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he entry of Ukraine into the
European transport system, the
advantageous geographical posi-
tion on the path of major transport
flows between Europe and Asia,
and the strengthening of econom-
ic ties between Ukraine and other
countries have led to an increace
in the intensity of traffic in direc-
tions, which in turn requires an
improvement of the quality of
roads [1].

In Ukraine, the length of the net-
work of highways of general use
makes up 169.5 thousands km, of
which 49.2 thousands km are the
roads of state importance.
However, 97% of all roads have
high wear and need major or
ongoing repairs. In addition, there
is an acute problem with the state
of more than 9.6 thousands
bridges which do not meet the
requirements of modern norms
and actual load according to tech-
nical parameters. Such a state of
public roads and bridges does not
fully ensure fast, comfortable,
economical, and safe transporta-

tion of passengers and goods.
The development of transport cre-
ates a social tension in society,
reduces the competitiveness of
domestic economy [2]. A state of
roads has a large impact on the
number of traffic accidents.
Ukraine became one of the ten
countries in Europe with the high-
est mortality rate of traffic acci-
dents (9 deaths per 100,000 po-
puation). According to the data of
the Ministry of Internal Affairs of
Ukraine for the first half of 2018,
about 70 thousands accidents
were registered on roads, in which
almost 13 thousands people were
injured.

The use of asphalt concrete
pavement technology is still the
most widespread in the world and
in Ukraine. Thus, in Ukraine, the
share of asphalt concrete pave-
ment is about 98% among all
other types of covering, in Europe
— more than 90%, in the USA -
about 94%.

Considering that organic bind-
ing agents are one of the main
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components in the composition of
asphalt concrete mixtures, they
include specific pollutants of
ambient air a hygienic assess-
ment of the impact of the opera-
tion of the enterprises producing
asphalt concrete on the environ-
ment and public health remains
relevant [3].

The aim of this study was to
conduct an ecohygienic assess-
ment of the impact of the opera-
tion of the enterprises producing
asphalt concrete on the state of
the environment, to develop new
hygienic criteria and to improve
the existing ones for the location
of asphalt concrete enterprises,
taking into account the latest
domestic sanitary, environmental,
and urban planning legislation
and the requirements of the EU
Directives.

Objects and methods. The
enterprises of various capacities,
producing asphalt concrete, were
the objects of the study. We used
the methods of expert assess-
ment and sanitary and epidemio-
logical examination of construc-
tion projects.

Results and discussion. The
sphere of town-planning by its
architectural, health preserving,
and price policy is an important
economic indicator of any country
in the world. The requirements of
the European Charter of Local
Self-Government, ratified by
Ukraine, the Law of Ukraine “On
the Principles of State Regional
Policy”, as well as the recommen-
dations of the WHO, the United
Nations Economic Commission
for Europe (UNECE), the EU and
the Council of Europe directives
are directed to the creation and
support of the favourable living
environment and the preservation
of public health [4].

According to the Article 3 of the
Constitution of Ukraine, human
health is one of the highest social
values of the state. Article 50
defines the right of every person
to a safe environment for life and
health. Article 27 of the Law of
Ukraine “Fundamentals of the leg-
islation of Ukraine on health care”
stipulates that “... sanitary and
epidemiological well-being of ter-
ritories and settlements is
ensured by a system of state
incentives and regulators aimed at
a strict adherence of sanitary-
hygienic and sanitary-and-anti-
epidemic rules and norms, by a
complex of special sanitary-
hygienic and sanitary-and-anti-
epidemic measures”.

The development of new
hygienic criteria and improvement
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of the existing ones for the loca-
tion of the industrial enterprises,
including asphalt concrete enter-
prises, taking into account the lat-
est domestic sanitary, environ-
mental, and town-planning legis-
lation and international experi-
ence, is one of the main tasks of
the Laboratory of Hygiene of
Planning and Development of
Human Settlements and complies
with the process of adaptation of
sanitary legislation of Ukraine to
the legislation of the European
Union, stipulated by Article 51 on
the Partnership and Cooperation
Agreement between Ukraine and
the European Community (Eu-
ropean Union) and its Member
States [4].

The requirements of Directive
2008/50/EC of the European
Parliament and of the Council of
21 May 2008 on ambient air quali-
ty and cleaner air for Europe
establish the air quality standards
for the composition of the most
harmful air pollutants and the
rules for the assessment of the
quality of ambient air [5].

Environmental legislation re-
mains an important tool in the
solution of the problems of the
environmental protection in the
EU States, and its strict obser-
vance and improvement is one of
the priorities in the environmental
policy of the European Com-
munity. The main efforts of the EU
states in the field of environmental
protection are aimed at pollution
prevention, guarantee of the envi-
ronmental safety of the construc-
tion products, determination of
the responsibility for damage to
the environment. The European
Commission is empowered to
apply sanctions up to the respon-
sibility at the level of the European
Court in respect of those states
that do not fulfill their obligations.

Ecological liability and reim-
bursement of the ecological dam-
age to the environment are envis-
aged in the normative European
document - Directive 2004/35/EC
of the European Parliament and
the Council, 21 April 2004 [6].

According to the latest Law of
Ukraine “On the Assessment of
the Impact on Environment”,
which entered into force in 2017,
the asphalt concrete enterprises
are reffered to the second catego-
ry of types of planned activities
and objects that may have a sig-
nificant impact on the environ-
ment [7].

In order to improve the material
and technical basis of the road
economy, the Government of
Ukraine approved the Concept of

the State Target Economic
Program for 2018-2022 of
January 11, 2018, Ne 34-p.

aimed at the intensification of the
innovative and scientific-and-
technical activities in the road-
economy, the effective operation
and development of enterprises
for the production of asphalt con-
crete. The introduction of mod-
ern efficient energy- and re-
source-saving materials and
technologies will ensure high
quality and durability of road and
bridge structures. A use of opti-
mum variants of the location of
the objects of road-economy is
provided by the concept. It will
contribute to the protection of the
territories and objects of the
nature reserve fund and to the
prevention of the harmful impact
of road construction on the envi-
ronment and residential territory.
The establishment of noise
abatement facilities, the preser-
vation of the ways for migration of
animals, the regime of protection
of the territories and objects of
the nature reserve fund, and
other environmental protection
purposes are among the main
measures for the preservation of
the environment [2].

According to the current norma-
tive document of the sanitary le-
gislation — “State sanitary rules for
planning and development of set-
tlements. SSR Ne 173-96”,
approved by the Order of the
Ministry of Health of Ukraine
Ne 173 of 19.06.96, registered in
the Ministry of Justice of Ukraine
on July 24, 1996, Ne 379/1404,
and “Sanitary classification of
enterprises, manufactures, struc-
tures, and sizes of sanitary-pro-
tective zones for them” that is pre-
sented in this document in the
Appendix Ne 4, the normative
sizes of sanitary protection zones
(hereinafter — SPZ) are estab-
lished for existing and planned
construction/reconstruction of
enterprises depending on their
hazard class (p. 5.6). Production
of asphalt concrete is classified as
hazard class | with 1000 m norma-
tive SPZ [8].

These hygienic norms were
duplicated in the State Cons-
truction Norms of Ukraine “SCN
360-92**. Town-planning. Plan-
ning and building of urban and
rural settlements”. In accordance
with the paragraph 10.12* of this
document, “for the eneterprises
for asphalt concrete manufacture
as for the objects, that are the
sources of air pollution, the size of
sanitary protection zones are
established in accordance with
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the design sanitary norms for
industrial enterprises, and their
sufficiency must be confirmed on
the basis of the calculation of pre-
dicted levels of pollution in accor-
dance with the current guidelines
for calculation of the dispersion of
harmful substances from the
emissions of the enterprises in the
atmosphere” [9].

The majority of modern existing
asphalt concrete enterprises
(hereinafter — ACE) in Ukraine
were built during the post-war
development in accordance with
the requirements of “Sanitary
norms for design of the industrial
enterprises. SN 245-71” and had
the normative SPZ of 300 m.

An increase of the normative
SPZ from 300 m to 1000 m was
due to the complaints of the bad
smells from the population at the
territory adjacent to these resi-
dential development enterprises
because the black binding agents
of coke and by-product process
(tar, resin,etc.) with the strong
unpleasant smell of the pollutants
in their composition were used in
the manufacture of asphalt con-
crete. That’s why, according to the
Order of the Civil Service of Motor
Roads of Ukraine of 27.10.2005
Ne 490, a use of the black binding
agents of coke and by-product
process on the roads for general
use was banned. It decreased the
emission of the pollutants at the
operation of the enterprises for
the manufacture of asphalt bitu-
men materials for road covering.
At modern stage, bituminous-
emulsive technology is applied.

For today, domestic asphalt
concrete enterprises are charac-
terized by the introduction of
modern ecologically safe technol-
ogy for the production of asphalt
concrete, dust-gas treatment sys-
tems, and use of finished bitumen
(oil refining products), that stipu-
lates less harmful emissions with
smaller values of pollutants,
including odorous substances,
that actualizes the issue of the dif-
ferentiation of the hygienic stan-
dards for asphalt concrete enter-
prises, taking into account capac-
ity, use of raw basis, technology,
and the introduction of nature pre-
serving measures.

In order to ensure sanitary and
epidemiological well-being of the
population during the implemen-
tation of urban planning docu-
mentation for the construction of
new production facilities in
Ukraine, a procedure of the size
changes in the SPZ hygienic stan-
dards on the basis of the Expert
Commission on the establishment

MrIEHA NPALI =

and change of the size of sanitary
protection zones under the Chief
State Sanitary Doctor Ukraine
(hereinafter — Planning Expert
Commission), formed by the order
of the Ministry of Public Health of
Ukraine, 03.03.2010, Ne 187 was
initiated [4].

The functioning of the Planning
Expert Commission for the review
of the issues on the evaluation of
planning and building of human
settlements from the point of view
of the ecological consequences
for the environment and conse-
quences for the health of people
and the safety of their living con-
ditions at the determination of the
sizes of the SPZ for industrial and
agricultural facilities of the I-lll
classes of danger complies with
the item 239 of the plan for the
implementation of the Asso-
ciation Agreement between
Ukraine and the European Union
(Chapter 22 Public Health) and
WHO recommendations (resolu-
tion EUR/RCC/R2 to the
“European Action Plan for
Strengthening of Potential and
Public Health Services”).

The projects for the establish-
ment of SPZ for 768 objects,
including 43 asphalt concrete
enterprises, were considered by
the Planning Expert Commission
in 2009-2017 [4].

According to the results of the
scientific sanitary-and-epidemio-
logical examination of the four
construction/reconstruction proj-
ects of the enterprises for the pro-
duction of asphalt concrete mix-
tures investigated in 2017, the fol-
lowing was established.

At the investigated ACE, modern
asphalt concrete sets were
installed for the production of the
asphalt concrete mixtures of such
brands as “Teltomat T-1”", DS-
168, DS-158, DS 117-2E, DS-
1587, DS-228. By the capacity,
the studied ACEs were distributed
as follows: two ACE of low capaci-
ty (8.2 thousands tons/year and 5
thousands tons/year), one ACE of
medium capacity (18 thousands
tons/year) and one ACE of high
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capacity (100 thousands t/year).
Three ACE (75%) were equipped
with one asphalt mixing set
(AMS), a high capacity ACE — with
three medium capacity AMS
(“Teltomat T-1” — 45 t/year, DC-
168 and DC-158-50 t/year).
Characteristics of the enterprises
for the production of asphalt con-
crete mixtures are given in the
table.

Two ACE began to work in 1974
and in 1979 at the time of the cur-
rent normative document -
“Sanitary norms for design of
industrial enterprises. SN Ne 245-
717 (with a hygienic standard size
of 300 m). Now objects are
equipped with modern three-
stage air-purifying sets with a total
purification efficiency of 97.67%.
At the high capacity enterprise, a
three-stage system for dust-gas
purification consists of direct-flow
cyclone with a purification effi-
ciency of 33.5% (I degree); bat-
tery cyclone and bag filters with a
cleaning efficiency of 86.5% (Il
degree); damp cleaning with a
clearing efficiency of 74.0% (lll
degree). At the ACE of medium
capacity, the air purification sys-
tem is represented by a battery
cyclone SCN-40 and a wet dust
collector “Rotaklon”. Implemen-
tation of nature preventive meas-
ures ensured the reduction of
gross emissions of the pollutants
to the level of 30.4 tons/year for
ACE of high capacity, up to 7.92
tons/year — for medium capacity
enterprise, and up to 3.95
tons/year and 3.39 tons/year for
ACE of low capacity.

The investigated ACEs of low
capacity (3.2 thousands tons/year
and 5 thousands tons/year) were
put into operation after 1996 at
the moment of new regulatory act
of sanitary legislation — “State
sanitary rules for planning and
development of settlements. SSR
Ne173-96” (where the normative
SPZ made up 1000 m).

The ACE of low capacity is
equipped with a three-stage
cleaning system which includes a
cyclone, a bag filter, and a screw-
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driver “Venturi” with a dust and
gas flow rate of 99.7-99.85%. The
application of an effective system
of dust-gas purification provided a
compliance with the maximum
allowable concentrations on the
verge of normative and calculated
SPZ from the sources of emis-
sions of enterprises to existing
adjoining residential development
which was formed historically.
Thus, according to the calcula-
tions of the scattering of the spe-
cific pollutants in the ambient air
(carbon monoxide, nitrogen diox-
ide, sulfur dioxide, saturated
hydrocarbons, benzene, xylene,
phenol, toluene, formaldehyde,
benz/a/pyrene, inorganic dust
with SiO, content of 70-20%,
soot) at distances of 414-680 m,
the absence of the excess of the
maximum allowable concentra-
tions was confirmed. It is a basis
for the establishment of new sizes
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for the SPZ. Taking into account
the proximity of the investigated
asphalt concrete enterprises to
the residential development, the
following measures were pro-
posed: adherence to asphalt con-
crete production technology and
control of the effectiveness of the
implemented environmental pro-
tection measures; annual moni-
toring of ambient air at the bound-
ary of the established SPZ, and
noise measurements at the
boundary of the nearest residen-
tial development in order to con-
firm the adequacy of the estab-
lished SPZ for each concrete
object; presentation of the copies
of the Laboratory tests to the SI
“IPH, NAMSU” to generalize the
information, development of new
norms of the SPZ for ACE, and
making of the appropriate amend-
ments to the “Sanitary classifica-
tion of enterprises, industries,

structures, and sizes of sanitary
protection zones for them” SSR
Ne 173-96.

Conclusions. On the basis of
the ecological and hygienic
assessment of the impact of the
asphalt concrete enterprises’
operation on the state of the envi-
ronment and  sanitary-and-
hygienic conditions of the inhabi-
tants of adjoining residential
development, we can state:

1. The majority of modern
asphalt-concrete enterprises in
Ukraine are working on finished
bitumen to fulfill the order of the
State Service of Motor Roads of
Ukraine on the prohibition of the
use of black binding agents of
coke-refining process (tar, resin
etc.), 27.10.05 Ne 490, which
complies with the requirements of
the Directive 2004/35/EC of the
European Parliament and Council
“On the ecological responsibility

Table

Characteristics of the enterprises of various capacities for the production of asphalt
concrete mixtures and implemented environmental protection measures

List of Technical . .
objects, | equipment, Gross Emissions, Sgﬁcg%e_r}s;?gg;or Environmental
capacity in kind tons/year 173-96 measures
tons/year of fuel
30.4 tons/year, including:
ACS: nitrogen dioxide — 4.025, carbon Three-stage system
“TeltomatT-1”| monoxide — 7.978, phenol — 0.0102, inor- Compliance with of (liust-clleanlng.
ACE with | (45 t/year), | ganic dust containing SiO, 70-20 percent | the standard size dire cyclone
irect-axial;
the power DS-168 - 16.77, benz/a/pyrene — 0.00017, of 300 m by the Il — battery ovelones
of 100 (50 t/year) iron and its compounds — 0.0057, SN 245-71 and ba %’HJS and
thousands | and DS-158 | manganese and its compounds — 0.0006, (the enterprise - wgt clean’ing
tons/year (50 t/year) metallic mercury — 3.3E-6, was put into Total efficienc oi‘
operationg on benzene - 0.0195, xylene — 0.102, operation in 1974). the gas cleani¥1g
natural gas |toluene — 0.0582, formaldehyde — 1.5655, is 97.67%
saturated hydrocarbons — 0.06. ' '
7.92 tons/year, including: nitrogen
dioxide — 0.8989, sulfur dioxide — 0.3837, . . The system of
carbon monoxide — 1.3447, Cﬁ‘rg?gaﬂlc;[cﬂ'th dust cleaning: the
ACE ACS : DS phenol — 0.0266, substances in the form size ofgthe SP% battery cyclone
capacity 117-2E of suspended solid particles in 300 m by the STS-40 and the
18 operating | undifferentiated by composition — 1.1036, SN 245_% wet dust collector
thousands| on natural benz/a/pyrene — 2.1E-7, iron and its (the enterprise “Rotokolon”.
tons/year gas compounds - 0.0035, manganese and its was put i%to The total efficiency
compounds - 0.0003, xylene — 0.5063, o eratiopr)1 in 1979) of gas cleaning
phenol — 0.0266, saturated P ’ is 98.7%.
hydrocarbons — 0.2074, etc.
3.95 tons/year, including: nitrogen Reductionand | Three-stage system
ACE Upgraded dioxide — 0.166, sulfur dioxide — 0.021, |establishment of the| of dust cleaning: a
capacit ACS: carbon monoxide — 0.474, phenol - 0.009, |regulatory size of the| cyclone, a bag filter
of 5 Y DC-1583 dust inorganic with SiO, content 70-20 | SPZ: 414 minthe | and a screwdriver
thousands| ©Perating | percent - 2.979, benz/a/pyrene — 0.001, | west, 657 min the |“Venturi” with a coef-
tons/year on natural benzene - 0.009, xylene — 0.166, northwest and 1000 | ficient of purification
gas toluene - 0.100, formaldehyde — 0.015, |m in other directions| of a dust-gas flow of
saturated hydrocarbons — 0.014, etc. | by the SSR 173-96. 99.7-99.85%
3.393 tons/year, including: nitrogen Relay-contact
dioxide — 0.39, carbon monoxide — 0.47, Reduction and system for dust
ACEwitha| Upgraded | phenol —0.41, inorganic dust containing |establishment of the removal from
capacity | ACS 1C-228 | SiO, 70-20% - 0.381, benz/a/pyrene — | standard SPZ: 680 | cyclones, bag filter
of 3.2 operating 0.49, iron and its compounds - 0.001, m in the southwest | and dust collector.
thousands| on natural manganese and its compounds — 0.001, and 1000 min all with a coefficient of
tons/year gas benzene - 0.4005, xylene 0.001, other areas by the | purification of dust
toluene — 0.404, formaldehyde — 0.402, SSR 173-96. and gas flow of
saturated hydrocarbons - 0.4009, etc. 96.4%

Ne2 2019 Ewviroxmenr & Heam 44



D2-19 b:D2-16 b.qxd 28.05.2019 15:12 Page 45

ECOHYGIENIC ASSESSMENT OF THE OPERATIONAL
IMPACT OF THE ENTERPRISES FOR ASPHALT
CONCRETE PRODUCTION ON THE STATE
OF THE ENVIRONMENT TAKING INTO ACCOUNT
THE REQUIREMENTS OF DOMESTIC LEGISLATION
AND EU DIRECTIVES
1Makhniuk V.M., 2Harkavyi S.I., 1Styrta Z.V.,
2Harkavyi S.S.
1State Institution “O.M. Marzieiev Institute for Public
Health, National Academy of Medical Sciences
of Ukraine”, Kyiv
2National O.0. Bohomolets Medical University, Kyiv

Objective. We performed the ecohygienic assess-
ment of the impact of the activity of the enterprises
for the production of asphalt concrete on the state
of the environment with regard to the latest domes-
tic legislation and the requirements of the EU
Directives.

Materials and methods. We used bibliosemantic,
analytical methods and method of sanitary-and-
epidemiological examination of design materials in
the study.

Results. The design materials of domestic asphalt
concrete enterprises with the introduction of mod-
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ern eco-preserving technology for the production
of asphalt concrete, dust-cleaning systems and use
of finished bitumen (products of oil refining) have
been analyzed in this article.

According to the results of the sanitary-and-epidemio-
logical examination of design materials, it was estab-
lished that the use of the effective system of dust-gas
purification, the use of finished imported bitumen in
the production ensured an observance of the maxi-
mum allowable concentrations of the pollutants in the
ambient air at the boundary of the normative and
designed sanitary-and-protective zones (SPZ).
Conclusion. By the results of the analysis of design
forms and records, it can be predicted that the
asphalt concrete production with the use of modern
technologies will ensure a compliance with the
domestic sanitary legislation and Directive
2008/50/EU of the European Parliament and the
Council “On the ambient air quality and the cleaner
air for Europe”, May 21, 2008.

Keywords: asphalt concrete enterprise,
eco-preserving technology, environmental
measures, sanitary-and-protective zones,
sanitary legislation, EU directives.

for the prevention and elimination
of the consequences of the envi-
ronmental damage”, April 21,
2004.

2. Environmental measures with
the use of high effective dust-and-
gas purification systems were
implemented at all investigated
enterprises that greatly reduced
the gross emissions of the pollu-
tants into the ambient air and
decreased the impact on the envi-
ronment and adjacent residential
areas, that met the requirements
of domestic sanitary legislation
and Directive 2008/50/EC Eu-
ropean Parliament and Council
“On the quality of ambient air and
cleaner air for Europe”, 21.05.2008.

3. Implementation of the envi-
ronmental protection measures
with the use of high effective dust-
and-gas purification systems at
the existing ACE ensured an
absence of the excess of the MAC
of the specific pollutants at the
ACE designed before the estab-
lishment of the SPZ that were 1.5-
2.4-fold smaller than the norma-
tive ones, and it was a cause for
the establishment of the new
hygiene norms according to the
procedure in force in Ukraine for
the establishment and change of
the sizes of the enterprises’ SPZ.

The above shows a necessity of
the introduction of differentiated
approach to the determination of
the standard sizes of SPZ for the
enterprises of asphalt concrete
production, taking into account
capacity, use of raw material (fin-
ished bitumen), ecological tech-
nologies, and environmental pro-
tection measures.
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EKONOTO-TITIEHIYHA OIIHKA BNHBY HA ROBKINNA
bYJIIBENbHHX MATEPIARIB, HANOBHEHWX NOJIPIBHEHHMM
NONIMEPHUMH BIIXOJAMM, 3 HAHECEHOID HA TIOBEPXHID NAP

i 3pocTaHHAM o6caAriB Hakonm-
YeHHs1 TBepPANX NoOYTOBMX BiOgxO-
niB 0co6MBOI rOCTPOTU HabyBae
npobnema ix nepepodbkn Ta yTun-
nisauii 9K Hanmbinbw 06’eMHOI
CcknanoBoi. Bipomo, wo B YkpaiHi
LLIOPIYHO YTBOPKETLCH MoHan 1
MJTH. TOHH MOJlIMEPHUX BiOX0A4iB, i
nmwe 6am3bko 18% 3 HUX nepe-
pobOnseTbCcsA, a iHWa 4YacTuHa
noTpanasie Ha MnoNiroHn ans
3axXOpOoHeHHs. [na 3akoHoOaB-
4yoro BUPpIWIEHHS npobnemMun
MOBOOXEHHS 3 TBEPAUMU Moby-
TOBMMU BigXo4amMu Ha po3rnsagi
nepebyBae npoekT 3akoHy
Ykpainun “Npo ynpaeniHHA Bigxo-
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Knio4oBi cnogBa: ririeHiyHa
OouiHKa, KOMyHanbHa ririeHa,
MNMAP, nepepo0Oka nonimepis,

LUeMeHTHO-nilWaHa cymiLu.

OKOJIOIMO-rmrmEHUYECKAST OLUEHKA BJINSAHWSA HA OKPY>KAIOLLLYIO
CPEZ1Y CTPOUTEJIbHBIX MATEPUAJIOB, HAMNOJIHEHHBIX
U3MEJIbYEHHBLIMW NMOJIMMEPHbBIMUW OTXOA4AMU, C HAHECEHHbBLIMU
HA WX TTOBEPXHOCTb lNAB
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BY3 “VBaHo-DpaHKOBCKMI HALIMOHAIIbHbIA MEANLMHCKUI YHUBEPCUTET,
r. IBaHo-®paHkoBCK, YkpanHa

Llenb — skonoro-rurneHnyeckasi OLeHkKa CTPOUTE IbHbIX MaTepuasios,
U3rOTOBJIEHHbIX U3 LLEMEHTHO-MNECYaHbIX KOMMO3ULI, HarOJHEHHbIX
N3MEJIbYEHHBLIMU MOSIMMEPHBLIMY OTX0AaMU, C HAHECEHHbLIMU

Ha noBepxHOCTb 0Txo40B [NAB B arpeccuBHbIX cpeaax.

MaTtepuanbl u MeToabl UCcrieAoBaHUS. ViccnenoBaHusi MPOBOAUIINCE C
UCI10/1b30BAHNEM ObITOBbIX U MPOMbILLIIEHHbIX OTXOA0B: MOJINITUIIEH-
TeTppranara (M3TP), nonvBuHunxnopuga (MBX) n cmecu noanatuaeHa
u noavnponuneHa (M3 + 1l1); wnako-noptnaHauemeHTa (LUIML) M-400
npousBoacTea YacAO “VIBaHO-PpaHKOBCKLIEMEHT”; necka MbITOro pey-
Horo ¢ppakumm 0,5-1,0 Mm.

Pe3ynbratbl u nx obcyxgeHne. YCtaHoOBJ/IEHO, YTO HAUMEHbLLEE KOJIN-
4eCTBO MPOoAYKTOB AECTPYKLUNY BblAENISIETCS U3 00pa3L|0B, HAMOJTHEHHbIX:
M3T® o1 2% 0 10% oT 06LLeli MacChl HaroJIHUTESIS, KOraa rpovNCXoauT
pe3koe yMeHbLLEHVEe MoTepu Macchl 06pa3LoB 3a cyeT BbiMbiBaHus CaO
B YCJIOBUSIX YITIEKUCIIOTHOM 1 PACLUNPUTESIbHOV KOPPO3UM, a Takke B
J0XAEBOV 1 ANCTUIIIMPOBAHHOM BoAax. YCKOpeHve pa3pyLLeH sl XxapakK-
TepHO MarHe3uvasibHovi cpeae; NBX ot 2% f[o 11% npoucxoant peskoe
YMEHbLLEHNE 10TEPY MacChl 06pa3Li0B B YCI0BUSIX BCEX MOAEJIbHbIX KO-
PO3UOHHBIX CPEA, a TaKXe B A0XAEBOU 1 ANCTUI/IMPOBAHHOM BO4ax; CMe-
cbto 13 + [ ot 0,25% [0 2,25% B yC/10BUSIX BCEX MOAEJIbHbIX arpPeccuB-
HbIX cepes, B A0XAEeBOV U ANCTUIINMPOBAaHHOV BoAax. Hvu B ogHom 13
uncenenoBaHHbIX 06pa3L 0B He 06HaPYXEHO MPEBbILLEHNS] KOHLIEHTPAaLN
[AB Bebile MK ansi BoAbl MMTbEBOro BOAOCHAOXEHMS.

BbiBOAbI. [MreHNYECKUMU NCCAE[0BaHUSIMM YCTaHOBJIEHO, YTO MPOAYK-
TOM AECTPYKLMMY 06Pa3L0B LIEMEHTHO-NECYaHbIX KOMMO3ULiK, HaroJIHEH-
HbIX MOJIMMEPaMM, IBJIIETCSI CMECh HEOPraHN4eCckoro aMop@HOro ocas-
Ka, OCHOBHYIO maccy kotoporo coctasasotT Ca0, Ca(OH),, Ca(HCO3), oT
97,83% 1o 98,46% ot 06Luevi maccel ocaaka, apyroe — Mg(OH),
Alx(OH)3. [MpoaykTsbl AECTPYKLUMM SABASIOTCS HETOKCUYHBIMU, HEPACTBOPU-
MbIMU MY MasiopacTBOPUMbBIMU MPOCTbLIMU HEOPraHU4YeCKUMM COeanHe-
HUSIMU, HE OKa3bIBAIOT HEraTVBHOIO B/IVSIHUSI HA OO BbEKTbI OKPYXatoLLen
cpenbl v YesioBeka.

Knio4yeBble cnoBa: rurmeHnyeckasi oueHka, KOMMYHaslbHasi TMrMeHa,
lAB, nepepaboTka nosiMmMepoB, LEMEHTHO-NecYyaHasi CMEcCh.
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