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Annotation. IJenvio pabomer A6IAEMCA  KOMUYECIBEHHAA OYEHKA 63AUMOOCUCMEUs (henanmpena ¢
MOOUPUYUPOBAHHBIMU SYMUHOBLIMU KUCIOMAMU 8 800HOU cpede. Hmenenue cmpykmypol u ceoticmg I'K nocie
Mooupurayuu Guino usyueno memodamu HK-, H SAMP — cnekmpockonuu u nomeHyuoMempuyeckozo
mumpoganus. /[okazano ymo npumeHeHue muoMoUesUHblL 8 Kauecmse MoOUPUYUPYIOue20 a2eHma 3HAYUMEIbHO

yeeauduesaent Ce:A3bl6aroyo cnocobrocmo CYMUHOBbIX KUCTIOM NO OMHOUWIEHUIO K d)eHaHmpeHy.

Polycyclic aromatic hydrocarbons (PAH) — are orgactmpounds, consisting of three or more condensed
aromatic rings and have particular interests raggrdheir toxic and cancerogenic properties [1].pitgl
representative of PAH is phenanthrene, anthropogsmiirces of which are coal tar, oil and produdt#so
processing, cigarettes smoke, etc. Extended expdeuphenanthrene leads to the decrease of therdsnof
hemoglobin in the blood and causes leucocytosis [2]

Up to date to purify water from phenanthrene armbinpounds different oxidation methods are usedefwa
oxidation with ozone, hydrogen peroxide and UV expe), which are environmentally not friendly arobtty
[3]. Therefore, the effort is going towards findingw methods, which are based on organic compolikds,
humic acids (HA).

Humic acids are natural compounds having a detmgfability towards organic pollutants. By work [f#r
the first time was proven the relationship betweeomaticity of humic acids and their detoxifyingilip
towards PAH. Prior research showed that mechanaaicth modifies the content and properties of huadics,

increasing their detoxifying abilities [5, 4].
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Therefore, the main purpose of our work is the tjfiaation of interaction of phenanthrene with mibet
humic acids in aquatic environments.

The research was focused on humic acids, which wrteacted from transitional peat of Tomsk region
(HA1). The peat was mechanically activated withany reagents (HA2) and mechanochemically modified i
the presence of thiourea (HA3). The methods of IR-NMR — spectroscopy and potentiometric titratiorrave
used to study the effects of mechanochemical nuadifins on the composition and acid — base prasedf
humic acids [7].

In the Tab. 1 presents the data about changes agfmfnts compositions of humic acids after

mechanoochemical modifications. According to owsutes, the above-mentioned humic acids consistigti h

amounts of aromatic and carbohydrate portions.rAfie process of modifications the slight declifighe H.

and H is taking place, which could be associated witkaks within carbons bonds. At the same time, the

increase of aromatic fragments in humic acids tireovas observed (§).

Table 1
The fragment structure of modified humic acids adiog to'H NMR spectroscopy
Contain of hydrogen in structural fragments of H%s,
Sample Ha Ha-C-Ar, H,-C-C=C- H, -C-R Hearbonyd.
H,-C=C-
HAl 25,2 18,7 15,1 6,1 34,9
HA2 23,93 16,05 14,75 6,88 38,38
HA3 33,55 15,15 12,98 8,36 29,96

The increase portion of aromatic fragments in thecture of humic acids can lead to the affinity?@H and
increase the ability to detoxification.

For the quantity analysis of interaction of phehage with modified humic acids in aquatic enviremn
were used the method of molecular spectrophotoméfihe experiment was conducted comparing the
absorbance of the standard and sample solution.

For this purpose were prepared a series of standalations of hydro-alcoholic phenanthrene with
concentration of the test substance 0.00005; 0;00@D02; 0.0003 and 0.0004 g/L. All measuremengsew
performed on a spectrophotometer Agilent Cary Wime absorbance of these solutions was measurdtein t
wavelength range from 190 to 400 nm and a thickoéssivette 1 mm. The results of absorbance depeydef

standard solutions of phenanthrene representedtfrerwavelength are presented in figure 1.

Poccust, Tomek, 21— 24Anpens 2015r. XUMUA



XII MEXKAYHAPOJHA AL KOH®EPEHLIMA CTYAEHTOB 11 MOJIOJbIX YYEHBIX 464
«[TEPCIIEKTUBBI PA3BBUTUA ®©YHIAMEHTAJIbHBIX HAVK»

02 4

€=0,00005g/L

€=0,0001g/L

€=0,0002g/L
€=0,0003g/L

€=0,0004g/L

Absorbance

225 235 245 255 265 275 285 295 305
wavelengh, nm

Fig. 1. The dependence of the absorbance of timelatd solutions of phenanthrene from the wavelength

Then to the test solution with a known concentratid phenanthrene were added the different sanmgdfles
humic acids with concentration of 0.01 g/L, anddbsorbance was measured at the same wavelength.

Mathematical treatment of the obtained spectra,pr@ing the steps of smoothing and consideration of
baseline were carried out with the program Assayéen determined the concentration of phenanthrene,
absorbed by the molecules of the modified humidsa€Tab. 2).

Table 2
The results of calculation of the absorbed coneditn of phenanthrene by humic acids
CabSa %
Cinifen,

g/L HAl HA2 HA3
0,00005 42,85+10 66,6611 86,66+13
0,0001 40,917 57,89+8 61,0418
0,0002 27,506 30,00+7 39,2445
0,0003 21,214 28,1245 38,2846
0,0004 17,99+4 20,69+3 26,7045

Table 2 shows that the application of mechanoch&miwdification increases the humic acids binding
ability towards phenanthrene. The use of thiousea modifying agent provides a phenanthrene alisarpiith
the initial concentration of 0.00005 g/L with theABl up to 86.66% compared with HA1 (42.85%). With
increasing of phenanthrene concentration the rasidtio of toxic substance in the solution increasehich

points to the limited absorption capacity of humaids. However, modification of humic acids leagéncrease
this indicator.
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