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SUMMARY 

The chromato_gaphic properties of the adsorbent obtained by pulymerization 
of melamine previousIy adsorbed on the surface of a homogeneous macroporous ad- 
sorbem, Silochrom C-80, have been investigated. The product of polymetization is 
melone, which forms a fifm OR the sifica surface. The chromatograpbic properties of 
melone-Sifochrom adsorbent were compared with the propeties of pure Sifochrom 
and the polymer Porapak-T. The melone-Si~o&rom adsorbent has a comparatively 
greater specifkity. Melone film has an extremely high thermal stability (up to 600”) 
and is lnsolubfe in common solvents. This makes mefone-silirx adsorbents suitable 
not only for gas chrom~to_gaphy but also for liquid chromatography. Examples of 
chromatcrgmpkic separaGxx on melone-Sikxhrom adsorbents of various mixtures 
(from gases to polynucfear aromatic compounds) zre given. 

Of the silica adsorbents used in chromatography, arrosiIoge_ets’ (commercial 
Eame: Silochroms’) possess the most geometrical homogeneity. fn par&u&, Silo- 
chrom C-SO, with a high specific surface area (s = 80 m’/g), ha a narrow distri- 
bution of pore volumes, the mean efrective pore diameter being CCL. 500 A. Conse- 
quently, Siiochrom can be used not only as the adsorbent itself but also as an ad- 
sorbent-support for thin films of different organic substances. IFhi’s permits us to 
obtain geometrically honogeceous adsorbents with chemically different surfaces. 
Silochrom has beea used as an adsorbent-support of monoIaqers of mole&es and 
maccromofecules’~“, and the chemical binding ofpolymer tiquids with silica ge1 surfaces 
has also been described’-*. In this paper7 a new adsorbent was studied, coosisting of 
a mefone polymer fiim synthesized from melamine directly on the surface of a macro- 
porous adsorbent-support, Siiochrom C-80. Melone is thermal& stabfe up to 600” 



(3: T. PC. GVOZDOVKH, A. V. KISELEV, Ya. I. YASHiN 

and is insufubk in ~2ter, acids and orsank sofvertts. Therefore, adsorbents modified 
i&h a surface mefone fihzz can be used ia both gas chromatography and tiqtrid chro- 
nratograpby. M&one has the folIoi@ structirraf unit: 

I; was assumed that a positive charge is IocaEzed on the cenmd nitrogeen atom’. 
Tfierefor~, an zdsorbem with 2 melone film on irs sirrface is a spedk adsorbenP, 
but this specikity is itiuenced by interactions wth the hydroxyf groups of the Sifo- 
cfrrom su~zce. 

Meianine f2Oc/ w/w, of Sifochrom) is dissolved in boiling water and the re- 
quired amount of ‘Sik~hrom Is added to the solution QhiIe vigoro-ously stirring the 
ml~trrre. Water is removed by e~apor,tIon, then the adsorbent is @aced In a III&~ 
I^cmace at 47W where the polymerization of adsorbed mekmine into meEone takes 

p2acc immediately. 

Fig. f shows that Sllochrom 6th the mefone surf2ce Ehn was more efktive 
than pure Silochrom. For mefone-Sltochrom adsorbent. the cmve is oat only lcruer 

but at hi& TV v2Eues it is Batter than the corresponding curve for pure Silochrom. 
This indicates that the mass exchmge proceeds considerably more ezsity with thz 
modSed adsorbem. Probably, ~OFCS of smaller sizes being present to a sm& extent 
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ou the adsorbent-support were filled witk mekme and the adsorbent surface became 
geometrica@ more homogeneous. The decrease in specific surface area from 80 to 
63 zn=[g supports this explanation. 

In order to compare the chromatopaphic properties of melone-Srlochrom 
adsorbent with those of pure Sifochrom, the retention indices of a standard set of 
substances were measured and the relative polariq of the adsorbent was c&uIated _ 
fn accordance with the Rohrschneider method LL_ It is clear from Table 1 that the 
relative polarity of the meIone-SiIochrom adsorbent is rather high, for benzene and 
ethanol being even higher than rhe relative polarity of pure Siiochrom. Table If gives 
the values of retained volumes per Unix surface area of melone-Silochrom adsorbent, 
Va,l3 at 150” for substances whose moIecuIes belong to A and B groups in terms of 
their ability to undergo non-specific and speci!Zc intermofecuIar interactions, respec- 
tivelyfa. 

-_ 
hkorbaie 

r;-Peatme 
rr-Hexme 
rr-Heptane 
rr-Oc?ane 
fz-Nm2ne 
rt-Decule 
Heptene-l* 
CWopenr2ne 
Cyclohexent’ 
Cqclohexane 
i?enZene’ 
TObXUl” 

EthyIbenzene’ 

* %eLonging to B group (see 0xt.t). 



Fig 2. Cfiromatogr2r~ of monoalk~l- sod pot~me’&yIbenze~es OE 8 1X5-m coIu~rm wi+& melone- 
SiIcchro_m adsorbent at 150”. Gamer gas- he&m, fiowrare 24 d/mio. 1 = Benzene; 2 = to!uene; 
3 = e&ybezzerie: 4 = o-xylene; 5 = ix.propyHxxzene: 6 = n-propybenzene; 7 = mesityIene; 
S = n-butyIkweoe; 9 = Curene. 

frying vdues for the molecules of these groups are not high and unsarurated 
compounds are retained more stror@y than saturated compounds and ffuorirrated 
compounds more strongly than non-3norIrrated compounds. These valrres ilfustrate 
$he considerable contribution of speci5c interactions ta the total energy of the adsor- 

b2Le-melone-Silochrom inieractlon. 
Fig. 2 shoas the chromatogram of pofymerhylbenzenes and monoaikyl- 

benzenes. MonoaEylbenzenes are retained much more weakiy than the polymethyl- 

beuzenes, as occurs also on _gphitized carboo bEa&‘. 

When separating mrxtures of different classes of substances rhat have sunr!ar 

botlirrg pomts (Fig. 31, substances with 2n ether-oxygen and especially those with keto- 

groups are retained more strongfy. 
Table TEE gives a comparison of the drfferential molar changes of iraternal energy 

(heats of adsorpnon). - Lt VI = qV I (ref. 13), at small (zero) sample size (surface 

coverage) for several inorgamc and hydrocarbon gases on the melone-Silochrom 

adsorbent and on Porqak-T. The results obtamed show that the chromatographic 
proper&es of the melone-Silochrom adsorbent have considerable advantages over 
tbosc of Porapak-T, LP., at subsrantia& lower goti energy values of adsorbate- 

adsorbent &ermolecutar mteraction, Stronger specific interactions take place rtith 
mdone-SiEochrom. 

Melone-Wochrom adsorbent can be recommended fur use in the separatron 

and analysis of A arid B group substances. Figs. 4 amE 5 give the examples of chro- 

mato_ams. Fig. 4 shops the chromato~m for &I ;: separation of C,-C, hydrocar- 
bans, mcEudlng isomers. Frg. 5 show the chromatogram of halothane, a new nar- 

cotic scbstaace used in medicine. The percentage of i_mpurity irr it shouId rrot exceed 

0.0 I T’,. The asymmettic rsomer of halothar~e is the most di5crlft to separate and to de- 

termine. The isomers and other impurities were nell separated on a 2.5-n column with 
melone-SZochrom adsorbem at 80”. 

In prkcipk, It is possible TV produce meIone--Sifochrum adsorbems with 

Spcccii3C surf2ce 2rirew from sever& to severd hundred square me&s per goTam, beaus5 

their specific surface areas are Zargeiy defined by the adsorbent-support surface, 
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-Iti, VALUES FOR SOME ENORGANEC A&Xl HYDROCARBON GASES ON MELONE 
FELM ON SILOCHROM C-80 AND PORAPAK-T 

23.1 251 
20.6 28.4 

27.6 38.0 
20.8 24.3 

9.6 17.7 
22.9 30.5 
16.7 24.7 
13.6 2.5.x 
25.2 32.6 
22.3 32.2 
31 5 36.4 
31.8 37.6 
2S.S 36.4 
27.7 347 

which is easy to change over a kxgc range. Owing to their thermal stability up to 
600” they Carl be used for the separation of the substances that have A and B group 
molecules, and from gases to high-boifing kquick 2nd solids. Figs. 6 and 7 give ex- 
anpfes of appiications of mefone-Slocfrrom adso, .,,, &ant at high column temperatures. 

Fig. 4. Chromatogram of CL-C4 hydrocarbon ga~zs on a 2-zn cofu,mn with me!one-SSxhrom ad- 
sorbent at 25’. Carrier _w: helium, fiow-rate 35 mf/min. I = methane; 2 = ethane; 3 = ethylene; 
4 = propane; 5 = propylene; 6 = isobutane; 7 = n-butane; S = kobrrtene; 9 = butene-I + t~ans- 
butere-2; IO = &-butene-2. 

Fig. 5. Chromatogram of Eaiothane and its inputirks on a 2.5-m coIumn with mefoneSllo&rom 
adsor’bentat 80”. Carrier gag: mtrogen, flow-rate 16 ml/m&. I = I,2&Trifi uoro-f ,I Ztri&oroeffiane: 
2 = Z.2-d~bromotetraauoroeth~e; 3 = chloralIylene cinternai standard); 4 = L,I,Z-tritiuoro-2- 
chIoro-l-bromoethane: 5 = 1,1.2-tEi~uoro-2shloro-2-bromcrethane (haIothane); 6 = L,I,1-trifiu- 
ore-1.3;dibromochioroetbane. 
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Fig. 6. Chronztogxzm of separ2tioa of bertzerre, naphth2!ene, drpheny1, acenaphthcxe uld c-mtro- 
naplthziene 0s 2 1X5-m co!tmw vii*& melone-Sdwhrom adso&eilt at ZOO” Ctier g2s: heielium, 

Eoe-r2te6ti/mh 

Fig. 7. Cbn-r~~matognm of pheznthrene 2nd 2o-&-2cex on a I.15-m cots <\ith meloiie-silo- 
chrom acisor3ent at 310”. Csrr~er gx: hehum, 9owr2te 45 cmlmh. 

Fig. 8. Ex2nple of appk2tioo of meione--Sitochrom rrdsorbent in iiquld chromato_=phy. Colurrin. 
0 5 m, temoenture, 25”. (2) z-Hesne e!rrent, ffowrate 0.5 ml/tin: (b) cbrloroform eluent. tio~--ate 
0 5 ?&sm: 

Fig. 8 shcms that the _melone-Sibchrom adsorbent is aiso e%ctivs In liquid 
chr3natog2phy. 


