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Section 1. Biology and biotechnology

Patuaniyazeve Difbar Allaniyazevma- iither asisiont of a
Eorakalpak  Simfe University mamed gfter Berdak,
Nurngova Znhre Abdukadirevma - docier of medical
science, prafemser of @ Tashkens medical Acodemice

THE AFAL SEA DEGEADATION AND BIOLOCY DESCERIFTION OF ACTIONS
0N THEIE ELIMINATION

Abstraer: This arifcle represents the updaied version of the beoed version on the siae of
wnviranmeant of the Repubiic of Utbekisran and om tie deparoment o Ecology amd ground roiemcas
Earakalpak saare  wniversity gf name Berdak, prepared in 2012 | Iis pwpere is providing of the
brpad mections of the public and dectrion-makers with eazy for undersianaing, modern and reliohie

wRvIrgnmenial fgbrmarion.

Key words: Ecelegy, Emironmantal Prowction, Pollufan, waker retources, e papulation,

Aral Sea, desert "Aralam”, The regtonal flora.

The basic attenfion in the report i gZiven
ip the descrpbom of the some  priomty
oational environmental problems, idemtified at
the development of the Natioml
Epviroomental Action Plan for Sustainable
Diewvelopment of the Fepublic of Uzbekistan:
Deficit of water resources; Degradation of
pasture and arabls lands; ar polkotion of urban
femiiories; Emiroomental pollobon o ood
figldz area; Environmental pollution with
mvdusmial and pumicipal solid wasts; Shomage
of forests and especially protecied temiionies;
Palhmion of the water bodies with wastewater.
Most of the sands and soils m the Pre-Aral
area are bght and easily mansported by wind

On the basis of geopraphical and
archeological research it was estblished that
th= Al S=a has had pemiodical changzes of its
watsr area, ie expansions are followed by
with drawals. This was brought abour by
climate change and changes in the state of the
eovipnment in the regwom. With the
development of land use, amtbropoepenic
factors affected the namural perieds of sea
fuciations changing flows of the Syrdarya
and Armodarya This is especially explicit in
the present The begpmning of mmgated
agricultare in the region dates back to the Gth-
7th centmries B.C. and coincides with
flprishing the most ancient chvilization
whers fmigation was a major decisive factor of
bistorscal and socio-economic development.

Today the Aml and sumounding emines ae
world-known for ecological disasters afimbuted
mainly to anthropogenous factors. The growih in
water consumption connected e cultivaton of
Dew Omgzated t=miteries, where mainly cofton and
rice are grown, together with the increase i the
population womking in agnicolhoe, the flow of
water @ the sea Tom the two major mver systems
-the Amsdarya and Symdarya - compleiely
stopped.

In spife of miensive glacier melfing which
shoald bave led i increase of emitery of the Aral
Sea, during last 15 vears disastrous reduoction of
ibe largest inland water body takes place.

The Aral Sea is the largest inland body of salty
reservodrs in the world Sitafed in the cemire of
the Central Asian deserts at an altiiude of 33
meires above the sea kevel, the Aral Sea fimctions
a3 3 gigantic evaporater. About §0 km* of water
EVADOTAtES PeT year.

The sea coniriuied to hydrothermal regmos
improvement, influenced water regimes of and
plants, pastures prodoctivicy, and provided
pormal fmctioming of artesian wells  edc,
Ecological balance in the basin was formed in the
first half of the Jith century and was stable up to
ihe begmong of the 1860, with a volume of
1,062 kmi, and a water termtory of §6.4 thousand
kmT Hermuse of imewocable removal of river
water on irmigated tarmiteries, ecological halance
bezmn to decline. Omly half of the previouws river
nmoff reached the Aral Sea.



Bat even this guantity of water was not
sufficient to support sea level at 33 m
However as a result of a tendency of economy
development m agraran areas, leading
growth of orizated termtornes and volumes of
orevocable water consumption during years of
water shortages, water flow into deltas of the
Aprmdaryva and Syrdarva mvers was reduced
sharply. In 1982 and 1983 this made up only
228 and 325 k', vely. Smce 1961
the sea lewel has declined with increasing
speed from 20 to 80-2) cm per year.

Dunng the last 30 vears, from 1960 to
010, the sea received less than 2,000 km®* of
mver water, which led to the lowermg of the
sea level by I m,a:mmpnnmdbnml‘urﬂm
of the volume of the water area by 87%

As a result of the complete stop of the
Armidarya and Syrdarya nmoff and expansion
of |.1:|1gmd termiteries without any control of
the Aral Sea and emvironmental meeds. a
serions complex of ecological, social and
economic problems was formed m the Pre-
Aral area. These problems by ongn and lesel
of conseguences have mm  miematonal
character. The sea has lost ifs fishery and
ranspart mportance. It was divided into two
parts, the Bolshoi and the Maly (XNorthem)
Aral and moved 120-190 km away from the
original shore. From expesed salty bed (35
thousand kmT) up to 100 milbion tons of saley
dust few out anmoally. Suspended solids in the
form of aerosols with agricultural pesticides,
fertilizers and other harmful components of
industrial and municipal wastes prevail in the
composidon of tee winds.

Due to the meduwction im the sea
dimensions, and the morease m evaporation
and drainage-collecting water, water saliniry
considerably increased Som 294 glire m
1063, o about 21 glie im 2010, Sharp
confinental climate is a fz=ature of the Pre-Aral
area climats.

Dharing the last 10-15 years the drying off
of the Aml Sea, brousght about noticeable
changes in climate conditions. In the past the
Aral was considered a muitigating
cold winds from Siberia and redocing the
summer heat I conoimbutes fo  aerosol
transference into upper lavers and fast spread
in the atmosphars

Climate changes have led to a dryer and shorter
;mm&rmﬂlereum. and longer and colder winters.
The vegetative season has been reduced to 170 days.
The pasture productivity bas decreased by a half, and
meadow wepetation destruction has  decreased
meadow productivity 10 fimes. On the shares of the
Aml Sea precipitation was reduced seweral times.
Aperage precipifation magmitnde is 130-200 mm
with considerahle seasonal ummiformity.

High evaporation (up to 17 I]ﬂmparvenr] :
marked whils air motsture is reduced by 10%:. Adr
temperatare duning winbers has fallen and summer
temperatares have moreased by 2-6 degmess C,
including observattons of 34 degrees C.

Frequent ocoumence of long dust storms and
ground winds is characteristic feature of the Pre-Aral
area climate. Strong winds often blow in the repon
They are the most miensive on the weastam coast -
with perhaps maore than 50 days of storms per vear.
Marinnam wind velocity reaches 13-28 m's.

These clmatc condifions defined that
apncultore without iUmigation Is impossible. The
result 1s imfemsive accummlation of salt m the soil
leading o water use for watermg plants and washing
off lands.

Muost of the sands and soils in the Pre-Aral area
are lizht and sasily transported by wind

The drying off of the Aral Sea resulied in two
different kinds of desertfication. The newly dmed
23 bed, and the artificial water logging of origated
lamds. As aresult, a new desert "Aralkum" appsarsd
in the centre of the sreat deserts. It is solid salt-marsh
consistmz of finsly-dispersed sea depositions and
remmants of mineral deposits. washed away from
imgated fields. A pew qualiagve phase of
desertification affecting the Pre-Aml ecosystem
degradation, remooal and global  climate,
mounfamous few-formuing systems and water-salry
remme of agriculural zone takes place

The s2a bed, formerly refemred to as a so-called
"fresh water maker” of vast water collecting basin at
the expense of rich sea hydrobiocenoss activity, is an
artficial penous  volcane,  throwing
tremendous masses of salt and finely-dispersed dust
into the Pallution is increased because
the Aral Sea is located along a powerful air stream
rurming from west to east. of the Earth. That is why
traces of pesticides from the Aral region were found
in the bl&ndafp&nglmmmeﬁnmm: and rypical
Aral dust has been found on Greenland's glacsers,



LeOmal A51a.

If the cover of mornaine deposifions
mcreases, they no longer will be moimure
condensators and sharp reduction of the mver
flow will start

The Aral diaster has deteriorated the
sphere of mhabifatton of the region shamply,
due to polloting of the ammosphere, the
drinking water and the soil

An evahation of the field with draw] from
L]]EIﬂ]"fPﬂ]TEEIf'IhE;’LFﬂ] 522 bed shows that this

vane: from several hundred
thousand tons to 20-30 million tons per year
In the composition of dust cloud suspended
solids in the form of asrosols with agronlhural
pesticides, fertilizers and other harmful
components of industmial and pomicipal
sewage prevall Salt content makes up 0.3-
1.5%. Sand-and-zalt asrosol effects on oasis
sodls and pastares are predomirantly negative
Feplacing muldlayer herbage by single-layer,
reduces the quanfity of useful feeding plants,
and often plants that have no feeding value are
cultivated.

Two million hectares of fertile lands
disappeared as a result of overwaterms and as
a result of fast nse of ground water they got
polluted for the second tims.

Today these lands are etther water logzed
or salimized Former and soils of the Pre-Aral
area with automorphic feed and moisture
repmme became meadow-swamp soils with
hydromorphic regime. To support this resime
artificially it is necessary to raise standards by
2-3 tme:s in order ot to activate the
secondary salmization process. A wiclous
circle of agncathore was formed in this region,
where heavy swamped lands are left The
land-improvement condition of origated soils
in Cenfral Asm 15 worsened by collective-
dramagze water saturated with pesticides and
discharged as refum nnoff mte mmeroos
local landscape depressions. Befare 1960 the
river delfas were home to over 70 kinds of
mammals and 319 types of birds. At present
only 32 kinds of mammals and 160 types of
birds remain As a result, artificial reservoirs-
acoummlaiors appear. Thess reservols are a
real dizaster for surrounding lands. Some of
them cause secondary pollution when of the

Me AMOSPNETE 10 Me SWTHILANS [RZ00s.

The most spread pollutants in the Arl Sea
are- odl hydrocarbons, phenols, synthetic surface-
acove substamces  (5SAS),  chlororgamic
pesticides (COP), heavy metals and minerals. The
dandamt  wse of pesticdes with  high
physiological reaction (B-38, metaphos, corotan,
butiphos, hexachloran, Imdan. DDT efc.) poses a
remendoqs threat to living organizms. Feservolrs
camying water with undecided compounds of
beavy metals and chiororzanic pesticides, l=d to
the destruction of fishery, the appearance of
cancerogenic dissases, and changes in citogenetic
mdices.

The maximum pollufion level by od
bydrocarbons m 1970 was 34 MPC (maxmum
permissible concenfation) m the Maly Armal
(MPC=) 05 mg/dmi), and 80 MPC in the Bolshoi
Aral Simce 1978 the fendency fo o
bydrocarbons pollution stabilizaton at the level
of MPC is marked Phenols made up I8 MPC
(MPC=0.00] mg'dmi)m the Maly Aral and 63
MPC m the Bolshol Aral At present there is no
mformation about phenel polluton because
observations have been stopped Concentrations
of S5AS and heavy mefals do not exceed MPC.

Salinization mcreased from 10 g1 i 40-50
g/l becanse of lack of frech water mnflow.

In the past the umiquensss of the Al Sea
contributed to richness and diversity of the biota
which could be compared with Africa. The Pre-
Aral area possessed half of the biological species
of the former UUSSE. many of thess however,
have disappsarsd or are threatensd Thers were
500 kinds of birds, 20 species of mammals and
100 species of fishes, thousands of imsects and
mvertebrates.

In low streams: of the Syrdarya Biver, mare
than 100 thousand bectares of allmwial sods
became salf-marsh and more than 300 thousand
bectares of swamp and medow-swamp soll
became dry. This resulted in the ransformation
and destruction 3-7 kinds of herbs needed for
fodder for sheep, horses, camels and goats.
Diseases and death of catile began, musk-rats
cultivation stopped. and sheep live-stock
decreased sharpl The regronal flora is impressive
and mchudes 1,200 flowers, 350 types of tuga
forests of which 19 are endemic to Central Asia.
The flora of the Aral-52a coast inchades423 kinds
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COmparison ';nLh the u:-:ua;r AmmlE ﬂlem are
30 species which are vahmble fodder plants,
31 kinds of weeds, and more than §0 kinds of
local flora are podential phytomelorants for
dried coasts. The change I water balance
caused mineralization of the water in the Aral
Sea basin, which led to the loss of unique
biocenosis and a number of endemic speciss
of anmals. Inflow reduction imfo the Aral
caused imeversible changes of bydrological
and hydrochemical sea regmes and hydro
systems. Salt balance changes increased the
sed salimity 3 times, tan;-fnrmmgum’mn
desert The formerly fourishing sea
ecosystem supported 24 species of fishes that
are disappearing. These mchade carp, perch
shargeon, salmon, sheat-fish and spike. There
were 20 kinds of fish In o, but fshery was
based mamly on bream sazap, aral roach
ivobla). Barbel and white-eye fish were caught
mn the Aral Sea. The first signs of the negative
mpacts of salinization oo khiyofauna of the
Aral Sea appeared in the pud 1960 when
salmity reached 12-14%. On shallow water the
salinity of water mcreased faster than m the
open parts of the s=a, pegafively afectng

spawning places. By 1071 the average salimity s

exceeded 15% and resulted in the destmaction
of fish spawn. Smce 1971 the average salmity
hias reached 11°%: in the open part of sea, and
the first sizns of negative impact on fsh have
appeared Some kinds of fish have slowed
their srowth, and the mumber of fish has been
sharply reduced. By the muid 1970's average
salimity of the sea exceeded 14%, and the
matural reproduction of the Aral fish was
completzly destructed In the late 1970s Sea
has lost itz fishery completely. Of the
ichtiofauna of the Aral Sea. several species of
fizh did not reproduce at all. By 1980 salmity
exceeded 13%. The Aml only aberiginal
species - pricles and acclimatizers - bultheads
and sprat: are left In the eshmries of the
Syrdarya and Avmdarva grown up fishes were
caught occasionally. The researchers of the
tendency to increase. In the epicenter of out

glos:a and ]Jlnte—kalhn The most pmmsmg
were the expeniments with plaice-glosza having
ecological plastcity, spawned af the places with
17% to §0% of salimty, at present ifs catch
makes up 30% of the total mumber

The Pre-Aral area is characterized by a
complex, spatal struchme of ecosystems. The
physical and zeosraphical conditions of the
remon, the comssquences of Ifs economic
uilization during many cenhuries, and the active
mfluence of modem anthropogenous processes
nfluence these Pre-Amal ecosysiems ame
developing in exireme condifions of desert. The
factors limitng biota development wers
astablished by narare itself The Pre-Arl arsa
has suffered from anthrepogenoa: processes for
a long time, both regiomally and locally
Anthropogenous  impacts  have  camsed
man:formadons of maharal ecosystems which
fimally led to dramatc changes and degradation.

The ecosystems of delta valleys have been
transformed greatly by agriculfural land use for
many cemtarses. Imigated or cultivated felds
rice fields and non-cultivated agricultoral lands
which are charactenzed by different stages of
ol and vegetatdon cover rehabiimtion, ame
imgled out. The following anfhropogenic
factors that brousht about champes in the
ecosystems should be comsidered according io
their  sigmficance:  pastures, lamd-use
agmculiore, transpert, cfy, nmal, molifary
objects, hydrotechnical (arfificial reservoirs,
dams, canals, sewage accunmilators), and catile-
breeding. The process of degradation m the Aral
remon cased prograssive crises in the social
and economic spheres. The primary victms of
the crises were the most vulnerable layers of
population, namely children women ill-paid
inhabitants of cities and rural areas. The region
has the hiphest child mertality rate in the former
USSR (10-12 children per 104 newly bom), high
level of matemity death- about 110 women per
100<) births. Diseases such as TB, infections and
parasiies, fyphms, hepatite, paratyphodd always
accompany poverty. The disease maie has a
tendency to mncrease.



In the epicenter of ecologwal disaster,
amemuia, dysfunction of thyredd the gland
kidney and lver diseases are wide spread
Blood, oncalogical diseases, asthma and heart
diseazes are progressing Medwal research
proves that the incidence and growth of thess
diseazes are doectly dependent on ecological
disaster.

In agriculturs thers 15 a steady tendency fo
mansifion to ecelogical management of
production. Omne of the main principles of the
above mentioned tendency i maintenance of
positive bumus balance m sod at the expenss
of inroducton of alternation of crops and
application of organic fertilizers,

The largest ecosystems, Hmuibne on size
and scale, is biosfere. Biosfere name the active
shell of the land, including all alive orzanisms
of the Land and residing in mieracton with
lifeless ambience (chemical and physical) of
our planet, with which they form the united
mieger. Biosfera our planets exists 3 mird
vears, she grows and becomss complicated
confrary to trend cool entropiva to deaths; she
carmies the reasomable life and cralization
Biosfera existed long before appearance of the
person and can dispense with & Opposie.
existence of the personm without biosfers
mpossible.

All rest ecosystems are foumd mwardly
biosfere and are hersubsystem. Large regional
ecosysiems, characienzing some mam type fo
vegetation, is identified the biom. For instance.
biom to deserts or hunud ropecal weod Much

This prnciple has ot the mame emerjentsing.
The Essence hism chamactenstic imteger
mpossible i reduce hisparts fo amount
characterisdc. For imstance, hydrogen and
oxygen, residing on level, when joining form
the molecule of water, possessing already
absolutely pew charactenstic. The other
example. Some algaes and inbestine-form the
svsiem coral reef. Enormous productvity and
vamety coral reef - an  emerjenfing
characierisic  fypical only of rifing
community, tut at all not for hiscomponent,
Iving in water with low comtemts biogen
alement.

Activity orgamism m ecosystem adapts
geochimms ambience fo its biologcal need
That fact that chemical composition of
amosphere and powerfully bufer physical
ambience of the Land shamply differ from
conditions on any other planet of the Solar
svatem, has allowed to formudate the
bypothesis Henry. Accordimp o this
hypothesis exactly alive organisms created and
support on the Land favourable for life of the
condition

50001 whole, zreen plants and some
microorgansms have played the main role in
shaping of terrestmial atmosphere with berhigh
coobents of the oxyzen and low contents of the
carbon  diowide. The bypoethesss Geo
emphazizes imporfance of the stdy and
conservabions these adjusting mechaniam,
which allow afmosphere to adapt fo
confamiration, condiioned activity of the

smaller system is a population, mcluding person

Eroup by person of one fype. t. e. united origm.
otoupying  determmmed area The more
complex system, than population, 15 a
compmunity, which includes all populations,
oCoupying  grven femiory.  Thereby,
population, compmmity, biom, biosfere are
sifuated in hierarchical order from small
systems to large.

The mportant effect to0 herarchical
organizaton consists in that that on measure of
the association component m more large
functional umits on new step of the hierarchical
stairway appear the new characteriztic, being
absent on previous step. Thess charactensac it
15 impossible predici comimg  fom

e E T, L B R e ey |

Beside green plants NJO acidifies with
forming the zaseous oxygen O-. herswath 50,
is, restared before organic material (in brousht
E'E[IJ.EI:Iﬂ]l{I.'EH]]J.EmitEI.'.I.Hl 3 glucose). Besids
fofosymbes bacteria are synthesized orgamic
material, but 1= pot formed oxygen The
breathing - a process, mverse photosynthesis,
under which arganic material acidify by means
of atmosphenc oxygen

Reducenty, degrading remainder organism
free the biogen elements (C, Oy, Mo, P, § and
othars), which enfer in rotation, NECessary
ecosyvstems  for existence [Each  year
produsents on the Land s beside 100 mird. t.
orzanic matenal that forms the global product

T e



For this pap of time aproximately such
amount alive material, oxxdents, changes m
50; and H:O az a result of breathing:
orgamism. This process is identified the global
disinteration. But this balance ewisted not
always. Approxmately 1 mird the years back
part formed produsents material was not spent
on breathing and did not decompass, since in
biosfers was not yet a sufficient mumsber
consuments. As a result this organic matenal
wa: saved and detsined in seting. The
prevalence of the syntheses arganic matenal
on their decomposition bas brought about
reduction in atmosphere of the Land of the
carbon dicwids and acommladon of the
oxygen. Beside 300 min  wears back
particularty big excess to organic product has
brought about formation combustible
foszilized, to account which person has later
made the industrial reveludon But mors then
60 min years were back worked out

Ing stabionary comelaton between
global product and disinteration.

However for the last half a cembary az a
result of economic actvity of the person.
bound with incineration combustible fossilized
mainly, concentration 0. In atmosphers
mcreased but O - decreased that creates the
crifical siuation for stability of ammosphere
Thereby, the most  mmporant featurs
BCOSYSEM [ 3 rofytion material, definded
global product and disinteration.

The following mest muportant featurs
ecosystems ars their cvbermenc behaviour The
cvbemetic behaviour ecosystems is defined
that that they possess the developed
mformation petworks, incloding  Hows
physical and chemical siznal which link all
part ecosystems and control her as umited
meeger. The Difference ecosyitems from
cybernetic device, created person, i concluded
in that that controlling functions ecosystems
concentrated imwardly it and diffusimgz. In
cybermetic system, created person. comtrolling
functions are directed and are specialized
instance "standing warter”, "ourrent water” and
etr. Under biotics factor understand the
collection of the mfluences to wial By
Companng cybemetic system with ecosystems
possible to find somethng pensral

In that and the other manapement is

founded on feedback. The known that ensrgy
to feedback extremely small in contrast with
imitiated by her energy, which is agitated in
sysiem, goes speech about techmical device,
organism or ecosystem. The Device, realizng
feadback above-ground system are identifiad
the pomepstar mechamism Gomeosfaz in
using 0 ofganism means the mainfenance
hizinternal ambience and stabalify bismain
phrysiological function. In using to ecosystems
pOmestar means the conservaton
hercomstant  aspectual  composiion  and
mumbers by person. Comeostatic mechanisms
mupport the stability an ecosystems, warning
full plants herbivorous amimal ar disastrous
fhactuations to oumber predator and themr
victims and etc.

The brain of the person presemes itself
device with low ensrgy feature and with
enormous ability to management since under
comparatively small expenses to energy be
capable produsing vaned powerful ideas. This
has dons the person by the mightiest essence
oo the Land At least once, this concems
hizabilities to change operation an ecosystems,
including biosfere.

The Mam featares ecosystems - hersiza
herstability, processes clearing.

The size ecosysiems - a space, in which
possible realization of the processas regulation
and all forming ecosystems compenent and
alement.

Sautocleaning manral ecosystems - an
independent retum natural ecosystems o
condition of the dynamic balance, from which
the was obtenum mfluences nanral and
ANETOPOZen factor.

Aviocleaninz - a panmal destraction
polufion m ambience as a reswlt of processes,
OCOUTINE In ecosystems.

Ekosistems possible to  classify on
miscellanson: sipn Bioming categonzation
ecosystems 15 foumded on dominating type to
vegefation m large region In waler point
living, where vegetation hardly moticeabls, in
base of the separation ecosystems are found
main of the phrysical ine of the ambience. This
5 from cuiting the detemoration of the
ecological siation, destmaction due to system
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nafural and anfropogeming mimence. 1he
manare these influence more specific. The
Limiting factor level natmal and
anropogenms mfluence & at  mest-brot
ecological load (PDEN), which I mamy
country 13 installed whersas, normal operation
and stability ecosystems and biosfere possible
under pot determined limiting loads on them.

The conditon Teosfere  contmuously
chanping under mfluence natoral factor,
usually returns in mutial. For instance, change
the temperarure and pressures, medstue of he
ar and ground ocowr within some constamt
average Imparances. As 3 role, [arge
ecosysiems under mfuence of the mammal
processes chanze exceedingly slowly. Existing
m the world ecological services (and others)
conduct checking for chanee of these
PIOCESEES,

Any alive arganism of COMIMIMITY Organism
DRCESSATY DOl In gZeneral  femperabure,
moisture, food and etc, but their determinad
mode, t. & borders of the pessible fluchatons
these factor. The ranze befwesn ecological
mininym and ecological makipmm farms the
limits to stability, tc. toleranting ziven
orEARism - this law toleranting was worded in
1910.

Value to concepts imiing factor in that that
she enables the shadies the most complex
ecological simation. If for orpamism fypacal
broad range ToTepaETECCTH o factor, which i
present in ambience in moderat: amount, that
such factor can not be linuting. Opposite if
QrEAmism  possesses ihe pamow  [range
toleranting to some volatile factor, that dus
factor deserves the smdies, since can e
limiting

Radioactve Sr-00 extremely dangerous for
person and animal On chemical charactersstic
bie loaks like calcum and so, haved a dnnk
erganism, is accunmlated m bome and narns out
For this purpose, we have developed pew

polymer compositions based on lignin circulatory

phosphonium and phosphorylaton by the

struchures of ated lig honate
"PDA-1" were identified by modem
phrysicochemical methods ufmah":.ls

Considering that sands should be weated with
aquepns polymer solutions, struchure formation
will occur in the sand-water-binder system, it is
of interest to stady the electrical conductivity of
:»amldm&rsmnmmm'ﬂ.:.mdinfme
glecirical conductvity of sand disperston m
vanous media revealed the surface dissalufion
of its zrains with the appearance of neoplasms
that form a confaci zome at the sand-bimder
inferface, and with mereasing pH oof the
medmm the solubality increases. We presented
research data on the acid-base properties of the
murface of sand, which has been in confact with

mm:;:uiphﬁrefmalmgtimzmlﬂ“-ﬁmd
warmed up to 70 * C. These two states cover a

different degree of surface hydration and
characierize ifs properties in  vamous
techmalogical processas.

It was established that comtact with the
amosphere at 20 ° C leads to complete
hvdration of the sand surface and the screeming
of its active cenfers by the adsorption layer. In
this state, the surface has weakly acidic (pH =
6.3) and weakky basic (pH = 7.1) properties.
Strongly acidic and strongly basic indicators do
not ionize upon adsorption on 3 hydrolvzed
murface; therefors, the specira of indicators with
a pH of imnsiton 7.2 comaim anty acid bands,
and with a pH of §.3, bands of the maim form At
10 ® C, partal debrrdration of the sand surface
ocours, accompamad by im in:nza:e In weakly
acidic cemters with pH = 3.2-1.7. Stmongly acad

ates with negative pH Hl]EE remain shielded
residual water molecules. Studies of the surface

of the sand revealed a megative effect of the
adsorbed quartz surface of the water, which
shields swrongly acidic and smomply basic
cenfers and prevents their interaction with the
binder. A monolithic protective coatng should
to be in dangerons comtact with mamows -
fabrics perform its functions up fo
1.8-1.5 years, subject o the exchision of techni-
11



mechanical stresses fom it Its longewvity s
completzly  dependent on  the weather
resistance of the binder. The wiscous sand
layer, in addition to weather resistance, must
also have the ability to pass atmospheric
moistare throush iself and maintin the
maistare of the sand, which 5 very important
especially in and and exira arid condinons.

If the coating will have a combination of thess
properties, then phytomelioration will have
mereased effectivensss. The kinetics of the
formation of a polymer-sand struchoe is
associated with the speed of the processes of
meeraction of sand and polymer, mparuru.hr
with adsorption, which determines

adhesive propertes.

To clarify the natare of adhesion, it was
necessary to study the natare of the formation of
the comesponding struchires in the contact zone.
The most important characteristc of a
monelithic polymer sand coating, revealing its
operational properties, is the vake of the plastic
strength PT, at low loading speeds. The curves of
changes in the coafing strenzth depending on the
hardening temperature (Fig 1) show that the
most acceptable results are achieved at a
temperatare of 20°C. A further increass in the
hardening temperaturs l2ads fo a strong increass
in PT and an mcrease m the britdensss of the
material. Apparently, this is due to a sharp
removal of the dispersed medium which in tumn
impedes the processes of stroctore formation in
the contact zooe.

W Il mimol

Fig. 1. Dependence of changes in coating stremsth on bardening temperature. 1-70°C, 2-20°C,

3-20°C.

The graphical dependence of the change m
coating strensth on the hinder consumption of
optimal concentration shows that at a flow rate
from 11/ m2to 3]/ m, the value of Pr is
almost constant, from 3 0 5 1/ md - it
mcreases, and a further increase in binder
consumpton leads to a poticzables decrease,
thiz: warsens the process of absorption of
binder mto the sand which leads fo ifs
spreading on the surface of the sand At the
same time, sand samples were fested from
variows reglons of the Aral Sea regon, treated
Az a result of studies, i was found that the
samiples treated with a hinder with the content
of the dmg "PDA-1" - 12%, have the highest
stability of the structural and mechanical
properties of the system to extzrmal loads in

the temperatme range fom 30°C to BOSC At
thiz minimuom vahe, the elastc-elastic
characteristics comespond to the maxinmm
values of tmae plastc viscosity. The infloence of
vanous factors on the water resistance of the
coating was smdied and the vakoes of thess
factors were determined  Under stmachore of the
with a bindsr soloton of varsons concemrations.
combination, varous and of to Change in the
plastic streneth of the proteotive coating, formed
m the sands by Impregmaton of the PDA-1
prepamtion of opiimal concenfration  after
testing samples exposed to the IP-1-ZM and
Feifron arfificial weather apparatas for 20, 40
and 60 cycles. The cycle consisted of 20 hours
of uliraviolet imadiation at 30°C, 5 bours of
sprinkling and 3 hours of freezing at a temps-

iz



ramre of 15°C The swenpth of the protectve
coating material reaches 5. 28 MPa by the end of
the first 20 exposure cycles a further increass in
the strengsih of the polymer-sand crust iz less
intense and reaches its maximam vahe by 20
test cycles, and then a decrease in strength is
observed Tests hawe shown that 10 and 40
exposure cycles, seasoned by the samples,

camespond to 1-1.5 years of

Sertion 1 Envirommental and health

operation of the polymer-sand crust in panaral
conditions, which iz consistent with the
requirements for it.
PE:FDA-I Povmivacava
Alaniyazovna.

Dilbar

Literamre.
1.5hiro Okata. Environments problems of a
waorkl Takvo. 2017
1 Matherals UNIDO by
sifnation now a days WY 2018

Environments

Eshli Goldberg, praf. of @ Universin
af a Sydney_Awseraliva. E-mail: Eshiva com.

MECHANISMS OF TOXICITY EXPOSTURE

Abstract: The articie i proves that the order to make the evaiuation lly comprehenzive, it
war decided to compare aise material and fire performance @ well a5 attempt a e ocle
arsersment of @ rgference product comfamimg halogen characteristics. The fest on the fire
Behaviour gf materials with different flame retardanss revealed that halogen free flame resardats

produce  Jest smoke  amd  toxic i
AWI PrOCEss.

amisrions o Be  parricipmuts in e

Key words: toxicit, glabal problem, equipment manyfacurers.

The eoviroomental behaviour of flame
refardants has been smdied since the 1900s.
Mainly brominated fame retardants were
found in many emvirenmental compartments
and organisms including bumans, and some
individual  substances were found to
have towicproperties. Therefors, alternatives
have been dermandad by mutharities, WGOs and
equipment mamfachmrers. The EU-funded
collaberative research project ENFIRO (EU
research project FRT: 126563, concluded in
2011 started out from the assumption that not
enouzh environmental and health data were
komn of alternagives fo the established
brominated flame retardants. In order o make
the evahmtion fully comprehemsive, it was
decided to compare also material and fire

as well as artempt a hfe cycle
assessment of a reference product confming
halogen free wersus brominated fame
retardants. About a dozen halogen free fame
refardants were studied representing a large
nature of the polymer iz a dominating factor
and that the leaching behaviour of halogen fres

variety of applications, from enginesning
plastics, printed circuit boards, encapsulants o
exfile and inmumsscent coatngs. A brgs sToup
of the shadied flame retardants were found to
bave a pood environmental and health profile:
ammonum polyphosphate (APP), Alominum
diethyl phosphinate (Alpl), aluminum
bpdroxide(ATH), magmestom  hydrosdde
(MDH), melamine polyphosphate (MPF).
dibrydroozaphosphaphenanthrene  (DOPO),
zinc stapmate (£5) and zinc hydrowstannate
(ZHS). Overall, they were found to have a
much lewer tendency to bieaccumulate in fatty
fissue tham the sudied brominated fame
retardants.

The tests oo the fire behaviour of materials
with differemt flame refardants revealed that
kalopen free flame refardants produce less
smoke and toxic fire emussions, with the
exception of the arvl phosphates RDP and
BDP in SYTEnIC polyimers.
The leachinzexperiments showed that the
retardant that has been nzad in electronics, wire
and cable msulation., textiles, antomobies and
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