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CONRUSTION ANALYSIS; ESTIMATION OF JARRON & HYDROSE.
JLIPRQRD BRENSTER VORRISON.
ALAI3 OF ’39,
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COMBUSTION ANALY3I3; EITIMATION OF CAREON AND HYDROSEN.
Toe first successful atteampt io dslermine guantitatively
Lhe composition of an orgdanic substadm was made by the freat Frepch

chomist, 8ntoine CLauranilavolsier. Hiz original communication was

preseated to tna French idcadesy of Sciances im 1751. ‘ihe work may be
found recorded in tae recorts of that body published in Lhe years
17811737,

Lzvoiziar's zmathod in thescry is essantially liks the
prasanl, though the oriZinal apparatus bzg besen moch impraved. Ths
substance to be analysed is carsfully oxidised, the carbon to zarhon
dioxid and theo hydrogen Lo watar., From ths w2izhts of thesa products
tha parasatage of carbon and bydrogen i3 calculated. H2 employed in
bia resesarches the apparatos representad in Flate I,

4 gradoated bell-jar 4, fillad with air standingd aver
Farcary in the trouvgn T: into ths bell-jar 4, was Introdoced 3 Laap,
the wizsk carrvind a suall piscs of choschorus. 4 s2aand jarE, con-
tained oxyden over walsr sad was soanasted with the bell-jar A, by a
glazs tube t. The oil or aloobol for analysis was poured inlo the
lasp and tha chosphorue izmited with 2 hot wire. Combustion

{msmediataly took place, whicn was complsted by passing in oxyden {rom
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the jar E. The carbon dioxid formed was absorbed by an aguacus
solution of potassium hydrate, and fros the volusme of the gas with
that of the oxyden resaining, the resalts calculated.

it the time when this work was dona, msana for the accurats
determination of scisatific constants had nat bees developed, and
Lavoisisr's results srs obvisusly incarract. Neitber the axast
forsulae of carbon diocxid and watar, mor ths specific gravily of the
t#o gases had ysl been ascartaimed. 3till we may conzider the results
obtained by bim of valua: for if the original dala be rscalculated
wilh modern conslanls, hiz analysis will compare very favorably with
subssauent and more famous work on thls subject.

Later the method was modified Ly LHe use of lime water for
absorbiag tha carbon dioxid, ihe sstlsr by a “deliguescant” salt.

1n 1304 Tasodor V. Saussurs, The’ nard and Portbelol workad
oo the subjsst of copbustign analysis, They mixad ihe ordamic sub-
slance with oxyges in a stale of vapor, and exploded the faseous
sixture. The products of sxplosion were analysed, and the forsula thus
asszerlained. 7Tndnard dezomposed tha substance at rad heal, ccllscting
the resulting #a3e3 for analysis. While Lbese investigations faollowed

in an sra od bizher cheszical development, thz rasults of these sxper-
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igments wers not so acourats as the work of Lavolsier.
The lavestisations of OGay Lussac and Thdnard proved far
mors satisfactory. Followinz io the wake of Lavoisiar's later work,

thay tried oxldizing tha substance with rcotassiox chlorats, colleating

the carbon 4ioxid in a bell-jar and avsorbing #ith votassium hydrate,
making an indirect determination of the water. Fisir apparatus is
orizinal and interssting. (Flata IT) The finely divided ordanic
substance ls aix=d with potassias chlorats in powder. The resulting
mizxture is pressed into small pills and dried. & bard ¢lass tube T,
slosed at one end is placed on a sharcoal furnace or an zlcohol lamp.
Tha tube i1z fitted w#ith 8 Zlass stopcosx 3, bhavinZg a pit bored inmte its
sida. A welghed guantily 2f pills i= taken, cona 18 plaged in the pit
of the slopcock 3, which is turned and tha pill falls lo Lhe bottom of
the red-hot tube T, whare it iz iswwdiasl=ly vavorizad. The dases
forzed are collsclsd over marcury ia thes Sradpatsd pell-jar 4. ks soon
as all are added, nydrosen iz mixad witn tha counlteats of the receivar
and the mixtars sxploded., Tha carbon dioxid is absorb=d by caustic
potash, and {rom the voluma of Lbhe two Zases with Lbe weifht of the
substance the guantity of malsr is found. MHinelesn orfanis subslances

wara analysed by this method, four contalning gitroZen,
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The work of Berzellus in 1314 with bis improved sethod was
vary important in establishing that *all organiz sospoonds althoudb
in most casss possessing a sogewhat cosplicated somposition, obay the
la®s of coastant and zultiples progortion applicable to inorsfanic

cdmpounds,” Hers the apparatus is sozewhal similar to the prassnt

form. The cosbonation tubs T, is drawn out to a {ine point, not unlike
a bayonetl, and contains a mixture of ths zulslapce with potassium
chlorata in layers. (Plate I1I1) THe h2al is supplied from a charcoal
furpace aod the products ol coabustion ars driven into abscorption
apparatos. The cosbustion was completad with oxyZea. The raesults of
Barzaliuas paved the way Ior tne classizidl ressarchbes of Juslos voo
LLlebid al the laboratory in Jlsssen, and the pressnt systaw of
conbustion analysis.

The inveslifatiops of Liskif extszanded from 182Z-1881, The
potash bulb was nos described until the latter date. =is method is as

follows; The oxldising agent is copric oxid, previcusly drisd Lo fnsure

agourats results, Tha cogbostion takes plaze in a2 hard glass tube T,
drawn out to a fige poiolt at oms end F. Dupriz oxid is poored lolo the

tube to the point O, then if the opsanic substance i3 a solid, npon-
wolatile or difficultly wolatils, 0.7 “%2 0,37~

LT !

ars taken and placed

4
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in a small zortar. Oupris acid is added and a thoroush mixture made.
This is then poursd into the tube to a certaian point D, the space
depending on the combustibhility and volatility of the substance. Next,
the tabe is fitted with s cork 3, tesring a calcium ehlorid tube Ca,

and a potash bulb K. (Flate [V} deat is applied carefully so that

the gas passes recdularly theoudh the potash bulb. fThe potesh balk
carriez g small tobe b, filled with small luaps of potassium hydrats,
to insure complets absorption snd prevant the exit air from ocarryind
avay any Bsgueous napor in the potash bulb, Oftentimas a few piaces
of solid potassium chloratz sre glaced in the bayoaat tube, On heatin%
oxysen is gencrated wbich completss the combustion, Whesn nc more
bubbles pass tarough Lbe potash apparstus, the tip of the tubs is
broken off wilh the pliers and them zttachad to a3 casstic potash and
galeionw chlorid atsorption apparatus. The weizaed potash tube is attiash
ed to an aspirator apd air sucked Lhrough the apparatss to allowm the
agueous vapor and carpon dioxid Lo pass iate the absorplioo tabes.
Than altap this has besn satisfaclorily completad, the Llubes are dis-
sonnected and weizhed. The differances ia m=ishts give the carbon
dioxid aad water found. Volatile liguida are xeizhed in small glass

tobes, bavios a lopg point, [ig. 1. Tha polal is broken off and the
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tubs dropped into the combustion apparatus and cupric oxid is added
as befors.

Diffisultly volatile liguids are seighbed in short glass
tubes, into shich tbe liguid is added by a capillary tube, They ars
placed in the combustion tube with ocuprie oxid as uwscal. [ead abro-
mate has been used as as oxidising agent with Jood rasults. Wany shes-
ists use a sismilar apparatus, bot making the combustloa in 3 stream

of oxyegen. Anothar form of tube has been desvised about 12-15 -t
kidae, 'fic, 2) Lbe l=odth varyio? with the furnace used. This is [itt
tizhtly with bored corks. £bout five centimetars from the cork ia'lufi
frea, then foilows & copper oxid spiral a, and forty-five csatinetars
ol ocoarse cupric oxid, and lastly s shorl copper oxid spgiral. The
soshustion i3 sads in & manner sizilar to Liskid's, tha orzamic =u0b-
stanse teinz bural is & olatioum or porceladn boat. W. Kopfer has psed
g2 tube fitted with platioum black asd asbestos, which 1s especlally
ascsurate in Lhe detsrzination of bydroZen. Vthe cosbustisn is carried
on in 'a straaz of oxydsn or air.

Hith thess modera metihods which ara tha rasult of over =2

bhundred years of patieat investidation, orfanic chesistry has bean

-placed on a firm basis and the old line betssen organic and inorganis
‘chenlsiry has disappearsd.
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