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Bnepeble U3Y4eHnHo e6auslHue MO()M¢ML;MP)/IOH4@20 azemma muomouvesunsbl 6 npoyecce mexanoakmueayuu Ha
cmpykmyprn? cocmas U KUCIOMHO-OCHOBHblE CBOUCMBA  OCHOBHBIX (j)pam;uﬁ SYMUHOBbIX Kuciom —

cumamomenanossle U npomocyMurnoesvle KUciomeaol.

Humic substances take an essential role in environmental protection. With growing of world production, the
amount of chemical substances, that are able to migrate through the atmosphere and hydrosphere, increase. Thus,
protection function of the humic substances that irreversibly absorb a lot of man-induced toxicants with
detoxification of soil pollutant, plants of living substances due to the variety of functional groups, becomes very
important [1,2]. In the previous works was shown that mechanoactivation (MA) modifies the structure and
properties of humic acids, increasing their detoxication ability [3, 4]. However, investigation of
mechanoactivation influence on humic acids fractions, possessing unique physiological activity, represent huge
interest.

Therefore, the main purpose of this work is an investigation of mechanoactivation influence on the acid-base
properties of humic acids after their fractionation.

Humic (HA) and fulvic (FA) acids were extracted from transitional peat of the Tomsk region with decay
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degree of 20%. Peat was treated at planetary activator mill AGO-2S with speed of drums 1820 revolution per
minute. As modifying agents were used solid NaOH and thiourea. Investigation of modifying agents influence on
composition and acid-base properties of separated humic acids (hymatomelanic HMA and proto-humic prHA)
were performed by potentiometric titration, IR and "H MRS spectroscopy. Influence of modification on yield of
fulvic acids and partial fractions of humic acids is presented in table 1.

Corresponding to this table, mechanoactivation in case of usual modification lead to the increase in yield of
FA twice, and adding of modifying agent increases it for 3 times. The total yield of humic acids from
mechanoactivated peat increases up to 4-7 times, and maximum yield was recorded for the sample, that was

Table 1. Influence of mechanochemical modification extracted from treated peat without
on yield of humic acids

reagents.
Lomea. C dingly to the published
: orrespondingly to the publishe
Sample FA HMA prHA Uizl c.ontal.n = P et P
humic acid data, alcoholic fraction of HA and
Initial reagent (1) 0,53 0,86 1,90 2,76 . .
MA (2) 1,08 4.20 13.84 18,04 HMA characterized by saturation of
MA+NaOH (3) 1,41 4,60 10,35 14,95 carbon bonds and aliphatic fragments
MA+CS(NH,), (4) 1,46 3,52 7,95 11,47

prevails  over  the  aromatic
components [5]. From Table 1 it is seen that hymatomelanic contains increases up to 4—5 times. Part of
hymatomelanic acids is 30% from total HA contain, and it does not depend on the peat modification conditions.
The most important affect modification has on yield of proto humic acids, whose structure has aromatic bounds.
Especially, yield of proto-humic acids fraction increased up to 7 times in case of modification without reagents.
This fraction has the most of interest for investigation of interaction with poly-aromatic substances.

Table 2. Differential coefficients of humic acids fractions by Differential coefficients were calculated

results of IR spectroscopy according to the IR spectroscopy results. This

Sample Dssoor  |Da2o2o/ [Dasso/ |Di720/ |Diaze/  |Dioao/ ) ) )
2 Disio Disio |Disio |Disto Disio [Disio coefficient let us estimate structural changes in

HMAI 093 10,79 0,65 |- 1,10 10,86 fractions of humic acids (Table 2).
HMA?2 1,10 0,79 |- - 1,02 10,79 . .
HMA3 1.06 083 (083 I 1,09 0,95 Obtained data let us conclude that in
HMA4 0,93 0,76 10,61 |- 0,96 0,80 structure of HMA part of functional groups
prHA1 1,2 097 |- 0,87 10,63 0,76 . . .
prHA2 118 094 |- 0.87 0.7 0.72 (COOH, OH) is more than quantity of multiple
prHA3 1,21 1 - 0,9 0,72 10,76 bonds. However, relation of methyl groups and
prHA4 1,19 1 - 0,9 0,67 0,63 multiple bounds is lower than for proto-humic

acids. Influence of modification is more appreciable for samples HMA3, prHA3 and for prHA4 only decreasing
part of carbohydrate contain.

Samples of humic acids and their fractions were titrated in
Table 3. Contain of functional groups in

fractions of humic acids after modification order to estimate the amount of oxygen-containing poly-

Sample HA |HMA| prHA functional groups (Table 3).
Initial (1) 266 16,2 1250 For initial substance, oxygen-containing groups are
MA (2) 10,0 9.0 [8,0
MA+NaOH (3) 102 (11,8 [11,4 concentrates at proto-humic acids. However, after modification
MA+CS(NH,), (4) [13,4 [14.2 ]15,0 we can see decrease of functional groups contain for all fractions

and total sample of HA up to 2—3 times. This increase has an extremum (MAZ2), then contains of functional
groups increase up to 30% from the initial one for all substances, that were obtained within the modifications

with thiourea.
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Thus, it was shown that modification let us to increase the yield of humic acid up to 4—7 times and their fraction

— up to 4-5 times. Contain of HMA is 30% from total HA contain, and in result of modification part of HMA is

almost constant. IR spectroscopy was performed to characterization of humic acids fractions bonds saturation.
Also, it was shown that modification decrease the amount of acid groups in HA, thus the tendency remains

separately for fractions of HMA and prHA.

BIBLIOGRAPHY

1. Piccolo A., G Celano, C. De Simone. Interaction of atrazine with humic substances of different organic
and their hydrolyzed products // Sci. total Environ. — 1992. — 117/118/ — P. 403—412.

2. Zalov E.A. Environmental chemistry: tutorial. — Irkutsk, Irkutsk State University, 2006. — 176 p.

3. Maltseva E.V., Yudina N.V., Chaikovskaya O.N. et al. Association constant of modified humic acids with
triazoles-cyproconazole and tebuconazole series of biocides // Journal of Physical Chemistry. —2011. — T. 85.
—Ne 9.—P. 1676-1679.

4. Maltseva E.V,, Filatov D.A., Yudina N.V., Chaikovskaya O.N. Role of humic acids of peat in detoxication
of tebuconazole// Solid fuel chemistry. — 2011. — Ne 1. — P. 65-69

5. Orlov D.S. Humic acids of soil and common humification theory, — Moscow, Moscow State University,

1990. - 325 p.

HAHOPA3MEPHBIE TOPOIIKYA METAJLJIOB
KAK JJESMYJIbTATOPBI BOJOHE®TSIHBIX M YJIbCUI
M.A. Moposos', A.C. AkimoB®

HayqHblif pyKOBOIHTENb: CT.HAYY.COTP., KaH1.XuM.Hayk T.A. demymax’
'HaumonanbHelii necyenoBareabekiii TOMCKHil rOCY1apCTBEHHbIH YHUBEPCHTET,
Poccus, r.Tomck, np. Jleauna, 30, 634050
2I/IH(:TI/ITyT xumun Hegtu CO PAH, Poccus, r.Tomck, np. Akagemudeckuii, 4, 634021
E-mail :| frOstm4n@mail.ru|

NANOSIZED METAL POWDERS AS DEMULSIFIERS OF OIL-WATER EMULSIONS
M.A .Morozov', A.S. Akimov?,
Supervisor: Senior Researcher, Ph.D. T.A. Feduschak
'National research Tomsk state university, Russia, Tomsk, Lenin str. 36, 634050
“Institute of Petroleum Chemistry SB RAS, Russia, Tomsk, Academic av. 4, 634021
E—mail:lfrOstm4n@mail.ru|

The ability of electroexplosive metal nanopowders and their derivatives to affect at the stability of
hydrophobic emulsions was discovered for first time . Nanoreagent was revealed and its efficiency is not only
exceeds foreign nonionic demulsifiers, but also have the unique ability to be easily separated and maintains its

effectiveness with repeating use. The mechanisms of the process were discussed.

TpanuioHHBIE TOAXOABI, CBA3aHHBIE C PETYIMPOBAHHEM arperaTiBHOW YCTOWYHMBOCTH JHO(MOOHBIX

JUCIICPCHBIX CUCTEM, MNPEANOJaratoT MNpeuMYIIECTBEHHbBIM 06pa30M HCIIOJIb30BAaHHEC HOHOI'CHHBIX H
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