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'H-NMR SPECTROSCOPIC DETERMINATION
~ OF FUNCTIONAL GROUPS IN HUMIC SUBSTANCES

WQ,L Permin A.B., Perminova I.V., Konnov D.V., Petrosyan V.S.
. . Department of Chemistry, Lomonosov Moscow State University, Russia
Quantitative determination of functional groups remains an unsolved problem of
nalysis of humic substances (HS). Registration of 'H-NMR spectra of HS in
NaOD/D,0O (commonly used solvent) prohibits the obtaining of separate signals of
unctional groups due to processes of fast proton exchange. The result is the
sscence of resonances of functional groups protons with the signal of residual
of the solvent.
a aim of the presented work was: (1) to develop experimental design which
allow to quantify amount of functional groups in HS with a use of 'H-NMR
oscopy; (2) to apply this design for analysis of HS samples of different origin.
© make the protons of functional groups distinguishable in 'H-NMR spectra of
it was proposed to replace NaOD/D,0O with DMSO-ds. For this solvent exchange
are slow and protons of carboxyl, phenolic and alcoholic groups have
different chemical shifts. However, under these conditions the resonances
of phenolic hydroxyls overlap with aromatic C-H protons, and peaks of

of alcoholic hydroxyls overlap with carbohydrate C-H protons. To.handle with
: it was proposed to shift the signals of all the O-H protons into low field
‘of CFsCOOD into solution of HS in DMSO-d,. Quantitative comparison of
(before and after addition of CF;COOD) was conducted by normalizing
intensities of the chosen regions on intensity of aliphatic region which
nanged in the presence of CF;COOD.

od was used for analysis of thirteen HS samples of different origin. For
sles the content of COOH protons was accounted for 6-15%,
protons — 3-11%, alcoholic hydroxyl protons — 4-15% of total
comparison of determined contents of alcoholic hydroxyl protons and
‘protons allowed to attribute the most of alcoholic hydroxyl groups

ic polysaccharides structures.
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IPUMEHEHUE CNEKTPOCKOMNWK NMP ANA WCCNEQOBAHUA g
P (LLUOHATIbHOIO COCTABA NYMYCOBbIX KWCNOT
B., Mepmun A.5., lMepmurosa M.B., Konnos [.8., TeTpocsaH B.C.
MHECK chakynster MY um. M.B.Nlomonocosa, Mocksa, Poccun

oe onpeaeneHue yHKLMOHAMNBHLIX FPYNN OCTAeTCA B YuCne He-
XAMUKM rymycoBbix kucnoT (F®K). lNpumeHeHune ans STOW Lenn
puanta NMP-cnekTpockonuu MPK, ocHoBaHHOro Ha perncTpaymn
'NaOD/D,0, ucknioyaeT BOIMOXHOCTL OnpeaeneHwWs NpoToHOB
TPyNN, T.K. W3-3a GbicTporo obMeHa ux curHansl NEPexoaAT B Nuk

o8 pacTeopuTens. Llenbio npeactasnexHoi paboTel Asnsnace
coba konuuecTBeHHoro NMMP-onpegeneHus yHKUUOHANBHBIX MPynn
sHeHWe Ana aHanuaa npenapatos [PK pasnuyHoro NPOUCXoXAEHHA.
BHUS CUTHANOB MPOTOHOB hYHKUMOHaNbLHLIX rpynn Bbino npeanoxe-
. B kavecTee pactaoputens [IMCO-ds, 3ameansiowmiA npoyeccs
)M pacTsopuTene CurHasnbl MpoTOHOB kapBOKCUNbHBIX, (heHONBHBIX W
DYNIN MMEIOT 3HAYMTENBHO Pa3nu4aloLMecs XMMUYEcKUe CABUTM. OpHa-
AX CUMIHanbL! eHONBHbBIX NPOTOHOB HaKNaAbiBaTCA Ha curHanb
X C-H npoToHoB, @ CNMpTOBBIX — Ha kap6oruapaTHeIX CH,-O npoto-
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HoB. [InA wx pasneneHus GbiNo NpeAnoXeHo WCNONB30BaTh CABWAM NPOTOHOB chyHK-
yuoHansHeIx rpynn B cnaboe none nyTem aoGasnerus AeiTepoTpUdTOPYKCYCHON
kucnoTsl k pacteopy MdK 8 IMCO. lMpy aTom B Uensx KONUYECTBEHHOrO conocrae- -
neHus cnekTpos Ao u nocne gobaenexwn kucnoTel Bbina BBeAeHa npoyeaypa Hop-
MUPOBaHUS WHTErpankHbIX MHTEHCMBHOCTEN BCex crekTpansHbix ofnacted Ha uH-
TEHCUBHOCTb curHanos B obnactu anudaTuyeckux NPOTOHOB, HE U3MEHRAIOLLLYIOCH B
ycnoeuax 0b6ounx akcneprumMeHToB.

Mpw nomowwm paspaboTaHHoro metoaa Gein onpeaeneH cyHKUWOHanNLHLIA co-
cras 13 npenapatos K paanuuHoro npoucxoxaeHus. Copepxanme COOH-
NPOTOHOB B MCCNeAoBaHHbIX Mpenapartax cocTasnano 6-15%, deHonbHbIX — 3-
11%, cnupToBbix — 4-15% ot oblero konuyecTsa sopopoaa. ConocrasneHue Ko-
NWYECTB CNUPTOBLIX W KapBoruapaTHLIX NPOTOHOB MO3BONWNO cAenaTe BbIBOA O
npuHaanexHocTh Gornbluel YacTu CiMPTOBbLIX TPYNM K LUMKNMYECKAM nonvcaxapui-

HbIM CTPYKTYpam.

P6.5a DETE'RMINATION OF CONDITIONS OF QUANTITATIVE
*C NMR SPECTRA OF HUMIC SUBSTANCES
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Department of Chemistry, Lomonosov State University, Moscow, Russia

The main problem of quantitative “C NMR of humic substances (HS) is a
difference in relaxation time of a wide variety of carbon types with different chemical .
surroundings which compose the structure of HS. As a result, a choice of optimum
repetition delay (Tq) is of crucial importance for acquiring quantitative ’C-NMR
spectra of HS with satisfactory signal-to-noise ratio accumulated during reasonable
experimental time. The research objective of the current study was directed toward
elucidation of experimental conditions providing registration of quantitative "C-NMR
spectra of HS.

To solve this problem we studied of influence of pulse delay time on the values of
integral intensities of various spectral regions in 3C NMR spectrum of HS in 0.1 M
NaOD/D;0. In our experiments this parameter was varied in a range from 1 to 4 s.
The spectra were subdivided into 7 regions corresponding to carbonyl (Cc-o),
carboxyl (Ccoon), O-substituted aromatic (Car), C- and H-substituted aromatic (Ca),
acetal (Co.c.o), O-substituted aliphatic (Caxo) and unsubstituted aliphatic (Cax)
carbon atoms.

The obtained results demonstrate that average relaxation times for observed
carbon types could be put into the following order:

Caiko < Can < Car = Ce=0 = Co.ak-o < Caron < Ceoon.

The analysis of the plots of relative intensity vs T4 shows that the relative
intensities reach almost the constants values at T4 = 4s thus indicating that the
spectra of HS acquired at this T4 are close to quantitative. For pulse delay times less
than 4 s the result was the overestimation of Cax and Caw.0) and underestimation of
quarternary carbon of Caon and Ceoon.
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