs. of regular octohedral crystals of alum formed by 

gradual deposition from a saturated solution of common alum, being dissolved in water 

and precipitated by muriat of barytes, produced 88,2 grs. of ignited sulphat of barytes; 

so that the 31,6 grs. of alum Would correspond to 27,8 grs. of the barytic sulphat. 

This, however, could not be an accurate estimate of the real quantity of sulphuric acid, 

since the sulphat of alumine does not exist in the water in the state of alum. 

With a view to learn the proportions of acid and base in pure sulphat of alumine, I 

made the following attempt. A quantity of alumine (which had been prepared by pre

cipitation from alum, redissolution in muriatic acid, and second precipitation by car-

bonat of ammonia, and appeared to contain no impurity except a vestige of muriatic 

acid), was dissolved in sulphuric acid, and the solution evaporated to siccity. When re* 

duced to the consistence of a thick syrup, and allowed to cool, the saline mass congealed 

into a hard whitish deliquescent cake, capable of being pulverized. This was redis-

solved and re-evaporated four successive times, and the last time was made red-hot, in 

rder to expel the excess of sulphuric acid which always appeared to prevail. By this 

last operation a portion of the salt was decomposed and rendered insoluble in water, 

in spite of which the remainder still exhibited signs of acidity; The clear solution of 

this mass being divided into two equal portions, one of which was precipitated by sue-

cinat of ammonia, and the other by nitrat of barytcs, yielded 4,5 grs. of ignited alumine, 

2 H 2 
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3. It appears therefore that the aggregate of the analytical results 

would indicate 79 grs. of ignited sulphat of barytes, instead of the 

*74 grs. obtained by a single direct operation. This difference I 

apprehend to be in a great degree owing to my estimate of the 

proportion of acid in sulphat of alumine being over-rated, from the 

circumstance of not having been able to obtain a neutral sulphat 

of alumine in the experiment just related from which that estimate 

"was deduced, 

§ XVI. Silica, 

I. During the various solutions of the residue in acid, I had re

peatedly observed that, besides the selenite, (the solution of which 

for 21 grs. of ignited sulphat of barytes. From which it may be inferred, that the 3,8 

grs. of ignited alumine found in a pint of the water, were combined with a quantity of 

acid equal to 17,7 grs. of ignited sulphat of barytes. But it is assumed in this compu

tation that the artificial sulphat of alumine subjected to analysis, was in the same state 

of combination as that which exists in the water, a supposition which may not be strictly 

accurate. 

J The quantity of sulphat of barytes produced by the precipitation of a given quan

tity of sulphat of lime, was ascertained in the following manner: some pulverized 

crystals of native selenite, apparently perfectly pure, were dissolved in water and 

afterwards slowly precipitated by evaporation. The object of this previous operation 

was to obtain the sulphat of lime in a state more fit for subsequent re-dissolution. 

Fifteen grains of this selenitic residue were dissolved in water, slightly acidulated by-

muriatic acid, in order to supersede the necessity of using a large quantity of Mater ; 

and the solution, after being neutralized by pure ammonia, was precipitated by muriat 

of barytes. The sulphat of barytes thus obtained, weighed, after careful edulcoration 

«nd ignition in a platina crucible, 26,75 grs. which is equivalent to 175,6 grs of barytes 

•for 100 grs. of ignited sulphat of lime. 

|| According to Dr. Henry 100 grs. of crystallized sulphat of magnesia give 111 grs. 

of ignited sulphat of barytes. See Philos. Trans. 1810, p. 114. 

§ These proportions were deduced from the following experiment: 40 grs. of crys

tallized sulphat of soda, being dissolved in water and precipitated by nitrat of barytes, 

the sulphat of barytes3 well edulcorated and ignited, weighed 29,1 grs. 
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was attended with some difficulty, and required a considerable quan

tity of water) there always remained a small proportion of earthy 

matter, which resisted all solvents, caustic potash excepted. This 

insoluble matter, I had thought from some of the first trials, 

amounted to about 1 gr. in 100 of the residue; but from some 

subsequent experiments in which the silica was separated by caustic 

potash, there appeared to be reason to suppose that this estimate 

was rather over-rated. I shall relate the process, to which, after 

various trials, I gave the preference. 

2. 50 grains of residue being boiled with very dilute muriatic 

acid, a white fiocculent substance remained undissolved, upon which 

neither acid nor water could make any impression. This substance 

being separated and boiled in a solution of caustic potash, readily re-

dissolved with the exception of a few particles of highly oxydated 

iron which subsided. Muriat of ammonia * being added to the 

clear alkaline solution in sufficient quantity to saturate the whole 

of the potash with muriatic acid, the white flocculent substance re

appeared, which, after being well washed and heated to redness, 

weighed between 0,3 and 0,4 gr. This substance when heated 

with alkali ran into a vitreous globule, and muriatic acid being poured 

upon this, the alkali was dissolved, and the earthy matter remained 

untouched. It was therefore silica, the quantity of which may be 

estimated at 0,7 gr. in a pint of water, f 

* This precipitant, which was, T believe, first proposed by Mr. Chenevix, is much 

more appropriate than acids, because if an. excess of acid be incautiously added, the 

precipitate is re-dissolved; whilst with muriat of ammonia, an excess of the test is 

attended with no inconvenience. 

+ The presence of silica was also shewn, and its quantity attempted to be ascertained 

by the following process. A portion of residue was boiled in caustic potash : this dis

solved not only the silica, but also the alumine; both these earths were precipitated 

from the alkaline solutions by muriat of ammonia, and separated; muriatic acid being 
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§ XVII. Conclusion, 

On reviewing and connecting together all the foregoing results, 

it appears that each pint, or sixtreen-ounce measure of the aluminous 

chalybeate, contains the following ingredients: 

Of carbonic acid gas three-tenths of a cubic inch. GRAINS 

Sulphat of iron, in the state of crystallized green sulphat . 41,4 

Sulphat of alumine, a quantity which if brought to the 

state of crystallized alum, would amount to . . . . 31,6 

Sulphat of lime, dried at 160° 10,1 

Sulphat of magnesia, or Epsom salt, crystallized . . . 3,6 

Sulphat of soda, or Glauber salt, crystallized . . . . 16,0 

Muriat of soda, or common salt, crystallized . . . . 4,0 

Silica . . 0,7 

107,4 

I am not acquainted with any chalybeate or aluminous spring, in 

the chemical history of mineral waters, which can be compared, in 

regard to strength, with that just described. The Hartfell water, and 

that of the Horley-green spaw near Halifax, both of which appear to 

be analogous to this in their chemical composition, and were consi

dered as the strongest impregnations of the kind, are stated by Dr. 

now added, both the silica and alumine were re-dissolved (for silica, just precipitated 

from its solution, and not desiccated, is soluble in acid); and this solution being evaporat

ed to dryness in a water-bath, by which means the silica parts with its acid and becomes 

insoluble, the muriat of alumine was washed off by distilled water, and the silica re

mained undissolved. This method, though affording a very useful means of discrimi

nation, must obviously be liable to inaccuracy as to proportions, when very minute 

portions of silica are to be separated from considerable quantities of alumine. This 

however was the process to which I trusted on a previous occasion ( I X . 2) , to free the 

alumine from the silica which was mixed with it. 
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Garnett to contain, the one only about 14 grs. and the other 40 grs* 
of saline matter in each pint. 

No doubt therefore can be entertained that the water which is 
the subject of this essay, will be found to possess in a very eminent 
degree the medical properties which are known to belong to the 
saline substances it contains. Indeed there appears to be in that 
spring rather a redundance than a deficiency of power, and it is pro
bable that in many instances it will be found expedient to drink the 
water in a diluted state; whilst in others, when it may be desirable to 
take in a small compass large doses of these saline substances, it 
will be preferred in its native undiminished strength. 

INDEX. 
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