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Nowadays the identification and quantitation of unknown organic compounds in
ther mixtures is a vay cdhdlenging task. From this viewpoint ges chromatography
with aomic emisson detection (GC-AED) is dtractive It is especidly promisng for
dementd raio delemination in mixture component molecules and for ther content
determination without cdibration, when only one reference compound could be usd
for dl mixture components, and therefore andyds time and cos would be dredicdly
reduced. However, for these purposes it is necessty tha AED dementd response
factors for individud compounds were independent of compound dructure, dementd
composition and concentration.

In the publicaions deding with dementd raio deerminaion or quantitative
andyss without cdibraion by GC-AED the daa ae contradictory. In the most of
publications it was shown that in a common case the AED response factor for the
repective  dements depends on the compound molecule dructure,  dementd
compostion and quantity of the component being determined. In spite of that there
were some publications in which it was damed that AED response was independent
of thexe paameaes Nevethdess, in such works dructure, dementa  composition
and/or concentration of a reference compound was Smilar to that of andytes or a smdl
number of compoundswas studied.

Only in a few publications found by us the AED conditions were not the same as
the recommended by the manufecturer and commonly used. But in those works the
optimization of the conditions was amed a the maximd senstivity. The accuracy of
dementd raio deermingion or quantitative andyds without cdibration was not
discussed. In goite of a high actudity of decreesng the AED dgnd dependence on
compound dructure, eementad compostion and quantity, we did not find out any
publications in which AED conditions were searched for less dructure and
concentrationdependent  response  regidration. None of publications dedt with the
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dudy of the resgent gases content in hdium influence on the accuracy of dementd
ratios determination in the molecules of organic compounds.

As a reault of this thess work the modern date of the problem of AED response
dependence on different parameters and the associated problems of dementd ratio
determination and quantitation without cdibration by GC-AED were dudied. The lite
rature data on thee problems were criticdly reviewed. It was shown by the experi-
ments that usdng the conditions recommended by the manufecturer in a common case
the AED resporse depends on andyte dructure, dementa composition and concentrar
tion, aswdl| as on the detection conditions (gas flow rates, reagent gas compaosition).

For the fird time it was shown by the example of a large number of different
organic compounds (diphatic and aomatic hydrocarbons, PAHs, PCBs, chloro-
phendls  dkylsulfides tridkylphosphates, N-contaning pedicides ec) usng the
same reference compound (diphatic hydrocarbon) for dl of them tha it was possble
to minimize the AED carbon and fydrogen response dependence on andyte sructure,
dementd compostion and concentration when usng hdium plasma enriched by
oxygen. In the conditions devedloped by us the rdative eror of ngny raio determina
tion was ca. 4% independently of the andyte and reference compound parameters. In
the large mgority of cases when knowing the nc/ny ratio and other dements presence
in the andyte molecule it is possble to confirm the presence of the supposed
compound in the mixture unambiguoudy and the respective standard of the compound
being conddered is not needed. When combining this information with retention
indices the rdidbility of the mixture component identification or confirmaion can be
additiondly increased. Moreover, the information on the nc/ny raio, on different
dements presnce in molecule, and on the andyte molecular weight (found by
GC/MS) permitsto find out the unknown mixture component brutto-formula.

We have dudied the posshbilities for target hydrocarbon mixture components
content determination without cdibration by GC-AED under the conditions, recom
mended by the manufacturer, and in conditions, developed by us It was shown tha
under the conditions, recommended by the manufacturer, the relaive eror of quantitar
tive determination was 16%, and under the conditions, developed by us, it was ca. 4%.
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We have proposed an approach for carbon percentage calculation in the molecules
of unknown hydrocarbon mixture components based on their no/ny raios caculaion.
Udng this goproach and oxidative conditions developed by us it was possble to
cadculate carbon percentage in respective hydrocarbons with the reaive error 0.5% or
less. Therefore, due to a very low carbon percentage relaive determination error it was
possble to detemine hydrocarbon quantities in ther mixtures with the accuracy ca.
4%. Thus, we have proposed a method of unknown hydrocarbon content
determination without the use of the respective standards. This method would be
epeddly usful in such aess as peroeum qudity control and dandardizaion, in
which the mixtures to be andyzed conds of hundreds of components with unknown
dructures and cdibraion is unredisic because of the dosence of respective Sandards
and very high time consumption.

We have suggested a new method of large volume injection into GC-AED with the
solvent remova outsde of the andyticd sysem and trander of the whole concentraie
by therma desorption in a carrier gas flow into GC injection port. For this purposes we
used a themd desorption device made by us. This method provides decressng the
determination limits of GC-AED by more than 2 orders of magnitude. It extends the
range of GC-AED gpplication with regard to identification and quantitation of organic
compounds tracesin complex mixtures.

Besides, as a result of this work a new method of fast screening of pharmaceuticals
for counterfeits based on ndny rdio and content determination and heteroatoms
regidration in the molecule of the active component by GC-AED without the use of
the respective standard, was proposed.

The reallts of this thess work can be used for taget ad unknown mixture
components identification and quantitation without the use of the respective dandards
of these compounds. The proposed approaches and methods can be successfully
goplied in different aess of chemidry, pharmacology, petrochemidry, environmenta

contral, etc.
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