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1. Studying methods
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I\/Iap of sampllng sites In Tomsk city
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1-16 - plants

17-19 — monitoring points: 17 — campus TPU,

18 — Academgorodok, 19 — Timiryazevo.

1-16: some enterprises

1, 5, 11, 12 - construction
Industries;

2, 6,7, 8,9, 16 - different
engineering plants;

3 - electric bulb factory,

4 - heat-power plant,

10 - ash disposal area,
13- sleeper impregnation
factory,

14 - plant of rubber
footwear



The scheme of processing and
analysis of the snow samples

After sampling the snow
IS melted, snhow water is
filtrated to get the solid
residue of snow and
filtrate.

The solid residue of
snow IS dried and
weighted.

The object of our
Investigation IS snhow
solid residue or
Insoluble fraction of
aerosols in snow.

Snow sample
(mass 15-20 kg)

Room temp.
melting (18-19°C)

Snow melting water

(Q=15-171)
v
Filtration
Solid residue / Filtered water
: v v
Room temperature drying Evaporation | |Chemical analysis of
v v water
Sifting (mesh size 1 mm) Dry residue

v

Weighing

Study mineral
composition

Q Breaking to 0,074 mm

v

Mixing




Laboratories

& Institute of Mineralogy and Geochemistry
(University of Karlsruhe, Karlsruhe, Germany)

& Innovation Scientific-Education Centre
“Uranium Geology” (TPU, Department of
geoecology and geochemistry)

& Kadpegpa ceBeTtoBOn 1 NasepHOU TEXHUKU
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Innovation Scientific-Education Centre “Uranium Geology”
(TPU, Department of geoecology and geochemistry)

laboratories:
Nuclear-geochemical

laboratory

Electron-optic laboratory
Isotope spectrometry
laboratory

Microelement Analysis
Laboratory

Geotechnology
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Schlich analysis

on Binocular
microscope (Leica
EZ4D)
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MWUHOLI «YpaHoBas reosiornsa»
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Color.

Lustre.

Hardness.
Transparency.
Shape and size.
Character of surface.
Level of oxidation.

Comparative method of
determination content of mineral
and anthropogenic particles in
samples. Total content — 100 %



"LEO 1530 Gemini® (Working
distance 5 mm ), University of
Karlsruhe

Hitachi S-3400N with X-ray spectral
microanalyser — Bruker (Working
distance 3 nm), TPU >
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X —ray diffraction analyses
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OTO aHanuMa CTPYKTypbl BeLlecTBa, C
MOMOLLbIO PEHTFEHOBCKUX nyyen.
[JocTOMHCTBOM MeToda SBRSAETCA HMU3Kas
norpewHocTtb cxogumoctn (1-3%), manas
3aBUCUMOCTb pPe3yrnbraTtoB OT MaTPUYHOro
adppekTa (0T naHavanbHom Npobbl), HN3KUI
npenen obHapyxeHusa — 10-4%.

Quartz cuvette with samples inside 1

MI/IHOIiII «YpaHoBag reonornsa»




2. Dust load




Dust load
guantity of solid particles which are faulted

In a unit of time on unit of square:

Pn=Po/(S*t),
Pn - dust load , mg/m? * day (kg/km?*day)
Po — weight of the snow solid residue, mg (kQ);
S — square of the pit, m? (km?);

t — number of days from snow-up day (the day
when snow fault and does not melt) to sampling

day , day.

['eoxumust okpyxatotieit cpezst , 1990 13



There Is the following gradation for values of dust burden
In terms of the recommendations:

less than 250 mg/m? per day — safety morbidity level;
250-450 mg/m? per day — mildly unsafe one; increase in
bronchial asthma and conjunctivitis;
450-850 mg/m? per day — unsafe one; increase In
respiratory and sense organs morbidity;
more than 850 mg/m? per day — immensely unsafe one;
Increase in morbidity more than 2 times.

['eoxumust okpyxatotieit cpezst , 1990 14
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The scheme of distribution of dust burden within

Tomsk-city
gz According to the results of
O RKTIOPECHY “% the observation the dust
% <§ S burden rages  from
’ 16 mg/m?*day (river-boat
station) to 303 mg/m#*day
(Suvorova st.).
! 0 B It is up to 43 times more
1), el than the  background
beallek value. The most polluted
1o’ ) SN areas are Octyabrskil
X o oo 710 district and the effected
] zone of the power station
\ | e “GRES-2".
-:-:—:3—4'“\/'
Pn — dust burden. Background value is 7 mg/m?*day 15

(lWaTtunos, 2001).
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Dust load in impact zones of some plants in
Tomsk city

Mr/M>-cyT

400
200 mildly unsafe pollution level .

L e

200
lower pollution level

100

average value for Tomsk .

] Background
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*- gpadayusi ypoesHel rblriego20o 3azpssHeHus, («feoxumus...», 1990)
** - 0aHHblIe A.B. Tanoeckot, 2007 e.

®oH (7 m2/mM2*cym) rio daHHbIM A.FO.llamurnoea (CpedHul BactoeaH, 2001)



3. Mineral and anthropogenic
particles in solid particles of
aerosols
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The investigation of the mineral
composition of the solid
residue of snow is carried out
according to the patent Ne
2229737 (Russian
Federation).

“Method for definition of snow
cover pollution with
anthropogenic components”.
Tomsk Polytechnic university;
Authors: E.G Yazikov., A.Yu.
Shatilov, A.V. Talovskaya -
application Ne 2002127851
from 17.10. 2002 (in Russian).

2
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CIIOCOB ONPE/IEJIEHUSA 3ATPA3HEHHOCTHU
CHETrOBOIo NOKPOBA TEXHOTEHHbBIMU
KOMIIOHEHTAMHM

arentoobnanarens(mm): ToMcKull nonumexnuvecxui
ynusepcumem (RU)

Astop(m): H3uxoe Ezop I'puzopvesuu (RU),
Illamunos Anexceii I0pveeuy (RU),
Tanoscxan Auna Banepveena (RU)

Bassra Ne 2002127851
Ilpuopurer usobperenus 17 oxrabps 2002 r.

Bapernctpuposano B [ocyapcTReHHOM peecTpe
usobperennit Poccuiickoit Menepaunn 27 man 2004 2.

Cpox aelictus natenta ncrekaer 17 oxrabps 2022 r.
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General view of the snow solid residue

v . &o i TS
UNI KARLSRUHE 20HM EHT=1500kV Mag= 100KX SignalA=SE2 LEO 1530
Date :8 Nov 2007 File Name = AT01_01.tif vz

according to the data of the according to the data of the
electron microscopy binocular microscopy
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Mineral components

The sources:
erosion of the rivers’ banks,
construction industry emissions
power stations, boiler plant emissions
iIce-slick protection
diffuse pollution (e.g. from Middle Asia)

20
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Mineral components
_(according to the data of the electron microscopy)
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Quartz

ED spectrum of quartz
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ED spectrum of feldspar 21
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Mineral components
(under the binocular microscope)
There are 4 types of quartz in the samples of snow
solid residue:

transparent, colorless, with
acute edges. Size ranges from

28 umto 1 mm
Mag. 50x

Aaukos, 2006 4o

translucent, partly gravel, yellow.
Size ranges from 28 um to 1 mm



Quartz covered by iron oxides

Quartz - transparent, — translucent, partly gravel.
colourless, Size ranges from 28 ym to 1
mm.
Mag. 50x
Aaukos, 2006 23



Mineral components
(under the binocular microscope)

Semi-gravel, white Feldspar — small, right-
(carbonate) angled, pink (feldspar)
Size ranges from 30 pm to Size ranges from 28 ym to
950 pm. 500 pm.
Mag. 50x

Aaukos, 2006 24



Mineral components
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(according to the data of the electron microscopy)
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Mineral and organic components
(under the binocular microscope)

Organic particles Transparent, different colors
(mica)

Mag. 50x
Asukos, 2006 26



Mineral components
(according to the data of the cathodic
luminescence)

feldspar carbonate

asbestos apatite The samples of solid residue

of snow
27



