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Notes

Shrunttunall effiexts am quantitative gas-chvamatographic detector
response:
Pietliyll estiens: off dicarboxylic acids:

e wse aff gres-liguid] dirtemetiographic: teclinigues: forr quantitative analysis implies
thhett tie dstestor mesgemdls uniformilix- tor thie: wamous: compounds to be assayed.
Brecitons wontk peltexartt toy this assumptiom has: involwvedi the response of thermal
etedtost-4 Thenespmmseofftitefrav-angomdetectorias-notbeen studied extensively,
dAtthough Loweneed- imdicates a trend] towardss constant: sensitivity with increasing
maiteciilar wedditt fior sewenail tiypess off organic: compounds.. It has been predicted
et ssdivamess Sitmiibar to those foundl forr tHermall condnctivity: cells- will be necessary if
(Bresy ditrttmsanetimieusediforcompeundsofilowmolecularweight, with the response
ltevedling afff att = consttartt walite om @ weighitt Basis: atr increasing: molecular weights®.
Tiee pprewart sthodly i am inwestigatiom off thie: molarr responses of a. f-ray argon
digtettiror ttovandisttredimetiivllestersofftiestraiglitt chiaime; w-dicarboxylic fatty acids.

Evifrerinottdl

Tihe gzes dinomstogpagih was @ Barber=Colmam Modell r5; with: radium ionization
detedtior. THee colhmmm wass 775 %, diettiglene: glizrcoll adipate-on: Gas-chrom P, roo-140
mesh. THre cadiomm temyerstne wass 13095, thatt off thie: flash heater 170-220°, and the
teemperdimee off thee dbtieation 267, Tiie: detector was: operated! at 750 V, scale 3. The
angyom flow ntee wees 22y, arr G77 mi)mim. The: areas: under the: peaks were independent
wfffiowmete.

'Mhemnngn)m&sundkn‘iinmﬁﬁggzt&bm were:introduced! into: the column in diethyl
cetirer sdhittiton, using Bemiitom ssringess. Dimetliyll malate was used in most of the
distammiinetfitons s am intemnail stedbod] .

IRestilss ol Aisarssston

Tite mudiar mesgpmses;, botth atbsolite: andl relative: (dimethyll malate = 1), show an
cdbeemrmtiton off peedE anes witth the: number off carbom atoms- per-molecule; this alter-
matiion, Hrowvesser, teandks tin [ewell offf att sewvem carBom atoms: (Fig:. 1,. A to F). Such alter-
mettion «ff proppentiEss witth the mumdberr off Garbem atomsshas-often: been observed:in the
adiiphettic sttrapditt aliwin adiidls; it Hass beem found! for-melting: pomts crystal spacings
carnd] sdhibiittis® . e dzanboxylic adds: also sHowr alternations- in: the antisymmetric
QOO stinetiathiiges aff thee sodiinm andicopperr salts: ass welll as: the - magnetic moments of
tiive crepper s,

Tiee iiffimemes aff ame canboxyll group upem tlie: otlierr for these properties, among
tihe dljphetiic audids andl their denikatines;, is: off course: most: marked in oxalic acid.
Tht dbogps offf witth isentiom off mettixlene: groups;, being: fairly strong in malonic acid
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- MICROMOLES OF (ESTER

Fig. 1. Detrecthor mespomses fior dimmethny] dicoibosylates. Sreas andier preallis: (@m) s Guomctiom of
pemolkes: of ester.
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vm'vmg amoumts of ester, pmelies. (b) Retemttion thimes  as Somottbiomn off mmuomien: off o athomms: fm
wihamimm; difmmetingl mailate = n:oo.
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(ome:—CHi,—) and! still apparent in succinic acid (two —CH.—); when the functional
groups: are separated by three or more methyviene groups the interaction disappears,
probablix owing: tor mutual repulsion of the two groups, which causes the chain to
swing; int® a pesition allowing maximum distance between the groups. The succeeding
memibers: of tlie series. follow a more smoothly changing course.

These effects: are borne out in Figs. 1 and 2a. The difference in slopes in the first
four esters: (oxalate-glutarate) is readily apparent. For esters higher in the series
tham dimethyl adipate a: common curve fits all within experimental error (Fig- xJ)-
Due to thhe curvature of the plots, molar responses increase with increasing amounts
of estier,, but the alternation in response persists up to the highest levels investigated
(Fig:. 2a)..

As might: have been expected, the retention times of this series follows the usual
semi-logamittimic curve when plotted as a function of number of carbon atoms
(1. 2b))..

The basic: cause of these altermations is probably the ionization potential of the
molecule, althougl: data to support such an hypothesis are scanty. FIELD AND
Fraxenmw? list many ionization potentials of organic compounds, but none of the
present: seres.. I general, ionization potentials as function of the number of carbon
attoms: followr a smooth curve without alternations. In the series of the n-alkyl benzenes,
the: ionizatiom potential is slightly lower for toluene tham it is for either benzene or
etthwlbenzene!™, but this: may be due to the direct influence of the benzene ring.
Mhass spectrometric data are available for a limited number of these methyl esters?®.
If thhe: my/je walue of the: most intense peak of the pattern is used as criterion, some indi-
cattions; of similar effects are found. For even values of # (2 = 6, 8, 10, 20 and 24) m/e
is relativelly low (<< roo), while for the single compound listed for which = is odd
(m = 1m)),, 7fe equals: T52.. Thus it is possible, although by no means really proven,
thatt a relatfonship exists between responses and ionization potential.

Clearnlhy,, this: possibility of alternations of response should be kept in mind when
quantitation ofl mixtures: by gas-liquid chromatography is attempted.
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