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\bstract. The paper presents the results of the study of the formation and accumulation

-~ ofheptyl in wild plants from soil, contaminated by rocket fuel, at the sites of emergency

harmacologyof 8 gjio of «Proton-M» launch vehicles in Central Kazakhstan. It has been

dysfunction / experimentally proved that certain concentrations of heptyl in gray-brown sandy s01ls

W @t phytotoxic for Agropyron pectiniformee (1-5 mg/kg) and Artemisia dracunculus

L (125 mg/kg), however it can cause anatomical morphological changes of roots and

. lkaves. The revealed signs increase with an increase in the dose of contamination of the

- %ilby heptyl above 25 mg/kg. The obtained experimental data are intended for further

 Gevelopment of environmental standards for chemical contamination of plants by rocket
fuel com ponents,

M2.5 end PM)
v P* e 8. y

|

::wo"d’ rocket fuel components, heptyl, chemical pollution, plants, soil,
E Yloloxicity, anatomical and morphological changes, leaves, roofts.
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e best ability to form and accumulate UDMH gp4d NDM
possessed by wild plants of the A{wrn{‘eac (’hf.‘nopodfufd |
feature is provided by biogeochemical specialization
conditions of the steppe and semi-desert landscape of Cen
of heptyl can be used by plants as an additional soyree
concentrations can cause morphological and anatomicy|
abnormalities of the plant organism |2-6],

The purpose of the experimental studies performed by the

Research Center in the framework of the Republican budpe
Scientific Research in the Field of Space Activitiesy js the C%;l * 8 (A
for the development of maximum concentrations of UDMH al‘]‘(lilon of g SCienyg Dpligq
relevance of the work carried out enables to determine the risk NDMA o Ot

" . . R : OF d In planls' Thc
human being from biotoxic contamination by rocket fyel - hepty] amage

At the initial stage of the study in 2018, indicators of chemical pollurs
at the sites, where the LV parts have fallen. Experiments | POllution yy

the phytotoxicity of soils contaminated by UDMH and to study

. .. the effe
the anatomical and morphological structure of the vegetative orga o

ns of “flld plﬂn
2. Materials and Methods

Floristic research in 2017-2018 was performed in the general system of fil
observations at the places of emergency falls of the «Proton-My |V from 2:)(31(1l
(positional area of the Baikonur Cosmodrome) and from 2007 (part of the territon o
Karaganda region). To simulate the situation with the impact of soil contaminated b
UDMH on plants, samples of gray-brown sandy soil and perennial wild plants ha
been selected: Agropyron pectiniforme is a representative of the Cereals family (P
Artemisia dracunculus L. is a representative of the Asteraceae family. Cultivated e
- Soft wheat (7riricum aestivim) was used for comparison.

For quantitative chemical analysis of the content of UDMH in soil and plants |‘ncﬂ:\§
of ion chromatography with amperometric detection were used, and l!\?lhﬂdﬁ of 1eve
phase high-performance liquid chromatography with spectrophotometric
used 1o determine the content of NDMA.

[he avvessment of soil plviorovicity was carried out taking inm‘acw‘«':}
fevel of contamination by UDMH, at which the germination of plant s
development of seedlings and roots are inhibited by 20% oF '“‘w!;
Sprouted seeds of wild plants (tarragon wormwood, erested wheat 9fﬂ?i".
Pecies (soft wheat), on sofl (in Petel dighes) and on filter l-‘“l“: (m""!"‘“ th
vontaminated by heptyl solution in concentrations of 1, 5 S5 ehmn- e WY
A0 And 250 MCLudimh = 0.1 g kg of soil, acconding o |
sl Known methods of seed germination and seedlings i (he 1800

_ - | e bats |
e phytotonicity of the soil and determining the content of I8 ant |

o sty the amanmival structire of the vegetative orgn !
VAo with the valtivated wheat species, 1 day Old 4
il samples vontaminated by hepiyl aid eontrol (uneonti e
il analysis, the aboveground and undergronnd veieitts

(4

Jetection Wet ;i.‘

__,..-r""'""'.'_ . "'r"h'"h.l

1)

and rOOl)

omhometric parameters was performed b

y Y applicat S
hs werc taken on an MS-300 MICTosc 10N of a con

Ope (magnification »

m. phometric parameters was care .
prop ™ | processing of morp P cammied out using the

Results and discussion
3.

hts of he dynamics 0 f heptyl polh.lﬂorrr in the soils and wild plants at the places
3/1[ ﬂh vehicle «Protony emergency falling in the Central Kazakhsian

0

| o the degree of load on plants and related biota, UDMH concentrations arc
lassified as low (less than 0.1 g /‘kg).ﬂmoderatc (1.0, 2.5 and 5.0 g / kg). high (10-50 g
kg) and very high glOO g/ kg SO'II) (l:.[. Yenpakov. O.G. Panova et 'ﬂ.]“ 1996). At low
evels of UDMH 1n the soil, stimulation of growth, development. increase in plant

Accol‘ding L

oductivity is observed. The nature of the effects of moderate and high doses of

UDMH on plants is similar to the observed effect with an excess of nitrogen 1 the wil

At moderate levels, there is a short-term slowdown in the growth and development of

plants, and a decrease in some productivity indicators. High levels of soil conaminatos
are accompanied by a significant slowdown in plant development, and a decrease i
their growth and productivity. The plants die at the maximum concentration of DM
In the soil [ 11],

Atording to the results of joint Kazakhstan-Russian investigations at the accident sies.
";.‘i SLV- RS20 «Dnepry (of 27.07.2006 in Kyzvlorda region) and the «Proton-Ms
get:;:iggi"i‘?fool'/in Karaganda‘ region), it was established that 2-1 years after repeared
ONides) apy ;c‘; : ‘Q'UDM” derivatives (including nitrosodimethy lamine and nitrogen
\'egem“m\‘m;:_ _tt‘ v 3‘2 soil COVer, and often -« UDMH. The arca of {}‘"'{Hiﬁiiﬂéﬂhu?‘ of hj!«:
ool e °r of the UDMH and the NDMA during the spill of hepiy! signifivant
AN of contaminated sofl.
| the table, two years after the aceident (in 2000, 01618 mg kg o
WO iy 1yl deW‘“‘ M 50% samples of planes. In 2010, the | ALl - hory
| U N(\“ls‘ h\“ i1 B‘“ﬁ of % e 2 | the NDM A was Jetentiyd
% o samples 0.1 6.9 mg - Ag of the

; \ A . | _ ad e
Wi er the emergency flling of the shoton-M P the U0 whg
N 3 '\)\m\j h\ “\Q “h““ Rﬁ“\'“‘k‘x t““ W "'\‘\‘“ ‘1\111*5{“!%@!!1'%)’_ W’N ‘:‘; i
ity VERRIALION exveeded the size of the wite \With SHREREES -
Vel s,
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Table - Results of the quantitative chemical analysis of

Oly

e M

sites of the emergency fall of parts of the «Proton.\g Sof

l"'\-\.
i o

- ZI e
B .
&'

[ .[l:
I'Iii :.

- same |, I » Al an equivalent concentration ©
sy L (T T ;
-;W' 2, r;:,-__.-.'In._l i 0 o

Sectuom § ¢

meﬁﬂ!y of hepeyl pollwion swils &,

of the
ICI‘) theeshold of &2 wnl

—ation of the UDMH solution crcendis

content introduced in concentrations egue.
g stimulates the germination of seeds

55 of the lower epidermis in soil sampie
concentration equivalent to | mg kg ™

3

*

AR AT L i x d y
e e re o : 2L
Gt R p S )
1 II:I| Sl ‘I’-- : & -
LEa h oy -‘y_',"t e g .
AT R A R : .
A | s by i . ¥ — F ¥
R s e SERTT « A =P e - -
IR T 5y = L o N
BRI 3 . s ) ot ML : v
IR o e . :
LjLa. ":'r'll e B : s
BRI Dol i T
d Ly i Ly . ih 1
.I'q! T Y Sy
RO T | i
W R t

N equivalent to | mg / kg lower relative

19/5.2

F*ﬁ‘h'ﬂg;f Wi F V% a2

/_’—‘n—-—- i L T S TR e | v
s

o T aer v g
ARRNNaed

r.. i
B N = 5.

\‘ﬁT%?-‘t\ W i

.,
. :ﬂ'? = .
—— - iy

fm - ‘f [ -

L ' "
o o ’_ﬁ"“_"‘-‘ -r s
R

d i #}i Wi s-“'" P
wed in lﬁuﬂg the sensitivity of plants «, | 37T -
mw» & il e na B Comtent

of UDMH on seed EETINE s i &

F.
g -

| R ey -
‘ rﬁl 3 - —
T

_ wil with UDMH content applied in concentrations equivalent o | =g &y b
;ﬂ'ect, and $ mg / kg and 25 mg / kg inhibits the germination of w® whew we

Thus, the ph)flOlOXiCi(y threshold of wild plam_a ( wormwood u‘d Crelos miea
25 mg / kg UDMH in the soil, which exceeds the phytotoxiciry Seee
grass - soft wheat (5-25 mg / kg UDMH in the soil). Concentrations &
soil, equivalent to 1-5 mg / kg, simulate the germination of sceds, & »o &
of aboveground and underground parts of wild and cultivated plass

33 Analysis of the anatomic-morphological changes in wid o Sw
pollution soils

Under the experimental conditions, the effect of UDMI oo .
morphological structure of a wild-growing plant (crested whest g ane & =
wecies (soft wheat) was studied. The wormwood Estragon & o
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equivalent to | mg / kg and 5 mg / kg, have a fairly :f
pollution of 25 mg / kg, the winding structure of the
root have a very winding structure.

The leaf of a soft wheat sprout is characterized by a thickness
0.161 pm in the control, 0.165 pm - when contaminated by 3¢
soil. The lower epidermis of the leaf lamina is thickened - 0
o contaminated 25.0 mg / kg UDMH, 0.169 um in the control 1
blade on a sotl sample with the UDMH concentration equivalent
pm, in the control it was 1 .57 um.

With the |

cylinder (endoderm

formation of the ¢ylinder bogins).

the UDMH were found i the root and leal

cells 127 um in the ML contaminated by l 015 pmi v W
The central cylinder of the root is formed from conductive Lissucs - phioom ad nis. S

. WPRpR Bl L Ap——— T
Thin, anatomical and morphological changes in plants grown from ﬂnmﬂ"‘i:

™

é;' | mm
contam
Kazakhstan,

overal ;
;f:,;odsoideae and Compositae family,
(hat the content of the UDMH in the soil of 1.3
.. for Artemisia dracunculus L. wormwood
ermee. SOM contamination of 5-25 mg / kg U
i wheat (Triticum aestivum).

for
of
&

mm-phological changes of plants grown in

SO1l Contaminated b

y the
| Kness o‘f the covering leaf
In the thickness of the leaf

of the primary cort
X
and the areas of xylem vessels of the root system. i ihs

o ucting bundles, a decrease in the thicknes;

eults of experimental studies of soil phytotoxicity and anatomical and
1 ical changes of wild plants serve as a model, imitating the action of soj)
by the UDMH on perennial wild plants in natural conditions of Central
the region in which the rocket and space activity is carried out at the

Aaikonur Cosmodrome.
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ABSTRACT o .
¢ the goals of our research was the evaluation of quantitative and qualitative
One O

setics of the Fe oxyhydroxides emerging from mine waters.
pr

wnother one of the main goals of this.rcscarch was the effectiveness comparison
setween natural and supported attenuation uscﬁd as a rcqlcfitallon method for the
«moval of potentially tOXI1C metals and metalloids from mining waters occurring on
dtes with sulfidic mineralization. Samples for this research were taken from abandoned
nineral deposit of sulfide ores in the locality Pezinok. These abandoned deposits pose a
dinger to the environment in the form of increased concentrations of some potentially
oxic elements (especially Sb) in waters flowing out of the abandoned adits. We
managed to prove, that natural attenuation is also an effective remediation method for
‘“i"i']hl waters contaminated by potentially toxic elements but supported attenuation (by
leration) is significantly more effective considering the amount of precipitating solids -
e oxyhydroxides.
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