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The composition and structure of products of mild acid hydrolysis (0.2 M HCI) of
several humic (HA) and fulvic acids (FA) was studied with quantitative 3¢ and homo-
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and heteronuclear correlation 2D NMR spectroscopy (HAP and FAP, solid precipitates,
HAD and FAD, water-soluble products). The quantitative determination of the carbon
content of main humic fragments leads to suggest different types of organization of the
main structural moieties in HA and FA. The HA aggregates are build up of a non-
hydrolysable polyphenolcarboxylic network with carbohydrate and aliphatic moieties
being attached as substituents. The structure of FA can bedescribed as a
polycondensate of low-molecular weight phenolic components bridged with hydrolysable
bonds with some participation of humic-like structures.

Correlation 2D spectra provide additional information on the partial structures
present in humic substances. The HAD of high-land peats show the correlation patterns
similar to corre sponding FA in homonuclear 2D NMR spectra, in which intact
carbohydrates are present together with substantial amounts of methyl sugars. The
HAD products of 6 M HCI or H;0O; hydrolysis contain large amounts of amino acids.
The FAD of low-land peats contain only minor amounts of carbohydrates, which are
nearly absent in corresponding HAD. Instead of sugars and polyols, substantial amounts
of methyl ethers and esters give rise to corresponding C ,H correlations. Series of peaks
correlating with terminal CH; signal at 0.9 ppm correlating with resonances downfield
to 2.5 ppm are also present in the hydrolysates of low-land peats. They are assigned to
protons of functionalized aliphatic units, bearing electronegative groups, such as
carbonyl derivatives, amino acids and phenyl ring [1].

Aromatic region of the HAD of the low-land peats shows series of prominent
homonuclear 2D NMR cross peaks being attributable to ortho-proton disubstit uted
benzene rings with ranges of chemical shifts which indicate a substantial proportion of
oxygen (shielding) and carbonyl derivative (deshielding) substituents. These correlations
are nearly absent in HAD of the high-land peat, indicating a higher degree of
substitution of benzene rings.

[1} Francioso, O.; Sanchez-Cortes, S.; Tugnoli, V.; Ciavatta, C.; Gessa, C. // Appl. Spectroscopy,
1998, v. 52, No. 2, p. 270,
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CocTaB ¥ CTpOEHHE NMPOAYKTOB MATKOre kucaorsHoro ruxpeansa (0.2 M HCI)
r;ymunonmx (HA) » ¢gyabsoxucnor (FA) Topda u3ydeH ¢ noMoIIbI0 KOTHYECTBEHHOH
C u romo- u rereposinepuoit koppensnuonnoii 2D cnexrpockoman AIMP (HAP n FAP,
teepabie ocratku; HAD u FAD, BogopacTBopumbie NpoaykrTsi). KoandecrsexHHoe
onpeaejieHHe COREPAAHUS YIIepoaa OCHOBHBLIX CTPYKTYPHbIX (PparMeHTOB NMO3BOJIHJIO
NpeANOIOXKHTEL, YT0 cTpoeHHe MakpomMosekysJ HA u FA cymecTBeHHO pajindaercs.
Moanexyast HA cocrostr m3 Hermapoamayemoro nonudenonxapboxkcuaaTHore aapa,
3aMeleHHoro KapboruapaTHbiMm B anndaTmyecknmu ocrarkamu. Crpoense FA
MoeT GbITb NMpeAcTaAB/ICHO B BHAe NOJARKOHICHCATA HH3KOMOJIEKYJAPHBIX PEHOABHBIX
PpparmenTOoB, O00LEAMHEHHBLIX TCHAPONH3YEMbIMH CBA3AIMM, C  BK/IOYEHHEM
rYMHHONONOOHBIX CTPYKTYP.

JIByMepHbIe KOpPpeaSHOHHbIE CIEKTPbl NPEJOCTABIAINT AONOJHHTEIbHYHO
HHGPOPMALHIO O CTPYKTYPHLIX KOMNOHEHTaX ryMycoBbix BemecTB., COSY-cnektpni
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HAD pepxoBuix TOpoB, CXOAHBI € COOTBETCTBYWOWMMH chnexTpamu FA, B HuX
NPHUCYTCTBYIOT CHCHAaJIbI HMHTAKTHBIX KaploruapaToB, Hapsaly ¢ MHTCHCHBHBLIMH
curHasami metwicaxapos. Ilocne ruaponmsa HA 6M HCl mam H;O0; HAD
XapaKTePHIYIOTCH BbLICOKHM cOJepKaHHeM aMHHOKHCAOT. FAD HusunHbIX TOpdon
COJEPKAT HeIHAYMTEIbHBIE KONHYECTBA KAPGOrHApaTOB, KOTOphIe He Hall0AaI0TCH B
coorsercTBylomux HAD. B orauuue or xoppeisumi nonuonoB m xapGoruaparos,
KOPPe/AINH, OTHOCSMIHECA K METHIOBLIM 3Gupam, nuTeRcuBHbI B cnexTpax HAD. B
ruaposn3aTax HA HM3HHHEIX TOPGOB HPHCYTCTBYET CePUsi CUILHOMOALHBIX MUKOB CO
cABHramMy Ao 2.5 M.A., KOpPEeAUPYIOIIMX ¢ TEPMHHAIBHON MeTHAbLHOI rpynnoi npu 0.9
m.a. OHa MoxkeT ObITh OTHECEHA MPOTOHAM AAM(PATHYECKHX CTPYKTYP, 3aMEILEHHbLIX
3JIEKTPOOTPHNATEIBHBIMH TPYNNAMH, TAKHMH KaK KapGoHMIbHbIE NPOH3BOLHBIE,
AMMHOKHCIOTHI WIH PeHnabHOE Koabua [1].

Apomaruvecknii pernon cnextpoB HAD nu3nHHBIX TOPGOB coaepHuT cepuio
NHKOB OTHECEHHBLIX K OpPTO-NPOTOHIHIAMEIIEHHBIM OCH3ONBHBIM KOALUAM C
AHAMA30HOM XHMHYECKHX CABHIOB, CBHICTEILCTBYWOUIHM 0 NPHCYTCTBHH B JITHX
KOABILAX KAK  KHCJIOPOAHLIX  (IKPAHHPYHMIMX) Tak H  KaplonmabnHbIx
(1e33KPAHUPYIOMNX) 3aMecTHTeNel. DTH KOPpensiiiK NPAKTHYECKH OTCYTCTBYIOT B
COSY-cnextpax HAD Bepxosbix TopgoB, CBHAETEALCTBYS 0 G0/1€e BhICOKOH CTENCHH
3amMeeHHOCTH 6eH301bpHBIX KoJIel.

1. Francioso, O.; Sanchez-Cortes, 8.; Tugnoli, V.; Ciavatta, C.; Gessa, C. // Appl. Spectroscopy, 1998, v.
52, No. 2, p. 270.
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Polyvinyltrimethylsilane (PYTMS) was prepared in Institute of Petrochemical
Syntheses and immediately caused the great interest of investigators and
experienced specialists because of the high selectivity of gas separation by PVTMS
films and the possibility to create membranes permitting to enrich air by oxygen
up to 30—40 %.

However, up to date there is insufficient information on PYTMS structure,
polymer chain conformation, molecular dynamics, and gas transfer mechanism.

The goal of this study was to receive a maximal possible information on
PVTMS by several NMR methods with a partial usage of theoretical calculations.
The 1D and 2D methods of 1H, 13C ,20Si , 2D NMR spectroscopy were used.
Spectra were obtained at different temperatures, solution concentrations and also
in solid state with MAS and Broad Line techniques. The results obtained
permitted to propose the model of gas transfer through the ideal “ PVITMS
film.

PVTMS obtained by “classic” synthesis has been found to consist of
straight and essentially isotactic polymer chains. From relaxation measurements, it
follows that 10% of SiMe3 groups are characterized by very short relaxation
times.

Experiments on model compounds,calculations and NMR investigation
results indicated that there is a possibility of cavities formation inside some
polymer chain segments , their volumes being close to O2 molecule “volume”,
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