Detezminailon of the Hrérvomen - Carbon Monoxlde Ratios
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.g,pé. the Onween-Containing G""mm& Ain tha Producis.
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A Ressgons for Sxtending the Braiustions.
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The n - R agustion permits the cslounlation of the rela'%;ionehip
Petween n and B. However, with no additional zas a,na...ytiﬂa.l data
no certaln c@mi},usiozas can te drzwn which one of the mamr possible
n-Rpslira w .’E.d te mpplicable to the courss »f synthesis
investigated.

A gufficioatly accoraie evaluation of ihoe resid @u. voluze ig
é;‘t:i;“'icv’i; Trom zither direct measurenents or from ths dstermination
of nitrogen. Ilgvrsover, T mast be redefermined for ascch gaa ;.:wa.xgsiﬂ

for sach ciurse of syathosis, and the mumerical values msy

vary betweon w.de iioids, It is therefore impossible to determine

beforehand the analyblczl da, 2 and to gprly them.
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Yhen 13 comes o 7, condiiions arve eniliyraly d.tffs“m‘eﬁ n
ig choracterisile for every soarse of synthesls, and rameing more

whaole course. fn ofdition, the mumerlcal
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wedtes very only ”’.L;le.i'l narrow Limiss, and as a vesult, vhen these
velues heve bBecn deterninegd, they may be nsea more or lesw frequently
as oppy Q.q..m.,,ﬁim averazge valnes. Useful ans alyoical vaiues for n
can be ob1 ..a.ma: from an analytical investigzation of the products
formed,

An gvelination of the resultz of analysis is alsc impordant
fox eﬁﬁer reasons, nanely o find the total yield, dbecanse the
go=Ffar davalcped Ton *xmlas Lor yields include only the formation
of pure h &rscﬂrbcns, withons taking into consideration any cxygen~

e

contairdng compounds which msgy have formed. Tislds calculated by

@

Tormulas Ay Y0 Ay are therafore teo low by failing to include the
hydro:yl and cazboxyl grouws. Our firsh efforis will be dirscied
Yowards the determination o what extent the oxygen~containing

groups caa be found from the results of gas analyses.
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The Celoulgtion of the Jsyesn~Containine Groups from Regults

&f Gaz AnalvRes.

Baperlence has chown ihat most of the oxygenated compounds
formed tegether with the h:mrocs.:’h s conslsy of saturated alcchels.
(ne might consider thelr dsterminetion from resulis of gas analyces

by the introdwnction of some corraspording member (such as CHa0,
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i the aguabiony careol sach other, or else the aspressions hectne

egual %o zero. The & emma’am'«z of oxygen-cond aim.ng coopounds
hecomes therefore ?;?tip:}ss."b ¢ by thie nwmcL

The reason for it i cbvicus. Ocmsi&c—:reé, purely stoichiometrically,
ai.‘ic:s_ﬁry.alr‘ mey be considersd comp poged of one zx;:lscmne cf an ¢lefin and
ong of water. 1% iz imposeible $o tell without additional a;:ser:.m snsel
data .i.-; what proportlon weber leaves the reacticn gpace as such, o
or in the com bired oM,

Tha 5;:%1—“1.@1@ of the component groupa Gf materials by the
intwoduciion of special menbsrs into the basic sholchiomstric emuations
is succeaslul for nmellhene, beczuse the latier can be determined
sgpam‘tm,\. by the methode of gss analyais. On the cther hand,
water can 20% at all bo detornined by the methods of zas analysis,
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information will then be farpished abount any possible oxyvgen contont.

o

dowever, nd sufilcient experience i® az yet svailabls for the purpose,
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¥oxl: on this subject ls ab present in progress,

How to cavyy oub suol mmxsf tiong is generally known, and we

&

marely have to cewing here, thet combustion muet be aljusted to She

Eay on & *B & an ] Bd N A e ey
wpiling ranges F the diferent

fractions. Hezwy 0ils may be borned

¢

in bosts, vossinly wilth the addibion of kieselgubr. Low beiling
fractions ave bost handled by the Dennstadt method (H. Meyer,
inelyse end Keasitubtionsormitselung, 1983, p. 118).

2 P"ﬂzc aion Dietiliation and Chemicnl Anslvsis.

The czygenvocniaining groups and the H ¢ § ratlio can slse be

This meshod is wvery compiicsied, bub glves aiso a good insight
intc the coopositicn of the fractions formed.

A large amsont of caleulations will bs remuired for the evaluation
of ths resulis. This can be metsrially simplified by the uvee of
guiisble sbbroviations, %y « preliminary caagmta’cion of the fz‘efﬁmntly
recurring satheatical ocvergtions ,rd By the wss of sultable fowme,
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1. By rocarbon residuwe <+ cixvgen
2 Hylrocsrsom vesldue + carbon diozide
Ze By lroecaorbon reci &
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The Firgs sath can not be used directly, becauss it cannch

be velated ¥ ke e.m btasic shoichiometrie eguations. Neither

can the scoond nath be ussd directly. Semple calculations shovw,
that 3ff%crant rigld fermulas wuld have 0 bo wased for hese Gas80Y,
with abttentlicm $o any carbon aio'z}.o.e in chemical combiration.
The third path zsy be used direcily, because the term for water

{8) vas always sliminatsd in the derivation of formulas for yield.

e are YPherefors ab 1 icorﬁy 10 apsume any amount of the waber ap

4n exjlenation of the use of the form is 28 follows:

Vhen caicu.i;y’aing n f’rom the producis pf reactlon, the ammmtg
of the constituanis of the individusl fractions were muléiplisd
bty thelir corresnonding "t.he f(}'.i‘ n, and the sum of all tha valun
50 obtsined was divided by $he total welgh® of the product,
Hethane 1s left here out of considsration, in accordance with the
conzepiion of the term n. Thig n 1z contained directly or ;.ndirecﬁly
formulas 32 Ag 50 4. Becuzuse of thelr derivad tien,
these fomzplasz give only thoe vislds of the hydrogarvon componrd
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herafore deduct ! molzcule of watier for sach atom of
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zent for sach ozygen~containing campound in the g mducuw one

soloculs of wter for the aldehydes, szlcohola and ketonss, two

=3

nolecules of weher {rem the osters and acids. The proportion of
hydrcearbons{abbreviated %o (CH)) required for the calculation of

n can then be eupreseed by the following formileas:
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o TE 2 . P M . ’ PR ;
Bt 2 = Fes-flenZe gogater (U = @0l, whe ¢ Yhe esters).
Y hndtd ig'n]
$hesy . B2 54,000
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4 . . 4 ey s e ol &) ; =
One mol estor producaes two mcler mater ( = 35.082 g). The wajbsy

- e . 3 - 3 y <. . - . -
conbeny 28 thegs Fedmoini—o® o of ezipr ig Yherefore ¥.F =

56,000 s
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Thers rezeins therefors for the ({Z) pars of this esters.

56,000 56,000 ® 56,000

& o oater = WX = Ewsbloiin v BunBZ o P8.072 o . mg (¥e=86.022

The expression 1nside ‘%;zze braclots has been deslgnated by ik, and can
be calowlabod 'ﬁ*cfarefwd for all the fracticns (alss for am cther
oxygensted compound). The formmla for the (Gﬁ) rortion of the
estor becomes taen {Cﬁ)e =3, 3. kg o

The amount of peraffing pé:z* fraction is obiained Wy sabirnction
of oledins from g a3 well as of =11 the (CH) zoriions and 211 the
(¥} portions. We gzot ﬁaerwfoz‘ns-
=g /¥ (cle) » TiEM) + g(w/f.

The total gleld is obisined by the eddision 1o the %otal
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43 0 Ay yields of (CH) alec thet of the chemically bound water.

This amount ¥ 1y obtained fvon ihe sum of 211 the (‘iﬁ“ divided

Foe
2
2§
e
&
4
"}

& ¥ % <. - 5 &2 pagTim 59 < '- -y e
wmeunt ol the synthesis fpe intalre Juring the bime inbtarvel

when meamurenenis wers made {and reduecad to uormal condiiions)
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