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THE. " D-LINES " SPECTRA.-ARE THEY DUE
TO WATER?

By LIEUT-COLONEL V. A. Ross, late R. A.

In the year 1834, NMr. Fox Talbot, F. R. S., attributed the
all but omnipresent rays affording the above-na;med spectra
to water, on accouint of its universality bitt the celebrated
experiment of Kirclioff has, since tlen, reversed that opin-
ion, and bestowed the power of emitting orange rays upon

sodium alone.
Is it not more reasonable, however, to suppose that sod-

ium has more attraction for water than any otlher substance,
tl'an to imagine sodiuim contained in every possible sutb
stance, from thie eternally-burning Stun himilself, dowvi to
every particle of our atmosphere ?
A main nieed not be ai clheimiist, or pvrologist, to observe

thlat, if lie holIs in plaltinum tonigs a fragment of warble,
or artificial carbonate of limve, or miiaginesia, before the blow-
pipe, a stronfig orange ilaenc allording " D)-lines sspectra is
emittied 1y the fra. tie nt, ou/l' so as it is impetr/if/rh cat.
ciued/, or, in other wor(ls, has lost its carbonic acid ga's.
WVlien calcination is complete, it begins to glow brightly,
and enmitsino coloredl " Ilanic " at all. I-et tis call this oralige
flame (a) in thtis case. Accordlinig to modern chemnical tieo.
ries (a) can onily be one of tvo thiings; carbonic acid gas or
sodium. It cannot be cirbonic acid, which so far froml being
combustible, is uised to " l)utt ouit " tlamne. It can1 le I)roved
not to be sodiutim by making it imipinge uipon a bead of pure
transparetit boric alcidl, in whiich it caulises, after a tiiuie,
Opale/sence. Thlis opalescentce is -e'mv'd by' the similar im.
pingemient tipot, the beado1f all indbititalle sodiltn orange

flamie. Reasonable clhetniists, therefo ire, uwill lnot lie iielinmed
to contradict Eluclid that thc same cause producing precisel-
opposite eflects is a)a du/.ioium ad/'sunlum. Moreover, for
the suipposed sodium to have been witll the marble, and not
withi the marble after calcination-" hicel ul/uiVe," like the
ghlost of lIanmlet's papa-is another absurdity, hlich no
modern clhemist would re(quiirc its to believe, although some
are very exacting if not always exact. 1May I hope that
most clheraists will l)e now inclinied to admit. first, that (a)
can be due ne itlher to sodiium nor tI) carlbonic- acid ; and
socondly, that it lmust, therefore, ie dtIe to somniething else:
and this is the very impression that occturred to tuie after
thinking profoundly over the matter for scveral years.

Indeed, I suggested to Mr. Hlennessy, wlho was eng;aged
in making atmospheric observations at -Mussooree, in
India, with a spectroscope belonging to the Royal Society-
and who was elected an F.R.S. for his pains-that the
D-lines" were due to vater, not sodium, so long ago as

i871, and oie was very much struck by the stiggestion.
The methods I adopted to prove the truith (or imnprob.

ability) of the suspicion whichi thuis arose in my mind were
as l'ollows:
x.-rhe whole of (t) in a weighled fragmiient of pure

marble was olitained by fusing it carefully before the blow.

pipe int a tra;lslparent bead or boric acid, whieti the earbniCm
a1c:1i gas, ilieli we mlay Call (/i), escapii'l ill lilblesl witl
great ell;iivescence, (a) remaining blehintd as opalescentce,
and the lime (c) co utining with a portion of the borie acid
to torm a ball contaiined in the bead-let us call the bead
((1). I found the weight of the lime bom-ate ball (c a) bore
the same relative proportion to that ot the nmarble (a b3)
whether the latter had been previously calcined or not, so
that the opalescence in ((d) could not possibly h'ave been
part of (c) wlhile (b) cscaped in bubbles; tlierefore the
opalescence test have been due to (a) or-

J (bal 1) +(a bc) + 2 (d)-(b) = f (ball)
(hydrated boric acid)
(a d)

I could not isolate (at) any furtlier than this, because (a d)
or what I believed to be hid,Aa(i'd /boric acui/ is, naturally, as
soluble in vatcr as ordinary boric acid, so I tried-
2.-Observing that platinum in considerable bulk also

produces (a) in a ratio incrcasing with the decrease ot
temperature down to a dull red heat, I fused an ounce of
crystallised boric acid in an open platinum dish at red

heat, and obtained a new kind of boric acid, which turns
brown with a strong resinous smell, on being ignited, like
that of burning sealing-wrax, affords a slightly-oranged
" flame "-for the green pyrochrome of the boric acid ovex-
powers that of (a).-and forms an opalescent bead, which
reacts, as I believe, with much greater acidity before the
blowpipe than ordinary boric acid does.

Thtis I call p/ai'inist'd or h1t'dalcdlAon acid, and shall be
hippy to show it to any chenmist who may consider the
natter to be stufficietly inerest ng.-Emiis/: Mcchanic,

AN IMPlORTANT DISCOVERY.
A discovery in chemistnv has just been puiblishcd, which

bids fair to intiluenice agriciltuire in a manner that mar be
ivellIdescribed as revolutionary-. It miust soon compel the
attention of fairmers and manufacturers of artificial maniures
everyiwhere. The essential part wlhich} ammioinoia plavls in
vegetation need not here be dwewit upon, andnio one; will
qutiestions thte desiralbility of securing it cheaply and in qulan-
tity. 'iiie importance of the receint feat of Messrs. Rick-
nmia tt Thompson, of Elngland, disclosing a plan by wh ich1
:ttnmoniuml sulphate cIn beml'ade aild Sold with prtit at
two cents a1 pound, will not, ilterefore, he liable to l)e oover-
estimated. hle following account of thic process is taken
fromtih(l /ChOnical .\,'s.,'. .

WVithlini the last twenCt vears thle mnnufacture of ammonia
sylitileticallyilhas beel several ti iies attempted, and tiougl
in every attemlit it is l)rol)al)le that aiionia. has beei made,
it has never been ptroduced on a commercial scale. In all
these attempts hle piroceSs has been t) conibine tile nitirogen
and hydrogen dIaectlyv at a low teml tal-ue, and receive the
anumil10oti;ill solultioll ill water, or liv siubstitution, tirst form.
inig a eyani(le at a lhigher 1healt, ai.d theni indircctlv plioduc-
itng amm11i1ollia by thle decom position of tile cvanide, the restilt
in b)0th cases being amimionia in soluitioni with water. Rick-
man & Tl>ompson', l)rocedure is altogether dillkrent, they
prodiuce ammnioiunL chloride direct, eithier in dr- powder or
in soluttioni, and this by tihe simplest and most inexpensive
me;ans. I nsteadi of eni lploving retorts, as in all otlier places,
thev merely utse a closed birick turnace, the ash-pan of whIiclh
regrilates the sopply of air, and they cause the vapor of
wvater to he pro(luce(l by thle waste hlC;et of tihe furnace itself.
With the exception of abouit a bisihel of coke for starting
the fitrnace, the deoxid,z.ing iaterial and( only fuel uisetd is
coal-dusit. '1'lie grea't (ithililty in makinwrigmnmonia from the
nascenit hydrogen of wvatcr and the nitrowen of the air is the
restricted limiits (if temlierature between generation and
lecompos;tion, it heitig necessary that carbon, howcver used,

shiouild be at a full red heat to decompose the vapor of water,
and at a brighit-rcd heat to decompose ammonia. Now,
imniionitium chlt ride uiti(ler the sanmc con(litioins is simply

volatil ized and not dlecomposed. As chloride of sodium or
of calcit.U is decomp sed at a fuill red heat in presence of
nascent anmnionia, thleaefore one of tltese chlorides isimixed
with the coal that ammnoniuti chloride may lbe foimned *so
t;tt if lbv eat1;1ce tilt- hiat shoulld lbt raisetoI ahi igltred,
1n1o 14is %Vill lie. sittNIaleld-thle at'iIIII,iIiieblb itid is Simtly-
voliili/ed, y tle%se titeatis a gt eateriatige of work ilig
ttimpetlat toe is olbtainetd . At the pesvetill t1I te, itlih thle
c(lisuitinipiton of fiot 20 tt) ;: lI)S. of coal-dust and salt
mixed, fro-ii two or lihree lbs. of aiiiumotuiuimii chliloride is
formeed.

A NFvw AUtDI'ItHONE.-Further experiments on the tim-
bre of musical instruments as rendered bvthe audiphone
have led me to the selection of the following as a distinct
improvement on the birchwood veneer, both for musical
purposes and also for ordinary conversation. It has the
satne advantage as my previous fornm in not requiring to
be held by the hand, it costs nothing, and requires no
making. Take a sheet of stifl brown paper about Ii x iSinchies, thc paper being such as is ordinarily used for mak-
ing upheavy parcels. Ptit the ends iogether, the middle
forming a loop, and hold the ends between the teeth. The
paper,must be pretty stiff. as the loop must stand out
round and full, and of course the paper must be without
folds or creases. TuoNt,Ms FLETCIIER.

I

 o
n 

N
ov

em
be

r 
19

, 2
01

5
w

w
w

.s
ci

en
ce

m
ag

.o
rg

D
ow

nl
oa

de
d 

fr
om

 

http://www.sciencemag.org/

