








e Experimmts en earbonated Mydvogen Gan
Finding from the et experiment and other fimilar ones, that the carbona

dhyi e
gas which was the fubject of them contained a very lxgé-mktﬂrg of azotic gas, I again 5
fubmitted to diftillation a quantity of the acetite of pot-afh, with every precaution to prevent
the adulteration of the product with atmofpherical air. Such an adulteration, T have ebfgrtgﬁ,
impedes_confiderably the dilatation of the gas, and for a time even entirely prevents it,
"This explains the failure, which fome experienced chemifts have met with in their attempts
to expand the carbonated hydrogenous gas by eleQricity. Gas which is thus vitiated bee
comes, however, capable of expanfion after expofure to the fulphure of pot-ath. gl o |
. Experiment 3. Carbonated hydrogen 340 meafures were exploded with the proper proe -
portion of oxvgenous gas. The carbonic acid produced amounted to 380 meafures,and the
refidue of azotic gas was 20 meafures, ‘ :

Experiment 4. The {ame quantity, when expanded to 690, gave on combuftion 380 mﬁ_ca-l ‘
fures of carbonic acid, and 19,8 of azotic gas. ! s e

Experiment 5. Three hundred and fiftcen meafures of carbonated hydrogen yielded 354
meafures of carbonic acid, and 18,5 meafures of azote. ;

Experiment 6. The fame quantity, after expanfion to 600, afforded the fame produéls of
carbonic acid and azotic gafes. ;
Experiments 7 and 8. As much carbonic acid was obtained by the combuftion of 408
meafures of carbonated hydrogenous gas, expanded from 200, as from 200 meafures of the

<pon-eletric fired gas ; and the refidue of azotic gas was the fame in both cafes.

It is unneceflary to ftate the particulars of feveral other experiments {imilar to thofe-above
gelated, which were attended with the fame refults. They fufficiently prove that the a&ion
of the ele@ric fpark, when paffed through casbonated hydrogenous gas, is not exerted in the
decompofition of carbon; for the fame quantity of this fubftance is found after as before
ele@trization. Even granting that charcoal is a compound, the conftituents of which are
Beld together by a very forcible affinity, it does not appear likely that the agency of the
ele&ric fhock, which feems in this inftance analogous to that of caloric, thould effect its
decompofition under the circumftances of thefe experimeats. For it is 2 known property
of charcoal to decompofe water, when aided by a high temperature ; and its union with
oxygen is a much more probable event when this body is prefent, than a feparation into its
conftituent principles.' As an argument alfo that water is the fource of the light inflam-
mable air in this procefs, it may be C(bferved that the dilatation in Dr. Auftin’s experiments
could never be carried much farther than twice the original bulk of the gas*. This fat
evidently implies that the egnanfiod ceafed only in confequenee of the entire deftrution of
the matter whofe decom[%ﬁtiqn. afforded the light inflammable air ; and this fubftance could®
not be carbon, becaufe Dr. Auftin admits that a large portion, and: I have fhewn that e
whole of it, fill remains unaltered. - .

If the dilatation of the carbonated hydrogenous gas arofe from the decompofition.of water;.
she effec fhould ceafe when this fluid is previoufly abftracted. To afcertain whether -

% « After the inflammable air has been expanded to. about double its ariginal bulk,” fays Dr. Auftin, .
4t ¥ de not find that it increafes further by continuing the fhocks. Conceiving thar the:progrefs of the decom--
# pofition was, impeded by the mixture of the other airs:with the heavy inflammable, [ paffed the. {park.
s through a mixture of the heavy indammable air and light inflammable; but the expanfion fucceeded nearly.
a5 25 well 23 when the heavy inflammable was ele@rificd alone.” Phil, Tranf. vol, IXXX. p. 52« 3 his



i i Experiments on carbonated Hydrogen Gas, ; 248
tﬁwff%@fﬁﬁﬁﬁéﬁ@g%@ld really follow, I expofed a portion of the gas for feveral days be}or;
ele@rization to dry cauftic alkali. On attempting its expanfion, I found-thai it could
not be carried beyond one fixth the original bulk of the gas. By 160 very ﬁrong éx«
plofions it attained’ this fmall degree of dilatation, but 8¢ more produced not the Jeaft
cﬂ’e@}i though the former number would have been amply fufficient to have dilated the gas
in its ordinary ftate to more than twice its original volume. drop or two of water being
-adixﬁitted ‘to this portion of gas, the expanfion went on as ufual; and I may here obferve, that
when a little water gained admiffion into the tube along with the gas, in any experiment,
whigh often happened before I had acquired {ufficient expertnefs in transferring the air from
water to mercury, the dilatation went on with remarkable rapidity. S, Gild
_ Carbonic acid gas, according to the difcovery of M. Monge *; undergoes, when fubmitted
to tt_xe ele&ric thock, a change fimilar to that effected on the carbonated hydrogen; and the
_expanfion has been fhewn by Meflieurs Landriani, and Van Marum +, to be owing to the

fame caufe, viz. the extrication of light inflammable air. The added gas, M. Monge ably.

oceed from any other fource than the water held in folution by all aériform.
cury. That the decom-

o

contends, cannot pr
bodies, the oxygen of which he fuppofes to combine with the mer
ponent of the water, however, in the experiments which I have defcribed, is not a metallic
body, will appear highly probable, when we refle@ that there is prefent in them a combuftible
fubftance, viz. charcoal, which attralts oxygen much more ftrongly than metals; and the
following experiments evince, that the mercury by which the air was confined had no fhare
in producing the phenomena. : - : ;
Experiment 9. A portion of carbo
clofed at one end, into which a piec

nated hydrogenous gas was introduced into a glafs tube
: e of gold wire was inferted, that projected both within:
and without the cavity of the tube. The open end of the tube was then clefed by a ftopper. -
~ perforated alfo with gold wire, fo that eleGric fhocks could be paffed through the confined
air without the contaét of any metal that has the power of decompofing, water.. On open--
ing the tube with its mouth downwards under water,. a quanticy. of air immediately rufhed

out'
Experiment 10+
ing over water,

duétors. ,
We have only, therefore, in the two preceding experiments,.one fubftance in.contact with:

the gas whica is capable of decompofing waters,. viz, charcoal.. The union of this body,
_ with the oxygen of the water would be rendered pajpable by the formation of carbonic
acid; but Dr. Autin did not obferve that.any precipitation was accafioned in lime water by,
agitating it with- the ele@rified gas. On. pafling up- {yrup Gf violets o the eleCrified air,,
with the expe&'azion‘of.its‘indicaging the volatile alkali, asin the experiments of Dr. Anftin,
o change of colour took place, though the-teft was of unexceptionable purity.- On exa-
mining, however, whether any. alteration of. bulk had been.produced in.the air by the.con
ta& of this liquid, it appeared that of 709 meafures 100 had been abforbed.  Sufpeting .
¢hat the abforption was awing to- the psefence of carbonic acidy I introduced fome lime
water to a volume of the expanded gas,. amounting to 556 meafures,, when they were ime-
mediately reduced to 512. The contra&ion would probably have been {till more remarke-

The dilatation of the gas: wés found ‘to proceed very rapidly when ftand--
and. expofed to the action of the ele&tric fluid, conveyed by gold cons-

- % Journal de Phyfique, XxiX. 277 +:Annales de Chimie, iic 2735
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 able,if the gas had

ifling 5 but iy friend Mr. R

the lime water was fling 5 bat 1

feveral of the other experiments, and whois much cor sl
fa8ls, was fatisfied that after a while he faw fmall flocculi of 2 precipitate.
the g;grcury, This contrafion of bulk cannot be afcribed to any other ¢

forption of carbonic acid ; f(;, befides the fa&t, that the colour of fym;rdaﬁ

curmeric, which I alfo tried, were not affeétéd by expofure to the clecrified gas; Lh
objedion to the abforbed gas being ammoniac, that no diminution either of bulk o

parency occurred on the admixture of muriatic acid gas with the ele.&riﬁ,eiqﬁi‘mfmj
ammoniac would have been exhibited under the form of a neutral falt, Whenmm =
baﬂ‘ed up to this mixture of the two gafes, there was an abforption not only of theomumiitic
zas but of fomething more. Ziinek 538 G TS
Conceiving that the demolition of charcoal, by the altion of the electric fluid, was fuffi.
ciently proved by his experiments, Dr. Auftin afligns the evolved hydrogen as one of its
contituents, and the other he concludes to be azote. ~ This inference, however, vefts almoft
entirely upon eftimates in which material errors may be difcovered.  Some of thefe itmay
be well to point out for the fatisfattion of fuch as have acquiefced in Dr. Auftin’s opinion.
The carbonated hydrogenous gas fubmitted to Dr. Auftin’s experiments, clearly appg{ué;
from his own account to have been largely adulterated with azotic gas. One fource,ﬁxf its
impurity he-has difclofed; by informing us: that the gas « had been very long expofed to
water* ;” for Dr. Higgins has fomewhere thewn, that the heavy inflammable air, after flands
ing long over water, leaves alarger refidue of azote, on combuftion, than when recently pre-
pared +. It is probablealfo, that the proportion of azote derived from the water would in<
creafe with the time of its expofure; and thus a fertile fource of error is fuggefted, which
appears wholly to have efcaped Dr. Auftin’s attention. In repeating his experiments, I was'
careful that comparative ones, on two equal quantities of the eleirified and unelectrified gasy
fhould be made without the intervention of any time that could vary the proportii_m of azote
in either of the gafes. : . e
To the gth experiment, in which the quantity of azote feems to have been increafed to
ele&rization, I muft repeat the objetion, that a fufficiency of oxygenous gas was not ufed in
the combuftion. In the 8th experiment, 2,33 meafures of the pnele&riﬁed air were\ﬁr_eé-vgid;
4,17 oxygenou§ gas, and only 0515 of the latter remained above what was fufficient for fatura-
_tion; but in the gth, though the 2/83 meafures were expanded to 5,16, the quantity of
ox‘ygén employed was 0,08 lefs than in the former experiment; and it may therefore be
prefumed, that a fmall quantify of inflammable air might efcape unaltered, and might add
apparently to the produét of azoter In'the 8th experiment, alfc, the portion of oxygenoys
gas that was more than fufficient to faturate the carbonated hydrogen, would probably com=
bine in part with the remaining azote, as in the experiments of Dr. Higgins { and Dr.
Prieftley §. But in the gth, the quantity of oxygenous gas was hardly {ufficient to faturate
% Phil. Tranf. Ixxx. g4. 8 ¥ 3
4 Similar falls refpefting the deterioration of other gafes by ftanding over water may be feen in Df-
Prieftley’s Experiments on Air, vol, i, p. 59. 158. I found that oxygenous gas from oxygenatcd:l.nﬁﬁ‘:"“f"’f
pot-afh acquired by expofure a few weeks to water, .125 its bulk of azetic gas. - 34

1 Experiments and Obfervations on Acetous Acid, &6 pe295.
" -8 Phil. Tranf, 1xXix. 7,
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Obﬁrmmw on Metallic Money; chiefly directed to afurtam tbe mof} adwrztageou: D ﬁrlbutmn 7
and Figure of Gold, Stl'wr, and Copper in Gazm.

)
I F the value of fcience be meafured by its unhty, there is no part of human knowledge
that will rapnk higher than pohtxcal econ‘ogny If we juftly applaud the inventor, ‘who vby
the conftru@ion of a machine, or the improvement of a chemical procefs, has added to the
fum of our enjoyments, in one fmall part of the great fcheme: of focial life ; how much more
is due to thofe, who, by inveitigating the procefles upon which that fcheme itfelf depends,
have added to the facilitics of mutual intercourfe, and given vigour to every department of
altive induftry? - bk

When we contemplate the ftate of man, fupported merely by the art of the hunter, or by .
the immediate products of the earth ; aflociated lefs for the purpofe of mutual affiftance in.
the arts than for predatory enterprife or dire&t refiftance againft the oppreflion of his neigh--
bours ; we are almoft inclined to think him of a different fpecies from the fame creature:
in the civilized ftate. Upon examination, however, it appears, that the inevitable neceflity
of events has produced the difference. The variety of produ&ions, of wants and of fabrica-:
“tions, has givenrife to barter or exchange. ~Mutual fupply has increafed the fubldivifion of
labour, and improved the means of conveyance.” Streams, roads, fhips and carriages, have ex-
tended this beneficial intercourfe. Confidence between man and man has advanced the moral
principles of fociety, and afforded a progreflion, of which the paft gradations may indeed be,
traced, but to the future part of which the imagination can fcarcely afford a prebable outline..

Among the impediments to commerce, the greateft undoubtedly is the charge of conve}_
ance from place to place. -This is the great obftacle which limits the exchange of com-
‘moditics from one extremity of the world tothe other. Whenever the charges of carriage
arife to fuch an amount as t6 equal the effeGtual return in any remote market, the motive .
fos conveying merchandize to that place ceafes. If goods were always exchanged for goods,,
it is clear that the conveyance, under tie uncertainty of difpofal, would take place to a very
fmall diftance indeed ; and the' labour required to difcover the perfons willing to exchange.
would greatly enhance the charge. It would require a volume to enumerate and defcribe
the expedients, moral as well as mechanical, by which thefe difficulties are in part {ubdued,.
and {till more to deduce their ongm and general effe@s. One of the chief of thefe expedi-
ents confifts in the ufe of fome article of merchandize, as the medium of exchange, which
fhall be acceptable to.every man, and will therefore be reccived and held by the feller of any
commodity until he fhalk meet with znother mdmdual .who' he- knows will again take irfor :
the article he wants. .

Ia the ifland of Madagafcar, it is faid, that the exchangeable value of goods is reckoned in:
hatchets, bullocks, and flaves ; thefe commodities being univerfally vendible, and for that
reafon every where reccived. Smith affirms, that nails anfwer the fame purpofe in fome
parts of Great Britain, Thefe and other inftances may ferve to thew how a preferable

* medium of exchange becomes adopted, and it will without difficulty be feen that the fcarceft
and leaft deftructible metals muft have at length become the univerfal fubftitutes. For their
value docs not depend on their figure ; they may be fubdivided and joined again without
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E T Inches 1n{{nches in Grammcs ‘-\_;,,-'Mceres. Lx? (ﬁches in [qc,hes in
\ s " |Litres,. Litres. S 4 s i threa 3 L:;tges.
0.0164 T6108 3.7‘391 0.0435 |51 | 1.2950 0.8340 | 935.46 | 192.89
9.9336 1 7.5643 | 0.0871 || 52 | 1.3204 | 0.8513 4 240.07 | 196.67 | 2.9¢
13-850 | 11.846 | 0.1806 || 53 | 1.3458 | 0.8677 } 24469 200,45 |*2.3078
18.467 | 15,198 | 0.1742 || 54 | 1.371F | 0.8810 | 249.31 | 204.94 | 2.3513
93.084 | 18.911 | 0.2177 || 55 | 1.3965 | 0.900% | 253.92 | 208.02 } 2.3948 °
97-701" | 92.693 | 0.9613 l 2671 1.A910 | 0.9168 | 258.54 | 211.80 | 2.4384 &
32.318 | 96.475 | 0.3048 || 57 | 1.4473 | 0.9332 | 263.16+{°215.58 | 2.4819, =
56.934 | 30.257 | 03483 | 58 | 1.4797 | 0.9495 | 267.77 | 219.36 | 2.5255
: 3| 41551 | 34.039 | 0:3919 || 59 | 1.4981 | 0.9659 | 272.39 | 223.15 | 2.5690
#0.2539"| 0. 1(37 | 46.168 \37.821 | 01354 | 60 | 1:5235 | 0.9823 | 277.01 | 226.93 | 26196
fl | 0.2798 | 0.1801 | 50,785 |-21.60% | 0.4790 || 61 | 1.5489 | 0.9986 | 281.63 4&30.71 | 2.6561
19 | 0.3047 | 0.1965 | 55.402 | 45.386 | 0.5925 || 62| 1.5743 | 1.0150 | 286.24 4@84.49 | 2.6996
13 | 0.3301 | 0.2128 | 60.018 | 49.168 | 0.5661 | 63 | 1.5097 | 1.0314 | 290.86 238.28 | 2.7432
14 | 0.3555 | 0.22927 61635 | 52.950 | 0:6096 || 64| 1.6251 | 1.0478 | 995.48 } 242.06 | 2.7867
15.| 0.3809 | 0.2456 | 69.252 | 56-732 | 06531 || 65 | 1.6505 | 1.0641 | 300.09 215.81 | 2.8303
16 | 09063 | 0.9619 | 73.869 | 60.51% | 0.6967 || 66 | 1.6758 | 1.08054 804,71 | 249.62 | 2.8738
17 ‘ 0.4817 %0.9783,~ 78486 |- 64.297 | 0.7402 || 67 | 1.7012 | 1.0969 | 309.83 | 258.4D | 2.9174
18 | 0.4570 | 0.2947 | 83.102 | 68.079 | 0.7838 || 68 | 1.7266 | 1.1132 | 813.94~) 857.19 | 2.9609
19 | 04824 | 0.3111 | 87.719 | 71.861 | 0.8273 1 69 | 1.7520 | 1.1296 | 318.56 | 260.97 | 3.004¢
20 | 0.5078 | 039/+ 92.336 | 75.643 | 0.8709 | 70 | 1.7774 | 1.1460 | 323.18 | 264.75 | 3.0480
21| 0. 5332 | 0.3138 | 96,953 | 79.495 |"0-9144 \—71_7.8028 1.1623 | 327.79 |.268.53 | 3.0915
99 | 0.5586 | 0.3602 | 101.57 | 83.207 | 0.9579 || 72| 1.8282 | 1.1787 | 332.41 | 27231 | 34851
93 | 09840 0.3765 | 106.19 { 86.989 | 1.0015 1| 73 | 1.8536 | 1.1951 | 337.08 { 276.10 | 8.1786
94 o@uo; 0.3929 | 110.80 | 90.772 | 1.0450 || 74 { 1.8790 | 1.2115 | 34L.64 | 279.88 | 3.2222.
95 | 0.6348 | 0.4093 ‘ 115.42 | 94.554 | 1.0886 ‘,‘; 75 | 1:9044 | 1.2278 | 346.26 | 283.66 | 3 2657
96 | 0.6602 1 0.4256 | 120.01 | 98.836 | 1.1321 || 76 | 1.9298 | 1.2442 | 350.88 | 287.44 | 3.3092
97 1 0.6856 1 0.4420 | 124.65 | 102.12 | 1.1757 || 77 | 1.9562 | 1.2606 | 355349 '29].23 | 3.3528
o8 | 0.7110 | 04584 | 129.27 | 105.90 | 1.2192 || 78 | 1.9805 | 1.2769 | 360.11 | 295.01 | 3.3963
99 | 0.7364 | 9.4748 | 133.89 | 109.68 | 1.2627 || 79 | 2.0059 | 1.2933 | 864.73 | 298.79 | 8.4399
30 | 07617 | 0.4911 | 138.50 | 113.46 | 1.3063 | 80 | 2.0813 | 1.3097 | 369.34 | 302.57 | 3.4884
“31 | 0.7871 1 0.5075 | 143.12 | 117.95 | 1.3498 | 81 | 2.0567 | 1.3261 | 273,96 | 306.35 | 3.5270
32| 0.8125 | 0.5239 | 147.74 | 121.03 | 1.3934 || 82 | 2.0821 | 1.3424 | 878.58 | 810.14 | 3.5705 -
33 | 0.8379 | 0.56402 | 15285 | 124.81 | 1.4369 || 83 | 2.1075 | 1.3588 | 383.19 1.313.92 | 3.6140
34 | 0.8633 | 0.5566 | 156.97 | 128.49 | 1.4804|| 84 | 2.1329 | 1.3752 | 38781 | 317.70 | 8.6576 -
.35 | 0.8887 | 0-5730 | 161.59 | 182.88 | 1.5240¢] 85 | 2.1583 | 1.8915 | 892.43 | 321.48 | 8.7011
36 |-0.9141 | 0.5894 | 166:20 | 136.16 | 1.5675 || 86 | 2.1837 | 1,4079 | 897,05 | 825.26 | 37%47
37 | 0.9395 1 0.6057 | 170.82 | 139.94 | 1.6111 || 87 | 2.2091 | 1.4243 | 4C1.66 | 329.05 | 3.7882
38 | 0.9649 1 0.6921 | 175.41 | 143.72 | 1.6546 || 88 | 2.9345 | 1.4407 | 406.28 | 832.83 | 3.8317
39 | 0.9903 10,6385 | 18006 | 147.50 | 1.6982 || 89 | 2.9599 | 1.4570 | 410.90 | 336.61 | 3.8753
40 | 10157 | 0.6548 | 184.67 | 151.98 | 1.7417 || 90 | 2.9852 | 1.4734 | 41551 | 840.39 | 89188
41 | 10411 1 0.6712 | 189.99 | 15507 | 1.7852 || 91 | 2.3106 | 1.4898 | 420.13 | 34418 4 3.962%.
42 | 1.0664 | 0.6876 | 193.91 | 158.85 | 1.8288 || 92 | 2.3360 | 1.5061 | 424.75 | 347.96 | 4.0059
43 | 10918 | 0.7040 | 198.52 | 162-63 | 1.8723 |93 | 2.3614 | 1.5295 | 499.36 | 851.74 | 4.0495
44 | 1.1172 4 0.7203 ' 203.14 l 166.41 [ 1.9159 || 94 | 2.3868 | 1.5389 | 433.98 | 855.52 | 4.0930
45 | 711426 | 0.7367 | 207.76 | 170.20 | 1.9594 || 95 | 2.4192 | 1.5553 | 438.60 | 859.80 | .1865
46 | 1.1680 1 0.7531 | 212.37 l 173.98| '2.0030" || 96 | 2.4376 | 1.5716 | 243.21 | 863.09 | 4.1801
47 | 1.1934' | 0.769% | 216.99 | 177.76 | 2.0465 || 97 | 2.4630 | 1.5880 83 | 866.87 | 4.2236
48 Iglsg | 0.7858 | 221,61 | 181,54 | 2.090@ 1 98 | 2.4884 | 1.6044 | & | 870.65 | 4.2672
49 | 1.2449 | 0.8022 | 9926.92 | 185.33 | 2.1336 || 99 | 2.5138 | 1.6907 | 7 4.3107
40 | 1.2696. | 0.8186 | 230.84 | 189,11 | 2.1771 ||100| 2.5392 | 1.6371 | 4,3543
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