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ABSTRACT

Inverse gas chromatography (IGC) is a derivation of conventional gas
chromatography but, unlike analytical chromatography, the material being evaluated
is in the stationary phase in the gas chromatography column. IGC has attracted a lot
of attention because of its simplicity and the affordability. IGC has become a useful
and reliable analytical method because of its relative rapidity, simplicity, and good
accuracy, as well as the relatively low cost and availability of the equipment
associated with its practice essentially in gas chromatography. IGC may be
experimentally configured for finite (finite concentration region) or infinite (Henry’s
law region) dilution concentrations of the adsorbate. In this region; the
physicochemical properties of solids was investigated using IGC. In the infinite dilution
conditions of the IGC method, a few molecules are injected into the column to
approach zero surface coverage. Under this condition the lateral interactions between
the adsorbed molecules on the surface can be neglected and the thermodynamic
functions depend only on the adsorbate-adsorbent interactions. Adsorption can be
considered to take place in the linear part of the adsorption isotherms (Henry’s law
region). The attainment of the Henry’s law region is indicated by attainment of the
Henry’s law region is indicated by the symmetry of the chromatographic peaks and by
the constancy of the retention times measured over a significant range of the sample
sizes. Hence, the net retention volumes for a given adsorbate are independent of its

gas phase concentration [1]

Perlite is finding many uses areas because of technical specifications such as,
porosity, lightness, isolative to heat and sound, chemical inertness and the non-
combustible. Perlite is much more consumed in the construction industry today.
Research on the perlite has focused on production of building materials and

examination of the properties of these materials [2].

In the present study, the IGC method at infinite dilution is applied for to investigate

the dispersive (London) component of the surface energy (vyi) according to Schultz et

al. methods. ). For IGC studies, retention time of n-hexane, n-heptane, n-octane and



n-nonane were measured at infinite dilution conditions, between 60 and 90 °C.

Dispersive component of the surface energy of perlite were calculated as; 34,243,

30,887, 27,644 and 24,573 MJ/m? respectively. It was observed that, y$ values

decrease with increasing temperature. By correlating the specific adsorption enthalpy
of polar probes on perlite with donor and acceptor numbers of the probes, the Lewis
acidic (Ka) and the Lewis basic (Kp) parameters of the sample was calculated. The
obtained values for K, and Kp were of 0,133 and 0,175. Characterization of perlite was
made using Fourier transform infrared spectroscopy (FTIR); 2882-3557 cm™ areas
representing the zeolitic water and containing the coordinated to the magnesium in
the octahedral layer bound water. On the other hand, 782 cm™ at wavelength

vibration of Si-O-Al was observed.
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OZET

Geleneksel adsorpsiyon tekniklerinin tersine, ters gaz kromatografisi (TGK)
yonteminde kolon igerisindeki ucucu olmayan sabit faz incelenmektedir. TGK Uzerine
yapillan calismalarin ¢ok fazla olmasinin baslica nedenleri, islemlerin kolayhdi ve
ekonomikligidir. TGK’'nin temel ekipmanlari, ucuz, basit ve kolay bulunabildikleri icin
bu yéntemle rutin laboratuvar uygulamalarinda oldugu kadar 6zel ilgi gerektiren temel
arastirmalarda da calisilabilir. TGK 6lcimleri hem sonlu ylzey kaplanmasinda (sonlu
konsantrasyon bdlgesi), hem de sonsuz seyrelme bdlgesinde (Henry kanunu
konsantrasyon bodlgesi) gerceklestirilebilir. Sonsuz seyrelme bdlgesinde; katilarin
fizikokimyasal 6zellikleri TGK kullanilarak incelenebilir. TGK ile ylzey kaplanmasinin
sifira yaklastigi ve adsorplanan-adsorplanan etkilesmelerinin ihmal edilebilecegi, ¢ok
distk buhar konsantrasyonu kosullari altinda adsorpsiyon verileri elde edilebilir.
Gozlenen termodinamik davranislar sadece adsorplanan-adsorplayan etkilesimlerine
baglidir. Adsorpsiyon sonsuz seyrelme bdlgesinde vyer aldiginda; elde edilen
kromatografik pikler simetriktir ve allkkonma zamanlari enjeksiyon hacminden

etkilenmez. Bu Henry kanunu bdlgesine ulasildiginin bir gostergesidir [1].

Perlit gdzenekliligi, hafifliligi, 1s1 ve ses yalticihdi, kimyasal inertligi ve yanmazligi gibi
teknik 6zellikleri nedeniyle bircok kullanim alani bulmaktadir. Ginimuizde daha ¢ok
insaat sektériinde tiketilmekte, bu nedenle de perlit hakkindaki arastirmalar insaat
malzemelerinin Uretimi ve bu malzemelerin 6zelliklerinin incelenmesi konularinda

yogunlasmistir [2].

Bu calismada TGK kullanilarak sonsuz seyrelme bdélgesinde perlitin ylizey enerjisinin
dagilim bileseni (v$), Schultz metoduna gére belirlenmistir. TGK galismalarinda apolar
test bilesigi olarak dort n-alkan (hegzan, heptan, oktan, nonan) kullaniimistir. Ylizey
enerjisinin dagilim bileseni 60, 70, 80 ve 90 °C'de sirasiyla 34,243, 30,887, 27,644 ve
24,573 ml/m? olarak hesaplanmistir. Perlitin vS degerinin artan sicaklikla azaldig
bulunmustur. Bulunan spesifik adsorpsiyon entalpisi dederlerinden yararlanilarak
Lewis yuzey asitlik (Ka ) ve bazlik (Kp) sabitleri sirasiyla 0,133 ve 0,175 olarak

belirlendi. Ayrica perlit numunesinin, Fourier transform infrared (FT-IR) spektrumu

incelendiginde 2882-3557 cm™ bélgesinde zeolitik suyu temsil eden ve oktahedral



tabakadaki magnezyuma koordine olmus bagl su bulundugu, 782 cm™ dalga boyunda

ise Si-O-Al titresimleri gézlenmistir.
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